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ELECTRONIC
SWITCHED NETWORK

SWITCH ELEMENT

1.01 The Electronic Switched Network (ESN) is a private
communications network intended for use by large business customers
with distributed operating locations.

1.02 This practice introduces the reader to the concepts of the ESN,«=
with emphass on the Meridian SL-1 switch dement. The information
contained in this practice will enable the reader to gain an gppreciation
of the enhan qudity of communications service and reduced
communications costs provided by the ESN.

1.03 A prime dement of the ESN is the Meridian SL-1* Integrated+
Services Network which, when arranged as a combined Private Branch
Exchange (PBX) and network switch, is termed a Meridian SL-1 ESN
Node. The Meridian SL-1 ESN Nodes are dtrategicaly located (Fig.
[-I) to concentrate on on-network traffic and access to off-network
fecilities efficiently and economicdly. An ESN can comprise a sngle
ESN Node sarving a few locations in a metr_c()jaolitet_w area, or multiple
ESN nodes serving up to 999 locations in a widely-dispersed nationa or
North American network.

1.04 The Meridian SL-1 ESN Nodes function to direct calls from a
switch in one geographical location to a switch in any other
geographica location in a cost-efficient and easy-to-use manner by:

e diminating long. complex diding plans, and replacing them with an
abbreviated Uniform Diding Plan (UDP) common to al switches
which are part of the ESN,

e providing a means of controlling the number and type of trunks that
are available to each network cdler, and a method of 'controllier:jg the
time of day that access to a trunk (or group of trunks) is alowed,

i sdecting autometically the least-cost trunk route available to
complete a call between network switches,

| I_:providiné; uniform network access to stations served directly by the

SN Node, and stations served at other switches (Meridian SL-1 ESN

Mains, Conventional Mains) connected via tie trunks to an ESN Node
as shown in Fg. -,

e providing the cdl originator with the option to ether accept or
refuse that a cal be completed over an expensive trunk route, if no
cheaper trunks are currently available,

o rovidiréql optional queuing festures which enable the call orilgi netor
R/vhen trunks are currently busy) to ether remain off-hook until
a trunk becomes idle, or hang up and recelve a calback from the
system when a trunk becomes idle.

1.05 To accomplish the efficient call-handling operations in an ESN,
each Meridian SL-1 ESN Node utilizes some or dl of the following
unique ESN software features which are described in this practice:

*Meridian SL-1 is a trademark of Northern
Telecom Limited
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i Network Class of Service (NCOS)

i Network Alternate Route Selection (NARS)
(or Basic Alternate Route Selection (BARS))

¢ Network Signding (NSIG)

¢ Network Traffic Measurements (NTRF)

¢ Off-Hook Queuing (OHQ)

e Cal-Back Queuing (CBQ)

1 Coordinated Call-Back Queuing (CCBQ)

i Cdl-Back Queuing to Conventiond Mans (CBQCM)
e Free Calling Area Screening (FCAS)

i Coordinated Diding Plan (CDP)

¢ Network Authorization Codes (NAUT)
(or Basic Authorization Codes (BAUT)).

1.06 In the context of this practice, the following definitions of the
various switch types that can be part of an ESN network are applied.

(@ Meridian SL-1 ESN Node. A Meidian SL-1 switch that is
equipped with BARS or NARS features.

(b) Meridian SL-1 ESN Main. A Meridian SL-1 switch tha is
equipped with features as identified in Table 1-A and that is
connected via tie trunks to a single Meridian SL-1 ESN Node. A
Meridian SL-1 ESN Main can adso be equipped with the Basic
Alternate Route Sdlection (BARS) feature to provide aternate route
section capabilities for cdls placed to satdlite switches that are
homed on the ESN Main. (BARS is described in 553-2751-100.)

(c) Conventional Main. A switch g\ﬂeridian SL-1 or any other typegI
that is connected to a Meridian SL-1 ESN Node and equipped wit
none of the features listed in Table 1-A. Other switch types can
include Step-by-Step (SXS), Electronic Tie Network (ETN),
DIMENSION, etc.
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Table 1-A

FEATURE PACKAGE REQUIREMENTS FOR
MERIDIAN SL-1 ESN NODES AND MERIDIAN SL=-1 ESN MAINS

ESN ESN
NODE MAIN
Network Alternate Route Sel X e
Basic A?ll;ernate Route Sel X X(opt)
Off -Hook Queuing X(opt)
Cdl-Back Queuing X
Coordinated Call-Back Queuing X(opt) X(opt)
Call-Back Queuing to X(opt)
Conventiona Mans
Network Signaling X(opt) X
Free Cdling Area Screening X
Network Class of Service X X
Coordinated Diding Plan X(opt) X(opt)
Network Authorization Code X(opt)
Basic Authorization Code X(opt) X (opt)
Network Traffic Measurements X(opt) X (opt) o

Note 1: opt = optiond.

Note 2; A Meridian SL-1 switch is termed a Conventiond Main if
none of the above feature packages are equipped at the switch.

NETWORK 1.07 In addition to the comprehensive support services currently

ENGINEERING provided for Meridian SL-1 systems, Northern Telecom provides

SUPPORT ELEMENT ne(tngrk engineering support for ESN  gpplications. This  support
includes:

® network design
I hetwork engineering assstance

e network engineering practices.

Page 1-3
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1.08 A three-phased approach to network design and engineering
assistance is employed by Northern Telecom for ESN applications. In
the first phase, préiminary network design dterndives are assessed.
This assessment is based on estimated traffic statistics and
cost/performance objectives supplied by the customer, and is used to
detel,(mine the economic viability of an ESN network for a particular
application.

1.09 Once the viahility of the proposed network is established, further
analysis is undertaken to generate a detailed network configuration
suitable for implementation. This andys's condtitutes the second phase,

1.10 The third phase congds of follow-up refinements to the initid
network configuration, based on an analysis of traffic and network
cadling daa accumulated a the Meridian SL-1 ESN Nodes and
Meridian SL-1 ESN Mains when the network is fully operationd. This
mﬁygds adso enaures that the potentid benefits of ESN are actudly
achieved.

1.11 Additiond technical consderations are needed to successfully plan,
implement, and maintain a tdecommunications network over those
rgljjlred to support regular Meridian SL-1 PBX sarvices. These
technical condderations are discussed in the following network
engineering practices.

309-3001-180 Sgnding Guiddines

309-3001-181 Tranamisson Guiddines
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2. NETWORK CLASS OF SERVICE

2.01 The NCOS feature is an integrd pat of network control and
routi n? control in an ESN. The NCOS feature provides the means to
control:

i which trunk routes are digible to be accessed to atempt cdl
completion

i whether or not queuing is offered to a cal originator

1 Whether or not the originator of a network call receives a warning
tone when an expengive trunk is sdected to complete the call

i whether or not the user is allowed to access the Network Speed Call
(NSC) feature.

2.02 A Meridian SL-1 ESN Node (and Meridian SL-1 ESN Main) can
accommodate 16 (O-15) NCOS groups (with NARS) and 8 (0-7)NCOS
groups (with BARS) = each group with different network-access
characteristics. Once each NCOS group is defined through Meridian
SL-1 service change, then line, trunk, and attendant groups connected
directly to the switch are assigned to the NCOS group which serves best
the particular requirements of that line, trunk, or attendant The NCOS
to which each group is assgned, is independent of the regular Meridian
SL-1 class of sarvice (553-2311-105) assil\%ne_d to them. Incoming tie
trunks which connect another switch (Meridian SL-1 ESN Main,
Conventional Main, ETN switch) to the Meridian SL-1 ESN Node are
also assigned to an NCOS group which determines their level of access
to the network facilities at the Meridian SL-1 ESN Node.

FACILITY RESTRICTION 2.03 Included as part of each NCOS group is a Facility Redtriction

LEVEL Levd (FRL) number which ranges from O (low-privilege) to 7
(high-privilege). The FRL is used by the Meridian SL-1 software to
determine the dternate route selection choices avallable for specific
network call attempts by a line or trunk within an NCOS group.

2.04 For example, a station user assigned in an NCOS group having an
FRL of 3 would be alowed access only to dternate route selection
choices assgned an FRL of 3 or less, access to trunks with an FRL
greater than 3 would be denied. Thus, by assgning low-privilege
network users to an NCOS group having alow FRL, and high-privilege
network users to an NCOS group having a higher FRL, the customer
can control worker/management access to al network facilities.

EXPENSIVE ROUTE 2.05 In some instances, expensive trunk routes may be assigned to an

WARNING TONE NCOS group with an FRL which would allow them to be accessed b
some network users. When this occurs, the originator of the networ
cal may be sent an optiona Expensive Route Warning Tone (ERWT).

2.06 The ERWT tone derts the caller that an expensive route has been
sected to complete the cal, and provides the caler with the option of
either accepting or reecting that the call be completed over the
expensive route. Eligibility for ERWT is dlowed or denied to individua
lines and incoming trunk groups on an NCOS group basis.

Page 2-1
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QUEUING 2.07 Each NCOS group aso defines whether or not the various queuing
features are available to lines or trunks assgned to the group.

Page 2-3
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3. NETWORK ALTERNATE ROUTE SELECTION

NARS ACCESS CODES

301 The NARS feature provides a comprehensve and flexible
networking package that can be configured to satisfy the specific
requirements of a customer’'s network. The NARS feature provides
benefits to usars through smplified diding plans and reduced
communications cogs. Prime eements of the NARS feature are:

1 simple network access codes

1 a UDP

1 diding transparency
automatic least-cost routing
i Time-of-Day (TOD) routing

1 automatic on-network (on-net) to off-network (off-net) overflow

1 __network controls through Network Class of Service (NCOS),
Travelling Class of Sarvice (TCOS), Facility Restriction Levels (FRL),
and regular Meridian SL-1 COS

| r?]ugnlg control through NCOS dlterations based on a specid TOD*
schedule

¢ |-4 digit trandation and |-7 digit redriction (X11 Release 4)

i |-4 digit trandation, I-7 digit redtriction, and |-7 digit recognition
(X11 Release 5+)

i 1-11 digit trandation, restriction, recognition (X11 Release 8+) o
i Free Cdlling Area Screening (FCAS)

i Expengve Route Warning Tone (ERWT)

i Network Cal Detail Recording (CDR)

i Network Speed Calling (NSC).

3.02 To access NARS, the user a a Meridian SL-1 ESN Node,
Meridian SL-1 ESN Main, or Conventional Main dids either one of
two customer-assigned network Access Codes (AC), ACl or AC2. These
access codes are typicaly ¢’ for on-net and long distance cdls (AC1),
and ‘9 for of f-net and loca calls (AC2). However, any I-digit or
2-digit access code can be used, provided the access code assigned for
AC1 is different from that assgned for AC2, and there is no conflict
with any other part of the diding plan.

Note: Only TIE trunks dlow digit insertion of the AC1 code.
DISA (CO) trunks require the user to dia the AC1 code.

Page 3-1
18 Pages
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3.03 Didi&? a NARS access code triggers NARS to perform the
necessry cdl-processng and routing using a specified set of network
trandation tables. This mechanism Is to implement the UDP for
private networks. (NARS dia tone may or may not be provided to the
cdler after an access code is dided at the option of the customer.)

3.04 11-Digit Trandation eliminates possble conflicts between
trandatable codes (NPA, NXX, LOC, SPN). By dlowing trandation of
more than four _Ieedirlﬁ digits unique unconflicted routing to a
dedtination is possble. More than one Route Ligt Index can exist for
each specific code of a type. For example, the NXX 727 could only
translate into one Route List Index previously. With 11-Digit
Trandation, as many Route Lists as are needed to diminate code
conflict or achieve network requirements can be defined by extending
trandation dee]per_lr)to the dided code. The following table compares
the number of digits that can be trandated prior to Generic X11,
Release 8 with the present capability.

TYPE BEFORE X11 X1 RELEASE
RELEASE 8 8 ONWARD

LOC 3 3-7

HLOC 3 3-7

NPA 3-4 3-11

HNPA 3-4 3-11

NXX 3-4 3-8

SPN -4 -1

3.05 The UDP enables users at a Meridian SL-1 ESN Node, Meridian
SL-1 ESN Main, or Conventiona Main to did dl cdls in a uniform
manner, regardiess of the location of the cdling party or the route
which the cal will take

3.06 An on-net cdl is one which terminates a a customer-owned

location. To reach any on-net location, the user dials the on-net access
code (AC1), followed by seven digits. The format for this cal would be:

AC1* LOC + XXXX

where:

AC1 = the I-digit or 2-digit on-net access code
* = pause for NARS did tone (optiond)
LOC = a 3-digit location code assgned for the destination location.

XXXX = the extenson number of the paty to be reached a the
destination location.

3.07 Each switch which is part of the network (including the Meridian
SL-1 ESN Nodes) is identified by a unique 3~digit location (LOC) code
assigned at the Meridian SL-1 ESN Node. There must be no conflict
between the location code number assigned for a switch and al Number
Plan Area (NPA) codes.

.com
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3.08 A customer-owned location can be ether physicaly connected to
the network (via private trunk facilities) or virtu Q/ connected to the
network (via public facilities). If a location is virtualy connected to the
network, the didled LOC code is trandated and converted by NARS
trandation (at the Meridian SL-1 ESN Node) into the public number
for the virtud location: i.e, the Direct Digance Diding (DDD) number
or the Direct Inward Diaing (DID) number.

3.09 Example. Figure 3 illustrates an ESN network with a typica
UDP. A user a LOC 776 (Conventional Main. location I) wishing to
cal extenson number 3283 a LOC 777 (Meridian SL-1 ESN Main,
location H) would firgt dia 8 (AC1), pause for the optiond NARS didl
tone from Meridian SL-1 ESN Node at location G, then dial 777-3283.
A user a any other customer location which is ﬂ:)an of the network
would did these same numbers to reach extension 3283.

UDP For Off-Net 310 An off-net cdl is one which does not terminate a a
Calling customer-owned location, even th%l,é?h some on-net faciliies may be
used to complete a portion of the cal routing. Referring to Fig. 3-1, a

call would be termed off-net if a user a LOC 776 called a station
number associated with CO 758-XXXX in the foreign area code 214.

Sé”ll Table 3-A ligs the diding formats for the various types of UDP
cals.
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Table 3-A
DIALING FORMATS FOR NARS UDP CALLS

CODE

CALL TYPE DIALING FORMAT CAPACITY
On-Net (Notes 1.2 and 3) AC1 * LOC + XXXX 640
DDD FNPA (Note 1) AC1* 1+ NPA + NXX + XXXX 160
Network Speed Call AC1* LA +LN 1
Operator-assisted DDD ACL1* 0+ NPA + NXX + XXXX 160
Internationa DDD ACl* 011+ CC + NN 99
Operator-asssted International ACl* 01+ CC+ NN 99
DDD
DDD HNPA (Note1) AClor AC2* 1+ NXX + XXXX 1 -
DDD Operator AC2 *0 1
Loca Cals (Note1) AC2 * NXX + XXXX 640

Specia Loca Services
Toll-free Cdls

Toll-free Calls (Note 1)

Toll Specia Numbers

Toll Specia Numbers (Note 1)

AC2 * SPN

AC2* 800 + NXX + XXXX
AC2* 1+ 800 + NXX + XXXX
AC2* 900 + NXX + XXXX
AC2* 1+ 900 + NXX + XXXX

Note 1: If I-I-Didling is used, the On-Net and Loca Calls code capacities are increased to

800 and 792 respectively.

Note 2: If the code 1XX is reserved for future 1+4Dialing use, and not for Network Speed
Cal codes, then the location code capacity will be reduced to 639 if a three digit NSC code
isused, 632 if atwo digit NSC codeis used, or 560 if aone digit NSC code is used.

is used, Network Speed Cal access will be in the form of
2XX-9XX as a subset of the location codes utilized in the UDP. The location code capacity
will be reduced to 799 if a three digit NSC code is used, 792 if a two digit NSC code is
used, or 720 if aone digit NSC code Is used.

Note 3: When 1+Dialin

LEGEND

Access code for on-net, long distance and Network Speed
Cdls. Typicdly the digit ‘8 but can be ether one or two

digits in length.

Page 3-5
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Table 3-A Continued
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DIALING FORMATS FOR NARS UDP CALLS

AC2 Access code for local cdls. Typicdly the digit ‘9" but can
be either one or two digits in [ength.

Symbol meaning wait for NARS diad tone (optiond).

NPA Numbering Plan Area (NPA) code. Any number of the
form NOX or N1X.

HNPA Home Numberir)lg Plan Area (HNPA) code. Any number
of the form NOX or N1X.

FNPA Foreign Numbering Plan Area (FNPA) code. Any number
of the form NOX or N1X.

cc Country code. Any one, two or three digits of 2 to 9.

NN Nationa Number. Depends on nationd diding plan:
maximum 12 digits including the Country e.

N Any of the digits 2 to 9.

X Any of the digits 0 to 9.

LA List access code. Any one, two or three digits of 0 to 9.

LN List element number. Any one, two or three digits of O to
9 up to a maximum of 1000 eement numbers.

LOC Three-digit location code for each UDP network location.

NXX Loca Exchange Code.

XXXX Four-digit directory (extenson) number.

SPN Specia numbers eg.,, 411, 611 ec. or may be XXXX.

DIALING
TRANSPARENCY

Page 3-6

3.12 Extending the UDP to a remote-access switch gM eridian SL-1 ESN
Man or Conventiond Main) is accomplished by forming a single tie
trunk access group between the remote switch and the Meridian SL-1
ESN Node. Users at this remote switch access the trunk group to the
Node by diding the on-net access code (AC1). The Meridian SL-1 ESN
Node is arranged to insat the digit for AC1 on each incoming call
from the switch, thus enabling access for on-net and long distance
cdling in a trangparent fashion. Locd cdling is aranged through
conventiond dia ‘9 CO trunks at the remote access switch.
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Note: If a Meridian SL-1 ESN Node replaces a tandem switch in a
Tandem Tie Trunk Network (TTTN), other tandem switches in the
network can ‘tandem through’ the Meridian SL-1 ESN Node using
the same access codes as before. This requires that there be no
diaing conflicts between the access codes for the TTTN trunks
ano(lj the diding plan implemented a the Meridian SL-1 ESN
Node.

AUTOMATIC 3.13 For each on-net or off-net cal trandated at a Meridian SL-1 ESN

LEAST-COST ROUTING Node, NARS sdects a route from a list of up to eight outgoing aternate
routes to complete the cal. A list of dternate routes to a icular
destination is cdled a route ligt, and each route specified in the lig is
termed an entry.

3.14 Any combination of trunks, e.fg., Centrd Office (CO), Foreign
Exchange (FX), or TIE, can be specified in a route ligt. Typicdly, the
first entries (routes) in a route lig are the least-cost routes to a
dedtination and comprise the ‘initid sat’ of routes in the list, whereas
the last entries in the lig are the most expensve and comprise the
‘extended s’ of routes in the list. An initid set ‘marker’. defined
through Meridian SL-1 service changg, determines which routes
comprise the initid route set. There can be a maximum of 256 (O-255)
route lists defined at each Meridian SL-1 ESN Node.

Note: For BARS, there can be a maximum of 128 route lists+
defined at each SL-1 ESN Node. +-

3.15 Associated with each entry in a route ligt is information relevant
to:

¢ the route number (O-127)

e the minimum FRL required for access

i the time of day the route can be accessed

e Whether or not CBQ or OHQ is allowed on the route

e whether or not the route is to recelve expendve route warning tone
treatment

e a digit manipulation table index number (O-255)
® a FCAS table index number (O-255)

| activation/deactivation of converson from an on-ngt cdl to ant
of f-net cdl. -

ROUTE ELIGIBILITY 3.16 NARS trandates a diaded LOC, NPA, NXX, or SPN (specia+
number, 3-11 digit.9 into a route list, and searches the list bguentiallw
for an avalable route. Route digibility for a given cdl is on the
%aller’s NCOS, the NCOS-defined FRL, the current TOD, and Meridian

L-1 cos.

3.17 Because each entry in a route list has a minimum FRL required for

access and al network users are assigned an FRL through their NCOS,

the network communications manager can redrict the type of cdls
alowed to particular users.
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DIGIT MANIPULATION

4

TIME-OF-DAY
ROUTING

Table 3-B
A TYPICAL TOD SCHEDULE

3.18 Example. If the minimum FRL for dl cdls is 1, except for specid
locd services numbers which are assgned an FRL of O, then a user
assgned to an NCOS group with an FRL of O would only be able to
make cdls to the specid numbers. In addition, the communications
manager can redrict the use of high-cogt facilities by assgning a high
Flgldsto the expensive routes in a route iist and a lower FRL to a user’s
NCOS.

3.19 As mentioned previoudy, any trunk type can be specified in a
route list. However, when certain trunk eglpeﬁ are accessed, the digits
dided by the user must be manipulated to conform to the diding
requirements of the trunk. To do thiss NARS uses digit manipulation
tables to modify the dided digits. There can be a maximum of 256 digit
manipulation tables, each referenced bi/ a di?\ilt manipulation index
number, defined a each Meridian SL-1 ESN Node (Fig. 3-2). Dlglt
manipulation can delete up to 15 leading digits, and insert up to 20
leading digits.

3.20 Example. A user & Conventional Man location | (Fig. 3-1) dids
8-613-596-9084 to reach an off-net station in the 613 NPA associated
with Meridian SL-1 ESN Main, location H. At the Meridian SL-1 ESN
Node, NARS sdects the appropriate route list for cal completion to
NPA 613, and finds that the only available route to that NPA 'is a loca
CO trunk which requires the insertion of the leading digit ‘1’ for long
digance cdls. The route lig entry for this route specifies a digit
manipulation index number (O-255." 0 means no digit manipulation Is
required). NARS references the digit manipulation table indicated by
the index number, deletes digits as ified in the table (none in this
case), and inserts the required digits (‘1 in this case), and completes the
cdl on this route.

3.21 NARS provides for up to eight (O-7) TOD schedules. Each entry
(route) in a route ligt is assgned to the TOD schedule which specifies
the hour(s) that the particular entry can be accessed. Thus, based on the
current time of day, the most cost-effective route dternatives can be
gpecified. A typicd TOD schedule is shown in Table 3-B.

TOD SCHEDULE TIME PERIOD
2 00:00 to 07:44

17:30 to 23:59

1 07:45 to 08:59

12:00 to 13:14

16:00 to 17:29

0 0900 to 11:59

13:15 to 15:59

Note: A TOD schedule can be associated with any number of
arbitrarily selected 15-minute periods. However, any one
15-minute period can appear only in one TOD schedule.
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322 Basad on the TOD schedule in Table 3-B, a route ligt entry
assigned to TOD schedule 2 would be accessed only between the hours
of 00:00 to 07:44 and 17:30 to 23:59. Access to the route at any other
time would be denied. TOD schedules can be turned ‘on’ or ‘off’
through Meridian SL-1 service change as traffic conditions warrant. A
TOD sthedule is turned on for an entry by turning off al other TOD*

schedules. -
AUTOMATIC ON-NET 3.23 If dl on-net facilities to a location are busy or blocked, NARS
TO OFF-NET can convert a dided UDP number to the Listed Directory Number
OVERFLOW (LDN) or DID number of the destination location, and use off-net

facilities to complete the cdll.

3.24 Example. A user & Conventiona Main location | (Fig. 3-1) dids
S-777-3283 to reach a party with extenson number 3283 a Meridian
SL-1 ESN Main location H. At the Meridian SL-1 ESN Node, NARS
trandates the diaded LOC number (77? into a route list, and searches
dl digible routes in the lid. Fdlin% to find an avalable tie trunk route,
NARS then seizes locd off-net faciliies and, to complete the cdl,
outpulses either:

(a) 224-3283, if location H is arranged for DID, or
(b) 224-5600, if location H is not arranged for DID.
3.25 Limitations.

Prior to Generic X11 Release 8, only one LDN may be defined per*?
location code (LOC).

Prior to Generic X11 Release 5, onlﬁ/ one contiguous DID DN range can
be ﬂefined per location. DNs which lie outsde the range are converted
to the LDN.

Note: The capability of this festure has been enhanced in Generic
X11 Release 5 software bY multiple DID Office Code Screening

and in X11 Release 8 by Il-digit Trandation.
MULTIPLE DID OFFICE 3.26 Multiple DID Office Code Screening is an enhancement to the
CODE SCREENING {X11 On-Net to Off -Net Overflow capability of the NARS feature. This
R5+) enhancement permits on-net cals which are routed through the public

network using on-net to off-net converson, to terminate a any DN
which has been defined in the Location Code data block of memory.
For each LOC defined, Multiple DID Office Code Screening will:

1 dlow the definition of multiple NXX codes

i dlow the definition of multiple ranges of DN within each NXX J

Page 3-9
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(X1 R5+)
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3.27 The following arrangements of Multiple office codes (NXX) and
multiple DN ranges are possible:

¢ angle office code with a sngle DN range
(the only dternative prior to generic X11 release 5)

e sngle office code with multiple DN ranges

1 multiple office codes, each with a angle DN range
e multiple office codes with multiple DN ranges
3.28 Limitations.

i Only one NPA per LOC code is alowed.

¢ Ranges defined within a LOC code must be unique. Overlgpping or
duplication of ranges is not permitted.

e The number of digits in each DID range must be 4.

¢ A maximum of 20 DID ranges may be defined per location code,
regardiess of the number of oifice codes.

3.29 Incoming Trunk Group Exclusion is an enhancement to the NARS
feature which blocks cdls from Main users who use the network to
reach destinations in the home NPA, or other restricted NPAs, NXXs,
LOCs and SPNs. When the festure is implemented, users cannot use the
network to circumvent the redtrictions. They are forced to dia off-net
instead and become subject to whatever redtrictions are imposed at the
Main.

3.30 Standard cdl blocking is agpplied on outgoin? cdls to specific
NPA, NXX, SPN or LOC at the ESN node if the cal is from a specific
incoming trunk group.

(@) This prevents loop-back routing through the caler’s home switch
(i.e, home NPA, NXX). Is which should have been made
off-net from the caller’s home switch are blocked outgoing at the

node.

(b) Main users are prevented from using ESN to make calls to certain
NPA, NXX, or LOC that they are restricted from making at
the home switch.

3.31 Customers define sets of restricted trunk routes to specific NPA,
NXX, SPN or LOC. There is one Incoming Trunk Group Excluson
Index (maximum 255) for each defined NPA, NXX, SPN or LOC. Each
index points to an Incoming Trunk Group Excluson (ITGE) table. A
maximum of 128 restricted routes can be defined in each ITGE table,
Incoming Trunk Group Excluson provides full 10-digit redtriction for
NPA and SPN codes, 7-digit restriction for NXX codes and 3-digit
restriction for LOC codes.
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3.32 When an ESN call is received, NARS tests to see if the didled code™
is a redricted type (Supﬁlementd- Digit Redtriction). If it is, NARS
checks whether or not it has an ITGE restriction and if there is an ITE
number (1 -255) associated with it. If an ITEl is defined, the
appropriate ITGE table, corresponding to the dialed code is searched. If
the incoming trunk route is a member of the ITGE, the NARS process
is terminated and the cdl is blocked. Otherwise, cal processing
continues.

3.33 Off-Net Number Recognition eiminates the need of usng two
extra CO trunks, when a subscriber, using the private network, dids a
DID or DDD number that terminates at an ESN Location. Cals are
routed directly to the dided DN (DID cadlls) or to the LDN (DDD
cdls), raher than being switched from the terminating ESN switch to
the CO and back again.

3.34 Off-Net Number Recognition parameters for loca and remote
DDD and DID locations are defined by the customer in the Network
Trandation tables and Supplementd Digit Recognition/Redtriction
blocks (SDRR). Recognition of up to 10 digits can be defined.

NETWORK

TRANSLATION SDRR
CALL TYPE TABLE BLOCK

(# of digits) (# of digits)
NPA 3 1-7
INPA 4 1- 47
NXX 3
INXX 4 1-4
SPN 4 1-7

3.35 With 11-Digit Trandation, available on Generic X11 release 8 and
onwards, up to 11 digits can be defined as follows:

NETWORK

TRANSLATION SDRR
CALL TYPE TABLE BLOCK

(# of digits) (# of digits)
NPA 3= 10 1 to glO-N;
INPA 4~ 10 1t (11-N
NXX 3= 1to (7-N)
INXX 4- 8 1 to (8-N)
SPN 1- 11 1 to (11-N)

3.36 Up to 512 SDRR blocks can be defined. Each table can contain up
to 64 entries.

3.37 Off-Net numbers are recognized at the last intelligent
NARS/BARS switch. Trandation of the NPA, NXX or SPN identifies
the method of treatment for the cal. If the data type is SDRR and the
index is an SDRR table index, supplementa digit recognition/restriction
is gpplied bP/ comparing the dided digits with the numbers declared in

the SDRR block. ol
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(@ If no match is found in the SDRR, route sdection is cdled, cal
processing resumes and the cal is routed to the CO of the
terminating off -net number.

(b) If a match is found and the number is in the ‘denied” block,
standard call blocking takes place.

(c) If amaich is found and the number is recognized as a terminating
number & the local switch (i.e, the last intdligent NARS/BARS
switch), the cdl is terminated at the station DN (DID calls) or at
the attendant DN (DDD cdls).

(d) If a match is found and the diaded number is a recognized number
terminating a a remote conventiond main, route sdection is
cdled, the appropriate digit manipulation takes place and the cal is
routed directly to the conventiond main. DID cdls terminate at
the dialed station and DDD calls terminate at the attendant DN.

338 The ESN provides a |I-digit through  11-digit
trandation/restriction/recognition capability through the use of
network trandation tables. There are two network trandation tables; one
associated with each of the network access codes(AC1 and AC2).

3.39 Normd Meridian SL-1 trandation mechanisms trandate the dialed
network access code (e.g., 8 or 9), determine that the cdl is to be
processed by NARS, and sdlects the appropriate network trandation
table (Fig. 3-2). The NARS trandation determines the method to be
used to process the cal and applies digit redtriction or recognition,
where required. The result of trandation is to invoke ether route
sdlection with a specified route list, or standard call blocking. More

information on digit recognition can be found under ‘Off-Net Number
Recognition’.

3.ﬁ0 Information contained in the network trandation tables is as
follows,

(@ For each NPA (area code) excluding the Home NPA (HNPA):

e a route list index number (O-255) which indicates which route
list to use in processing a cdl to this NPA entry,

o whether or not there are telephone numbers within this NPA to
which network calls are to be blocked; i.e., denied, (a list of up
to 64, 1- to 7- digit numbers that are to be blocked or
recognized in this NPA)

e Whether or not there are telephone numbers within this NPA to
which network cals are to be blocked because of ITGE
restrictions (X11 Release 5+)

i whether or not there are numbers under this NPA that are to be
recognized as DID or DDD codes to an On-Net location (X11
Release 5+)
(b) For each NXX office code:

1 aroute ligt index number (O-255) which indicates which route
list to access in processing a call to this NXX entry,
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e whether or not there are telephone numbers within this NXX
entry to which network calls are to be blocked,

e whether or not there are telephone numbers within this NXX T
entry to which network calls are to be blocked because of ITGE
regtrictions (X11 Release 5+).

e whether or not there are numbers under this NXX that are to
be recognized as DID or DDD codes to an On-Net location
(X11 Release 54)

¢ aligt of up to 64, 1- to 4-digit numbers that are to be blocked
or recognized in this NXX (X11 Release 8+). |

(c) For each LOC location code, excluding the Home LOC code:

® a route lig index number (O-255) which indicates which route
list to access in processing a cal to this LOC entry,

1 the Listed Directory Number (LDN) to which the LOC entry
number is to be converted when using off -net DDD facilities.

e the ranges of DID numbers to which the LOC number can be
converted when using DID facilities.

¢ whether or not there are LOC numbers to which network calls 1
are to be blocked because of ITGE restrictions (X11 Release
5+).

(d) For each SPN (special number):

e a route lig index number (O-255) which indicates which route
list to access in processing a call to this SPN

i whether or not there are SPN numbers to which network calls"‘
are to be blocked,

i whether or not there are SPN numbers to which network cals
arf)to be blocked because of ITGE redrictions (X11 Release
5+).

1 whether or not there are SPN numbers that are to be recognized
as codes to an On-Net location (X11 Release 5+)

e a list of up to 64, I-to Il-digit SPN numbers that are to be

blocked or recognized.
SUPPLEMENTAL DIGIT 3.41 Supplementd digit restriction blocks (Fig. 3-2) enable the customer
RESTRICTION to block (deny) access to certain tele‘ohone numbers; e.g., did-ajoke.
There can be a maximum of 256 supplemental digit restriction blocks at

aMeridian SL-1 ESN Node. One block can be assigned per NPA, NXX,
or SPN. Each block can restrict up to 16 numbers. The customer can
aso specify (through Meridian SL-1 service change) the treatment that
blocked cadls receve, eg., overflow tone, intercept to attendant, or
recorded announcement.
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User dials 8 {AC1}, then
LOC, NPA, or SPN number

User dials 9 {AC2), then
NXX or SPN number

Network Translation
Table for AC1

Network Translation
Table for AC2

LoC NPA~ SPN l NXX SPN
LOC  NPA  SPN J L NXX___ SPN
A
Y Y Y t
Supplemental Digit Route List Index Slépepslter?;aigaalBlDoigkit

Restriction Block

NPA SPN 0,1,23,...... - 255 NXX SPN
: . . .
L] ) L]
L] . L] L]
NPA SPN NXX SPN
Route List O < e Route List 255
e
Entry © Route  # ™| Termination or Standard|™ Entry 0 + Route #
: - Call Blocking - :
L) *
Entry 7 Route # | Entry 7 Route #

Time - of - Day Schedule
Facility Restriction Level

1

1y

Digit Manipulation Index

01,23, 0000000255

A
' '

'

KrEKRQRIXQEQERFQ

Digit Manipulation 0 Digit Manipulation 1 |

Digit Manipulation 255

Delete xx (0 - 16)

Reserved for System use;
Insert xx (0. 20)

No Digit Manipulation

Delete xx (0 + 15)
Insert xx {0 . 20)

R
FCAS Index

0,1,2,3, 00000...255

]
FCl1
N_PA =~ Restrict NXX...NXX

FCI O 000000000000 00

Reserved for system use;

H [ ]
no . screening. NPA - Restrict NXX...NXX

Fig. 3-2

1

FCI 255

NPA - Restrict NXX...NXX

[ ]
NPA = Restrict NXX...NXX

NARS Elements Accessed at a Meridian SL-1 ESN Node to Process a Network Call
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SUPPLEMENTAL DIGIT 342 Supplementd Digit Redriction/. Recognition blocks (Fig. 3-2)"1
RESTRICTION/ enable the customer:

RECOGNITION

(X11 RELEASE 5+)

e to block (deny) access to certain telephone numbers (eg.,
dia-ajoke)

i to recognize Off-Net cdls dided to On-Net locations (Off-Net
Number recognition)

1 to prevent routing of cals to the home switch of the originaing
trunk group by ether on-net or off-net facilities (ITGE).

3.43 There can be a maximum of 512 supplemental digit
recognition/restriction blocks & a Meridian SL-1 ESN Node. One
block can be assigned per type (eg., DENY, LDID, DDD, etc). Each
block can recognize or restrict up to 64 numbers. The customer can aso
gpecify (through Meridian SL-1 service change) the treatment that
blocked cals receive, eg., overflow tone, intercept to attendant, or

recorded announcement. o«
FREE CALLING AREA 344 The FCAS is a BARS or NARS feature which provides the<-
SCREENING customer with the ility of full sx-digit (NPA-NXX) screening to

determine the route choice Tor completion of off-net cals. With FCAS,
a customer can dlow cadls to NXX codes within the ‘free cdling areal
surrounding a particular on-net location, and redtrict (deny) cdls to
those NXX codes that would incur long distance charges.

3.45 The method used for FCAS is smilar to the method used for diait
manipulation (i.e., through FCAS tables). There can be up to 255 FCAS1
tables defined with NARS (127 with BARS) a a Meridian SL-1 ESN
Node. Each table can contain up to 15 NPA codes with NARS (7 with
BARS), and up to 800 NXX codes can be redtricted (allowed or denied) o
within each NPA code. Each FCAS table is referenced by a Free Cdling
Index (FCI) number (0-255), where FCI=0 is a 34_stem default meanin
no Free Caling Area Screening is required. The appropriate FC
number is then assigned to the applicable route list entries.

3.46 Whenever a route list entry is being considered for an off-net cdl
(e.0., 8-NPA-NXX-XXXX), NARS checks to see if there is an FCI
number (other than 0) referred to by the entry. If an FCI number other
than O is defined, the Q)propriate FCAS table for the dided NPA is
found and used for NXX screening. If the dided NXX is denied in the
table, NARS will not use the route list entry for cal completion, but
will continue to search for another digible route list entry. IT the diaed
NXX is not denied in the table, the route ligt entry is digible for the
call. (Cals converted to the LDN of a location are screened only if the
NPA is included as part of the LDN.)
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NARS/BARS BYPASS
CONTROL

NETWORK SPEED CALL
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347 This festure endbles the network communications manager to
sdect catan usars to receve an Expensve Route Warning Tone
(ERWT). Eligibility for this tone is based on the user's NCOS. The tone
(three 256-ms bursts of 440 Hz) notifies the user that NARS or BARS
has selected facilities designated as expensive to complete the cal. Upon
receipt of ERWT, the user has the choice of ather dlowing the cdl to
complete over the expensive facilities, or going on-hook to avoid the
increased expense or queuing on the | set routes. (The user must make
this choice within a programmable time of 0 to 10 s.) If the cdl
originator is located at a Meridian SL-1 ESN Node or Meridian SL-1
ESN Main and the Meridian SL-1 Ring Again feature is defined for the
user and the user is CBQ(a) digible, then ring again may be activated to
ueue the call = see the various queuing features. If the Meridian SL-1
SN Node is equipped for Cal Detal Recording (CDR), acceptance of
an expensive route after ERWT is received is noted in the CDR record.

348 A customer can, if desred, adlow selected users to bypass the
NARS/BARS feature for cal completion between any two locations,
eg. two locations which share a high community of interest. To do
this, routes and trunks are set up een the two locations, and
assigned an access code distinct from the AC1 and AC2 codes used to
access NARS. The norma Meridian SL-1 trunk controls;, eg., Trunk
Group Access Redtriction (TGAR), class of service, code redtriction,
etc., are then used to enable access only to the sdected users = d
other users are denied access to the trunk group and, thus, forced to use
NARS for dl cdls.

3.49 The NSC feature enables a user at a Meridian SL-1 ESN Node,
Meridian SL-1 ESN Main, or Conventiond Man who is normaly
resricted from making certain types of NARS/BARS cdls, to make
such a cdl if the destination is a’company-gpproved number defined in
a System Speed Cal (SSC) list. This feature requires that the System
Speed Call feature (553-2001-105) be equipped.

3.50 Access to the NSC feature is alowed after the NARS/BARS access
code is dialed. Upon receipt of NARS/BARS did tone (optional), the
user dials a customer-defined Network Speed Cal access code of 1-3
digits. (The NSC access code must be unique from dl LOC, NPA and
NXX codes, and specid numbers defined in the trandator for the
NARS access code.)

351 The NSC access code is associated with a previoudy-defined
System Cal list (O-253) through Meridian SL-1 service change. If
the SSC list has its length (Sze) changed, the list access code and list
number must’ be deleted and reentered into. the NARS/BARS trandator.
Associated with the SSC list is an NCOS number (O-7 with BARS, O-15
with NARS). The NCOS assigned to the SSC list is applied to the call
only if the FRL (O-7) is greater than that associated with the call
originator's  assigned  NCOS.

3.52 If 14 Diding is specified for an NPA, NXX or SPN number in a
trandator, the digit ‘I’ must not be used as the leading digit for
Network Speed Call list codes in that trandator.
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Switch | Switch |l
B R B EsNTeTunk ! ____ | ___ P
N IR ESNTleTwnk2 | .

Fig. 3-3
Connection during Network Call Transfer

3.53 The user then dids the number of the desred entry in the SSC

list. (Entry numbers can range from 0 to 9, 00 to 99, or 000 to 999

depending upon the number of eements dlocated when the lis was

defined through service changel Upon completion of diding, the digits

defined for the list entry are passed to NARS trandation for processing.

Route and festure (OHQ, CBCtzr)1 elsigicbility for cal completion are based
e

on the NCOS associated with lig, only if the FRL of the user’'s
assigned NCOS is lower.
NETWORK CALL 354 This feature improves the operation of the existing Cal Transfer
TRANSFER (NXFER) (XFER) feature between two Meridian SL-1 switches when a cal is

trandferred back to the originating switch. The regular XFER festure
requires two TIE trunks to complete the cal. With NXFER, if the call+
is trandferred back to the originating switch via a TIE trunk of the+
same trunk grou‘o, the originating switch completes the transfer within
itsdf and the TIE trunks are dropped. Refer to 553-2751-100 for a
detailed description.

Note: Both SL-1 switches must be equipped with NSIG and*
NXFER software for this feature to operate. -

3.55 The bendfits derived from the NXFER feature include:
¢ minima use of access TIE lines.

¢ improved transmisson performance since TIE lines are not used for
the completed connection.

e operation of NXFER is the same as for the existing XFER feature.

3.56 Application. Fig. 3-3 and 3-4 assume that station A receives an
incoming trunk cal from B and trandfers it to C.

(@ As shown in Fig. 3-3, the NXFER feature dlows dtation A a one
ESN switch (I) to trandfer the tie trunk cal from gation B (switch
I1) to a third party, Sation C (switch 1), via a tie trunk of the
same trunk group.

(b) If the transfer is dlowed, stations B and C are connected on switch

[l and the ESN tie trunks are dropped when the transfer is
completed. See Fig. 3-4.
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Switch |

Switch I

A - --- |

Tie Trunk 1

Tie Trunk 2

Fig. 3-5

Connection after Call Transfer

™14+ DIALING

Switch |

(c) In comparison, regular Meridian. SL-1 Cal Trandfer (XFER)
requires two tie trunks and both switches to connect ations B and
C. SeeFig. 3-5.

3.57 Translation Tables. With |-I- Diding, both NARS trandation
tables and the sngle trandaion table for BARS are equipped for
4-digit trandation ( on the first 1, 2, 3 or 4-digits), or ll-digit
trandation with X11 Release 8 and on, thus adlowing NARS/BARS
customers the option of diding 1+ after the NARS/BARS access code
for long distance calls. See Table 3-A for diding formats for NARS
Uniform Diding Plan (UDP) cdls.

3.58 Code Ambiquity. The 1+ Didirﬁ capability dso diminates
ambiquity between identical 3-digit NPA, NXX and LOC codes so that
the NARS customer can route calls to an NPA, NXX or LOC code
which conflicts with one of the customer’s 3-digit codes.

3.59 Limitation. If 14 Diding is ified for an NPA, NXX or SPN

number in a trandator, the digit ‘1 must not be used as the leading
digit for Network Speed Cdl list codes in that trandator.

Switch |l

-

--1- o
1
|

- e

Fig. 3-4

Connection after Network Call Transfer
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4., NETWORK CONTROL

4,01 Network control is an enhancement to the NCOS feature that
extends NCOS controls to users located at Meridian SL-1 ESN Main
switches. Network control requires that the Meridian SL-1 ESN Main
and serving Meridian SL-1 ESN Node be equipped with the NSIG

feature.
MERIDIAN SL-1 ESN 4.02 Users (lines, trunks, attendants) at a Meridian SL-1 ESN Main are
MAIN NCOS assigned an NCOS (IO-15) with NARS or (O-7) with BARS which is usede-
to determine their level of access to network facilities a the serving

Meridian SL-1 ESN Node. When a user a a Meridian SL-1 ESN Main
initiates a cal to (or through) a Meridian SL-1 ESN Node, the user’s
assigned NCOS is transmitted to the serving Meridian SL-1 ESN Node.
The transmitted NCOS overrides the NCOS assigned to the incoming tie
trunk group & the node, and is used to determine the user’s digibility
for network resources/festures a the Meridian SL-1 ESN Node. Thus,
a user a a Meridian SL-1 ESN Main has the same netork-access
caod)h ilities as a user a the Meridian SL-1 ESN Node who is assigned
the same NCOS.

Note: If the user at the Meridian SL-1 ESN Main enters a vaid
authorization code prior to placing a NARS/BARS cal, the NCOS
asociated with the authorization code is transmitted to the
Meridian SL-1 ESN Node, in place of the user's assigned NCOS.

4.03 Cdlls from a Conventiona Main to the Meridian SL-1 ESN Node
are controlled by the NCOS assigned to the incoming trunk group at the

ESN Node.
MERIDIAN SL-1 ESN 4,04 Network Control at a Meridian SL-1 ESN Node provides a
NODE TCOS Traveling Class of Sevice (TCOS) mechanism which controls route

access and Of f-Hook Queuing (OHQ) digibility for cals placed to (or
throu%h%Nanother Meridian SL-1 ESN Node or an associated Meridian
SL-1 Main, and enables the Meridian SL-1 ESN Node to interface
with switches that are part of an ETN.

4.05 The Traveling Class of Service is, in effect, the FRL of a user’'s
assigned NCOS. When a user at a Meridian SL-1 ESN Node initiates a
cal to another Meridian SL-1 ESN Node (or a Meridian SL-1 ESN
Main) the TCOS (i.e, the FRL of the user's assgned NCOS) is
transmitted to the other Meridian SL-1 ESN Node. At the receiving
Meridian SL-1 ESN Node, the TCOS (O-7) replaces the FRL of the
NCOS assigned to the incoming trunk %roup. Route access and OHQ
digibility for the cdl are, therefore, - on the NCOS of the
incoming trunk group with the modified FRL (i.e,, TCOS).

Note: The Network Control (NCTL) data block (overlay 87) is

used to define OHQ eligilbilig/_ on a per-FRL (TCOS) basis ﬁ%g if

FRL 4 is defined as O |?|ble, then dl users with an NCOS

with an FRL of 4 are eigible for OHQ on calls placed to another

Meri;jian SL-1 ESN Node or to an associated Meridian SL-1 ESN
ain).
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406 If auser a a Meridian SL-1 ESN Main or Conventiond Main
initiates a cdl that tandems through the serving Meridian SL-1 ESN
Node to another Meridian SL-1 ESN Node or Meridian SL-1 ESN
Main, TCOS gpplies to the cal as if the call originated a the serving
Meridian SL-1 ESN Node.

4.07 The Meridian SL-1 TCOS is equivaent to the Traveling Class
Mark (TCM) used at ETN switches. f(See Technical Publication 42709,
‘Tie Trunk Signding Compatability for Connecting to a DIMENSION
PBX', July 1979)

4.08 When a 7-digit/10-digit UDP call or Distance Steering Code
(DSC) CDP cdl is made from an ESN Node to an ETN switch, the
dided cgglta together with the TCOS number (0-7), are sent to the
connected ETN switch. At the ETN switch, the TCOS number received
from the Meridian SL-1 ESN Node is used as a TCM to determine
route access and off-hook queuing digibility a the ETN switch.

4.09 Similarly, when a cdl is made from an ETN switch to a Meridian
SL-1 ESN Node, the dided digits, together with the TCM number
(0-7), are sent to the connected Meridian SL-1 ESN Node. The
Meridian SL-1 ESN Node interprets the receilved TCM number as a
TCOS number. The received TCM (i.e., TCOS) replaces the FRL of the
NCOS assgned to the incoming trunk group from the ETN switch. This
new FRL (i.e, TCM) is then used to determine route access and
off-hook queuing digibility for the call.

4.10 However, if a DSC CDP cal is terminated on a Meridian SL-1
switch as a Loca Steering Code (LSC) cdl, the TCOS vaue transmitted
by the connected switch will not be collected and saved by this switch.
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5. NETWORK SIGNALING

501 The NSIG feature provides the required signaing protocol to
interface Meridian SL-1 ESN Nodes with Meridian SL-1 ESN Mains,
Meridian Sk-l ESN Nodes with other Meridian SL-1 ESN Nodes,
Meridian SL-1 ESN Nodes with Conventional Mains, and Meridian
SL-1 ESN Nodes with ETN switches. This feature is required at any
Meridian SL-1 ESN Nodes connected to the SL-1 ESN Mains.

5.02 When the NSIG feature is equipped a a switch, there are options
available (route data block, OVL 16) to define the signaling
arrangements between that switch and any other switch that may be
connected to it via tie trunks These options define what call
information is to be transmitted to a connected switch and what cal
information is to be received from a connected switch. The option
selected depends on the type of connected switch (ESN node, ESN
main, conventiona main, ETN) and the options (e.g., CCBQ, CBQCM)
that are available to the connected switch.

503 The signding options are. STD (standard), ESN, ESN2, ESN3
(Electronic Switched Network), and ETN (Electronic Tie Network).

e STD. Arranges the tie trunk group for transmisson/reception of the
caled number between switches.

i ESN. (X11 Relesse 2 only.) Arranges the tie trunk group for
transmission/reception of the cdl type, NCOSTCOS. and called
number between switches, and is required on systems equipped with
the CCBQ / CBQCM feature.

® ESN2. (X11 Release 3.) Arranges the tie group as described for ESN
in X11 Release 2.

® ESN3. (X11 Release 3 or 4.) Arranges the tie group as described for?
ESN in X11 Release 2 and is required on systems equipped with the
NXFER or Satellite Link Control features.

® ESNS. (X11 Release 5.) Arranges the tie trunk group as described for
ESN in X11 Release 5. |

e ETN. Arranges the tie trunk group for transmisson/reception of the
called number and TCOS/TCM between switches.

5.04 Application. Following is a description of how these options
would be applied to accommodate the different switch types that can be
connected to a Meridian SL-1 ESN Main or Meridian SL-1 ESN Node
that is equipped with the NSIG feature.

(a) Meridian SL=1 ESN Node. A Meridian SL-1 ESN Node can be
connected via tie trunks to: another Meridian SL-1 ESN Node, a
Merir(]jian SL-1 ESN Main, a Conventiond Main, and/or an ETN
Switch.

e If the Meridian SL-1 ESN Node connects to another Meridian
SL-1 ESN Node, both ends of the connecting tie trunk group
are defined with the ETN option.
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¢ |f the Meridian SL-1 ESN Node is equipped with Generic X11

Release 2 and connects to a Meridian SL-1 ESN Main equipped
with Generic X11 Rdease 2, both ends of the connecting tie
trunk group are defined with the ESN option.

If the Meridian SL-1 ESN Node is equipped with Generic X11
Release 3 and the Meridian SL-1 ESN Main is equipped with
Generic X11 Reease 3, both ends of the connecting tie trunk
group are defined with the ESN3 option.

e |If the Meridian SL-1 ESN Node is equipped with Generic X11

Release 2 and the Meridian SL-1 ESN Main is equipped with
Generic X11 Release 3, the Node end of the connecting tie
trunk group is defined with the ESN option, and the Man end
is defined with the ESN2 option.

e |f the Meridian SL-1 ESN Node is equipped with Generic X11

Release 3 and the Meridian SL-1 ESN Main is equipped with
Generic X11 Redease 2, the Node end of the connecting tie
trunk group is defined with the ESN2 option, option and the
Main end is defined with the ESN option.

If the Meridian SL-1 ESN Node connects to a Conventional
Main, the node-end of the tie trunk group is defined with the
STD option.

e |f the Meridian SL-1 ESN Node connects to an ETN switch, the

node-end of the tie trunk group is defined with the ETN
option.

(b) Meridian SL-1 ESN Main. A Meridian SL-1 ESN Main can be
connected via tie trunks to a Meridian SL-1 ESN Node and
satellite switches.

If the Meridian SL-1 ESN Main is equipped with Generic X11
Release 2 and connects to a Meridian SL-1 Node equipped with
Generic X11 Release 2, both ends of the connecting tie trunk
group are defined with the ESN option.

If the Meridian SL-1 ESN Main is equipped with Generic X11
Release 3 and the Meridian SL-1 ESN Node is equipped with
Generic X11 Release 3, both ends of the connecting tie trunk
group are defined with the ESN3 option.

If the Meridian SL-1 ESN Main is equiRPed with Generic X11
Release 2 and the Meridian SL-1 ESN Node is equipped with
Generic X11 Release 3, the Man end of the connecting tie
trunk group is defined with the ESN option, and the Node end
is defined with the ESN2 option.

If the Meridian SL-1 ESN Main is equi with Generic X11
Release 3 and the Meridian SL-1 ESN Node is equipped with
Generic X11 Reease 2, the Man end of the connecting tie
trunk group is defined with the ESN2 option, and the Node end
is defined with the ESN option.

o If thee ae sadlite switches (non-ESN) connected to the

Meridian SL-1 ESN Main, the main-end of the tie trunk groups
from the satellite switches are defined with the STD option.
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5.05 Limitations. The fallowing limitations goply.

¢ A Meridian SL-1 ESN Main can connect to only one Meridian SE-1
ESN Node. Both switches must be equipped with the NSIG feature.

e Tie trunks between Meridian SL-1 ESN Nodes and Meridian SL-1
ESN Mains must be arranged for DTMF sending/receiving,
wink-start operation and have answer supervison.

e Meridian SL-1 ESN Node compatability with ETN switches is limited
to 7-digit on-network, 10-digit off-network and DSC CDP cdlls.

5.88 Tandem trunk calls, when connected through more than one
communications satellite trunk, are subject to transmission distortion
due to propagation to and from communications satdlites The Sadlite
Link Control feature ensures that the configuration of a call does not
include more than one communications sadlite trunk.

5.07 Limitations.

e This feature only applies to ESN network calls (NARS/BARS/CDP).

i ESN Proprietary Signdling is required among ESN switches.

e Routes which receive digits from satellites or send digits to satellites
have to be marked as SATELLITE routes.

5.08 The Meidian SL-1 Tone Detector (SL1TD) is a peripherd
equipment circuit pack designed to detect various tones used in
automatic route selection features (NARS, BARS, CDP) interfacing with
Specia Common Carriers (SCC) and Tandem Tie Trunk Networks
(TTTN). Call progress tone detection is used as an ad for the Meridian
SL-1 system to control digit outpulsng to SCC and TTTN. A full
description of the SLITD feature is given in 553-2001-191.

5.09 First Tone Detection. Software requests the SLITD to compare
the first signal received on a trunk with one or more specified tones.

The message sent to software identifies the tone detected as one of the
following

1 Precise did tone

¢ Precise busy/overflow tone

e SCC did tone

® Busy tone

e Overflow tone

¢ Ringback tone

® Tone with a duration of 100 ms or more

® Tone with a duration greater than 300 ms

® Tone with a duration less than 300 ms

© Unidentified tone
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1 Slence (reported while the unit is active and a specific tone is not
yet  detected).

5.10 Active mod | request identifies al the foregoing tones while active
mod |l request identifies the same tones except for unidentified tone.

5.11 Limitations.

1 A tone detector should not be designated when did tone is not
provided.

| dTaTe SLITD does not apply to manua 500/2500 or Meridian SL-1
iding.

1 When a route list entry specifies that a tone detector is required and
none is avallable, that entry is not digible for Network Queuing.

5.12 Special Common Carriers. When a Meridian SL-1 connects to
an SCC, a dart-did indication is required from the SCC. The SLITD
detects the start-diad (SCC dia tone) and sends a message to software
indicating that the SCC is ready to a:(aot digits, or that a network busy
or SCC busy tone has been encountered alowing the Meridian SL-1 to
select an dternate route.

5.13 TTTN Dialing When tandeming through a tie trunk network,
pauses are required to wait for dia tone from each trunk in the chain.

Once did tone is given, further digits can be accepted. Since in the
Tandem Tie Trunk Network (TTTN) application of the SLITD the digits
are dided automatically, asterisks are Insarted in the digit stream to
alow for the pauses required. By using the SLITD to detect tones in the
cal sequence, cal set-up rdiability is improved and unnecessary delays
are avoided. The SLITD can detect trunk blocking at tandem Switches
dlowing dternate routing of calls.
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NCOS MAP

Table 6-A

6.01 The Routing Control festure provides a mechanism for reducing or
raisingac E'f:l user’s network-access capabilities when a specia TOD schedule
is in effect.

6.02 With the NARS or BARS feature, TOD schedule 7 is the speciai®?
TOD schedule. Associated with the id TOD schedule is a NCOS
map. The NCOS map lists dl NCOS numbers for NARS (O-15) and
BARS (O-7). Associated with each listed NCOS is an aternate NCOS
number (the same or smalle -* which replaces the origind NCOS number ¢J
when the specid TOD schodule is In effect. Table 6-A illudrates a
typical NCOS map.

A TYPICAL NCOS MAP FOR SPECIAL TOD SCHEDULE 7

ORIGINAL ALTERNATE ORIGINAL ALTERNATE
NCOS NCOS (Note) NCOS NCOS (Note)

0 0 8 2

1 0 9 3

2 0 10 3

3 1 11 4

4 1 12 4

5 2 13 5

6 2 14 5

7 2 15 5

Note: When TOD schedule 7 is in effect, the aternate NCOS replaces the
user's origind NCOS.

INVOKING ROUTING
CONTROL

6.03 The aternate NCOS numbers associated with speciadl TOD schedule

7 ae normdly invoked when the time specified for TOD schedule 7
corresponds to the time in the Meridian SL-1 system clock.
Additionally, the dternate NCOS numbers can be “scheduled for
implementation (through Meridian SL-1 service change) for the full
24-hr period of specified days of the week. This capability enablest
network-access capabilities to be changed automatically on weekends or<
company holidays.

6.04 The Meridian SL-1 attendant can also manualy invoke the specid
TOD schedule through use of a routing control (RTC) key on the
conole. Pressng the RTC key lights the associated Light-Emitting
Diode (LED) lamp, and invokes the special TOD schedule. To desctivate
routing control, the RTC kg is pressed again. The associated LED goes
dark and norma TOD schedules are once again in effect.

Note: Authorization code can be used to overide the restrictions
imposed through routing control. If a user enters a vaid authcode,
the NCOS number associated with the authcode is applied for the
duration of the cdl.
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ELIGIBILITY

AVAILABILITY

7.01 The OHQ is a software feature that can be equipped at a Meridian
SL-1 ESN Node and/or ESN Main. The feature enables a call
originator to remain off-hook for a short time (customer
programmable) until a network fecility for cal completion becomes
avalable a the Meridian SL-1 ESN Node, or Meridian SL-1 ESN
Main.

7.02 Network cdls may be placed in an OHQ if dl trunk routes
entries) in the initid route set of a route list (see Note) are busy, and
the following criteria are met.

1 At least one of the trunk routes in the initid route s&t of a route list
is defined as being digible for OHQ.

i The NCOS of the call originator (at a Meridian SL-1 ESN Node or a
Meridian SL-1 ESN Main) is defined to permit OHQ.

i The incoming trunk group at the Meridian SL-1 ESN Node or
Meridian SL-1 ESN Main is defined in software to permit OHQ for
incoming cdls

i The TCM received at the Meridian SL-1 ESN Node from an ETN
switch is compatible with a FRL that is defined to permit OHQ.

i The TCOS received at the Meridian SL-1 ESN Node from another
Meridian SL-1 ESN Node is compatible with an FRL that is defined
to permit OHQ.

i The probability that the cal will timeout in the OHQ before a trunk
becomes available is below a specific threshold.

¢ The OHQ fegture is enabled for the customer.

Note: A Meridian SL-1 defined initid set ‘marker’ determines
which route lig entries are in the initid route set. Typicdly, the
initial  route_set contains the chegper routes to a particular
degtination. The remaning routes in the route lig (if any)
comprise the extended route set and are usually the more expensive
routes to the destination. Only routes in the initid route set should
be defined to dlow OHQ. OHQ will not be offered by routes in
the extended route set, even if they are defined to alow OHQ.

7.03 Cdls which do not meet the preceding requirements for OHQ
eigibility, may be offered CBQ at this point.

7.04 The OHQ software performs an ‘availability’ test to prevent cals
from aﬂain%etfhe OHQ when there is a high probability that the cal
will timeout before a trunk becomes available. The following procedure
is used to make this test.

(1) For each trunk route, a counter is maintained which reflects the
current number of cdls with the maximum queue priority of 3
ueued againg it. This includes dl cdls in OHQ, Ring Again and
those CBQ calls that are currently at priority 3.
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Note: Priority Queuing. A maximum priority (0, 1, 2 or 3) and a
darting priority (0, 1, 2 or 3) are assgned to each user through
Overlay 87. Zero is the lowest priority while three is the highes.
Calls are queued according to their starting priority and move to a
higher priority up to ther maximum priority according to a
programme promotion timer.

(2 Each trunk route has a threshold vaue which indicates the
maximum number of priority 3 cdls that can be queued againg it
before OHQ timeout mes a high probability. Before a cal is
placed in the CBQ, the current queue count is compared with the
threshold vaue for each digible trunk route in the 'qitial set of
routes. If at least one of the trunk routes has a count which is less
than or equd to the threshold vaue, the cdl is alowed to OHQ
agang dl OHQ-eligible routes.

7.05 If dl dighility and availability checks were successful, the cdl
originator is given a diginctive OHQ offer tone (a I-s burst »f 440-Hz
tone) when the cal enters the OHQ. The cal originator either accepts
thehOII-(iQ offer by remaining off-hook. or declines the offer by going
on-hook.

7.06 OHQ calls are placed in a priority-ordered queue with al other
cals waiting for trunks. OHQ cdlls are ass'gned ‘the maximum priority
(3), ance other network facilities may be held whiie the cal is queued.
A timer with an initid value equd to the software-defined OHQ time
limit is started to limit the duration of the OHQ. (The OHQ time limit
is service changeable within the range of 2 to 60 s.)

7.07 The queue is examined whenever a trunk becomes idle in a trunk
route on which one or more cdls are queued. If a cal is found which
can be terminated on an idle trunk. the available trunk is saized, and
the call terminated.

7.08 If the OHQ timer expires before the cal can be terminated, the
cdl is removed from the OHQ. At this time the remaning digible
routes in the route ligt (the extended set) are examined, and the cal is
ether processed or given standard blocking treatment if no facilities are
avallable. (CBQ will not be offered at this point as OHQ was aready
offered.) The ERWT is not given to cdls which have been queued, even
if terminated on expengve facilities.

7.09 OHQ can be offered to cal originators located at a Meridian SL-1
ESN Node, Meridian SL-1 ESN Main, Conventiond Man or ETN
switch. Also, as a cal progresses through the network, OHQ can be
offered to the cdl originator from any of the Meridian SL-1 ESN
Nodes or Meridian SL-1 ESN Mains that are used to process the call
(i.e, OHQ can be offered more than once for a given cdl).

710 The OHQ festure has the following interactions with existing
Meridian SL-1 features:

(a) call Modification. Station users are not dlowed to activate call
modification features (hold, call transfer, conference) while waiting
in the OHQ. Switchhook flash used to activate features from
500/2500 sets is ignored. Smilarly, operation of Meridian SL-1 st
feature keys is ignored.
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(b) Camp-On, Call Waiting. If the Meridian SL-1 attendant extends
a cdl to a gation that is in the OHQ, the cdl-waiting tone is not
offered to the dation. If the attendant releases, the cdl is
camped-on the OHQ station, but no warning tone is given. When
the camp-on call is recaled to the attendant console, the attendant
can repeat the camp-on procedure. Once the OHQ cdl is in an
established dtate, the camp-on tone is provided.

(c) Attendant Functions:

i The Meidian SL-1 atendant cannot barge-in during trunk
seizure for OHQ cdls.

i If the Meridian SL-1 attendant extends a network cdl for a
gation user and the cdl is offered OHQ, the attendant must
iglflorm the cdler of the OHQ offer before rdeasing from the
cal.

i The attendant is not adlowed to operate the release key or
another loop key if the source cdl is in conference and the
degtination cal is in_the OHQ. Operation of the release
degtination key is permitted, however, and causes the OHQ call
to be abandoned.
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OPTIONS

ELIGIBILITY

8.01 The CBQ is a Meridian SL-1 ESN Node fesature which provides

ueuing for network calls which encounter busy or blocked facilities a
the Meridian SL-1 ESN Node. CBQ enables the caling party to go
on-hook, after activation of the Meridian SL-1 Ring Again feature
(553-2001-105), and receive a cdlback from the Meridian SL-1 ESN
Node when a network facility becomes available.

8.02 The CBQ feature is available only to stations located at a Meridian
SL-1 ESN Node. Unlike OHQ, CBQ is offered only at the originating
Meridian SL-1 ESN Node. Access to CBQ is accomplished through the
exiging Meridian SL-1 Ring Again feature.

803 Two options for CBQ digibility are defined by the cal

originator’s NCOS. The first option, CBQ(i), means that CBQ may be

offered after only the initia route set of a route list has been examined

for an available route. The second chJotl on, CBQ(a), means that CBQ may
be offered after both the initial and extended (i.e., dl) route sets of a
route list have been examined. In ether case, a cal offered CBQ is

queued initidly againg only the initid route set.

8.04 Before offering CBQ to a cdl originator, the following digibility
tests are performed.

(a) At least one of the routes in the initid route set is defined as CBQ
eligible.

(b) The user’s NCOS is defined as permitting CBQ; either CBQ() or
CBQ(a)..

(c) The cdl is not eIi?ibIe for OHQ. Cdls that are digible for both
OHQ and CBQ will be offered OHQ.

(d) The user's teephone is dlowed access to the Ring Agan feature
and does not have another CBQ or Ring Again cdl dready in the
Queve.

(e) The CBQ feature is enabled for this customer.

8.05 CBQ(i)} Eligible. For cdl origingtions by a cdler defined as
CBQ() digible, the system searches the initia route set for an available
route. If no available route is found, CBQ is offered to the cdler
subject to the CBQ digibility tedts.

8.06 CBQ(a) Eligible. For cal originaions by a caler defined as
CBQ(a) digble, the sysem examines the initid route st for an
avalable route. If no available route is found, the extended route set is
then searched for an available route. If an available route is not found
in the extended s&t, then CBQ is offered, subject to the CBQ digibili
tests. However, if an available route in the extended route set is foun
thet is designated as expensive, and the user’'s NCOS dlows ERWT, the
tone is given and the ?/stem delays terminating the call. During this
delay the user has the following options.

(@) Refuse the expensive route by abandoning the call.
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(b) Wait, and alow the call to complete over the expendve route.

(c) Activate the Ring Again fegture (feature key or access code) to
place the cdl in the CBQ. The user must be CBQ(a) digible
otherwise, operation of the Ring Again feature is ignored.

8.07 The CBQ offer congsts of an optiona recorded announcement,

followed by overflow tone. If the station user wishes to accept the CBQ
offer, Ring Again mugt be activated within 30 s. Ring Agan activation
follows present feature operation for Meridian SL-1 and 500/2500 sets
553-2001-105). The CBQ offer can be refused by going on-hook. If

the station user neither accepts nor refuses the CBQ offer within 30 s,

the call is force disconnected.

8.08 CBQ cdls are placed in a priority-ordered trunk queue (together
with OHQ cdls. if any) with a sarting priority and maximum priority
szee Overlay 87) defined by the cal originator's NCOS. (Refer to
f-Hook aéueumg for additional information on priority greuing.) At
the same time, two timers are dtarted = a gueue promotion timer and a
route advance timer - each with vaues defined through the originetor's
NCOS. At intervals defined by the queue promotion timer, the priori%
of the cdl is incremented uniil it reaches its maximum prlorlg. >
time the cal priority is incremented, its postion in the CBQ is
advanced. If the route advance timer reaches its maximum vaue before
the cal can be terminated on a route in the initial s, the extended set
or routes is added to the routes that the cdl is currently queued againgt.

8.09 Expensive route warning tone is not given to cals which have been
ueued. even if terminated on expensve facilities. Unless cancelled by
the cal originator, CBQ cdls remain in the queue until they have been
offered a trunk: there is no time limit on CBQ cdls.

8.10 When a trunk becomes available for a CBQ cdl, it is seized to
revent incoming or!gil]natlons during the CBQ cdlback period.
utpulsing of digits (either those origindly dialed by the user or those

required as a result of digit manipulation) is started a a dow, fixed

rate. The number or digits to be outpulsed determines how long the
trunk can be held while the CBQ calback is beng offered to the

originating dation. The sysem computes this time dlowmg 10 s

ore the first digit is outpulsed and 2.56 s between subsequent digits.

8.11 The originator of the cal is aerted to the CBQ calback by either
tone buzzing and a winking Ring Again festure lanp (Meridian SL-1
set), or short burgts of ringing (500/2500 set). The Meridian SL-1 set
user must accept the calback within the computed value of outpulse
time or the service-changesble CBQ time limit of 10 to 30 s, whichever
is less. A user with a 500/2500 set must accept the calback within 6 s.
Acceptance of the CBQ callback is performed with present Ring Again
operating procedures. (When a CBQ callback is answered at a digit
display Meridian SL-1 set, the original dialed digits are (_Jlisplayegjf If
the user does not answer the cdlback within the time limit, the cdl is
removed from the queue and discarded. If the user accepts the callback
within the time limit, the cdl is terminated. A CBQ cdl can be
cancelled by the originating dtation via the existing procedures for Ring
Agan cancdlation.

f8.12 The CBQ feature interacts with the following Meridian SE-1
eatures.



PRACTICE  309-3001-100

(@) Barge-h, Force Disconnect. Between the time a trunk is seized
for a CBQ call and the user accepts the CBQ calback, the trunk
can be stolen by the attendant or force disconnected through
sarvice change. If this occurs, there is no guarantee that the cal
can be terminated when the user ts the CBQ calback. Under
these circumstances, the cdl is treated like a new origination and
NARS/BARS is used to regitempt termination. This can result in
the call being blocked and being offered CBQ a second time.

(b) Hunting, Call Forward, Multiple Appearance ON. CBQ callbacks
to stations at a Meridian SL-1 ESN Node are offered only to the
originating dation, regardless of the hunting or cal forwarding
which may be in effect. Other gppearances of a station’s Directory
Number (DN) are not offered the callback.

(c) Attendant Functions. Because the Meridian SL-1 Ring Agan
feature is not supported at Meridian SL-1 attendant consoles, CB
is not offered to an attendant regardless of the CBQ digibility o
the NCOS assigned to the attendant.

Page 8-3






PRACTICE  309-3001-100

9. COORDINATED CALL-BACK QUEUING

ELIGIBILITY

OFFER

CALLBACK

9.01 The CCBQ feature enables sations at a Meridian SL-1 ESN Man
to be offered CBQ when network calls are blocked a the serving
Meridian SL-1 ESN Node. When facilities become available a the
Meridian SL-1 ESN Node, the cal originator a the Meridian SL-1
ESN Main is derted by a calback from the node. (This feature requires
that the ESN Main and associated ESN Node be equipped with the
Network Signaling feature and CCBQ fegature.) -

9.02 When a dtation at an ESN Main originates a network cal through
an ESN Node, the NCOS of the cal originator, call type, and whether
or not the dation is alowed access to the Ring Agan feature is
transmitted to the ESN Node. (If an authcode is entered at the ESN
Main prior to diading a network cal, the NCOS associated with the
authcode is transmitted to the ESN Node.) When received by the node,
this NCOS is used to determine CCBQ digibility and is used for the
duration of the call, unless further modified by the Authcode
Conditionaly Last feature.

9.03 The CBQ digibility tests are performed. In addition, a check is
made that the incoming trunk group from the Meridian SL-1 ESN
Main is defined (at the Meridian SL-1 ESN Node) to permit CBQ, and
that the call type alows CBQ. CCBQ is offered to the user at the ESN
Main if the digibility tests are successful. If the tests are unsuccessiul,
gandard cal blocking is gpplied to the cal.

9.04 As for dations at an ESN Node, the cal originator at an ESN
Main can invoke Ring Again upon receipt of ERWT if the originator's
NCOS is defined, at the ESN Main. as CBQ(a) digible.

9.05 The CCBQ offer and acceptance sequences are identica to those
for stations at the ESN Node (see Cdl-Back Queuing). The optiona
recorded announcement and overflow tone are provided by the ESN
Node. In addition, after the recorded announcement is provided, the
ESN Node transmits a signa to the Meridian SL-1 ESN Main. This
ggnd indicates thet the cdl is in a gae which dlows Ring Again.

9.06 When the cdl originator at the ESN Main activates Ring Again,
the ESN Main assgns a unique ‘queue identification’ number to the cal.
This number is trangmitted to the ESN Node to indicate CCBQ
acceptance. At the Meridian SL-1 ESN Main, the call is placed in a
holding queue. At the ESN Node, the cal (together with the queue
identification number) is placed into the trunk queue. The ESN Man to
ESN Node tie trunk is released.

9.07 When an outgoing trunk is seized by the Meridian SL-1 ESN
Node for a CCBQ cdl, dow outpulsing is started to hold the trunk
while a cdlback is made to the cal originator a the Meridian SL-1
ESN Main. The ESN Node seizes an avallable tie trunk (Note) to the
ESN Main, and tranamits the ‘queue identification’ number of the cdl
to the ESN Main. The ESN Main then initiates a cdlback to the call
originator. Callback presentation to the cdl originator is as for standard
Ring Again (see Cdl-Back Queuing).

Page o
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Note: If no tie trunks to the Meridian SE-1 ESN Main are idle,
the outgoing trunk is released and can be offered to another call.
The CCBQ cdl retains its podtion in the queue but is not offered
mql'[gb?r trunk until a tie trunk to the ESN Main becomes
avalable.

9.09 When the cdl originator a the ESN Main accepts the CCBQ
calback, answer supervison is sent from the ESN Main to the ESN
Node. The ESN Node then completes the call.

9.09 If the cdl originator is equipped with a 500/2500 st and is
eng?aged in a cal when the Meridian SL-1 ESN Node initiates a CCBQ
cdlback, a sgnd is tranamitted from the ESN Main to the Meridian
SL-1 ESN Node. The Meridian SL-1 ESN Node releases the outgoing
trunk and places the CCBQ call into a holding queue for 5 min. No
attempt is made to seize another outgoing trunk for the call until the
holding time expires. This process occurs only once. If the originating
dation is ill busy, the CCBQ is cancdled automaticaly a the
Meridian SL-1 ESN Node. No indication is given to the cal originator
of the CCBQ cancdlation. To prevent the CCBQ cdl from remaining
indefinitely in the holding queue a the Meridian SL-1 ESN Main, the
ESN Main sets a time limit of one hour for CCBQ cdls. When this time
limit expires the CCBQ cdl is cancelled automaticaly. (CCBQ callback
to a busy Meridian SL-1 dation is as for normd Ring Again.)

9.10 The cdl originator a the Meridian SL-1 ESN Main can cancd the
CCBQ cdl at any time. The Meridian SL-1 ESN Node is not aware of
the cancellation until the CCBQ callback is attempted.

9.11 The CCBQ feature interacts with the following Meridian SL-1
features.

(8 Meridian SL-1 Initialize. If the Meidian SL-1 Main initidizes
while calls are queued at the Meridian SL-1 Node, CCBQ cdllbacks
from the Meridian SL-1 Node are not answered because the
initidizetion has cleared the holding queue a the Meridian SL-1
Main. The Meridian SL-1 Node treats these cdls as
calback-no-answer calls and cancels the CCBQ automaticaly. If
the Meridian SL-1 Node initidizes, CCBQ cdls in the trunk queue
are lost. The Meridian SL-1 Main cannot detect this Stuation. To
prevent cdls from remaining indefinitdy in the holding queue a
the Meridian SL-1 Main, the Meridian SL-1 Main sets a time limit
of one hour for CCBQ cdlls. If a cdlback from the Meridian SL-1
Node is not received within one hour, the Meridian SL-1 Main
cancels the CCBQ cdl automatically.

(b) Attendant Functions. Attendants a a Meridian SL-1 Main are
not offered CCBQ. Attendant barge-in on trunks involved in
CCBQ operations results in cancellation of the CCBQ call.

{c) AIOD and ANI. Automatic Identification of Outward Did (AIOD)
and Automatic Number Identification (ANI) facilities can be used
to complete CCBQ cdls from a Meridian SL-1 ESN Node. The
outgoing toll cdl is hilled to the access tie trunk rather than the
dation at the Meridian SL-1 ESN Main.
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COORDINATED 9.12 The Coordinated Call-Back Queuing Against Main (CCBQAM)
CALL-BACK QUEUING feature enables stations at Meridian SL-1 Nodes to be offered CBQ for
AGAINST MAIN network cals which are blocked a a Meridian SL-1 Main. When
facilities become avalable a the Meidian SL-1 Main, the cal
originator at the Meridian SL-1 Node is derted by a cdlback from the
Meridian SL-1 Main. CCBQAM otherwise functions identicdly to
CCBQ at the Meridian SL-1 node.
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10. CALL-BACK QUEUING TO CONVENTIONAL MAINS

10.01 The CBQCM feature enables cal originators a a Conventiona
Main to access the CBQ feature at a Meridian SL-1 ESN Node.

ELIGIBILITY 10.02 When a detion a a Conventiond Main originates a network call
through a Meridian SL-1 ESN Node, the NCOS assigned to_the
incoming trunk group is used to determine the CBQCM digibility. This
Q_C%S as wdl as the incoming trunk group, must be defined as CBQ

igible,

Note: If the cdl originales from an ETN switch, the TCM
transmitted to the Meridian SL-1 Node by the ETN switch, must
be compatible with the NCOS of tie a the serving Meridian SL-1<

ESN Node.
OFFER 10.03 The CBQCM offer to the cdl originator at a Conventional Main
congsts of an optiona recorded announcement followed by id

(interrupted) did tone. (The announcement and tones are provided from
the Meridian SL-1 ESN Node.) To accept the CBQCM offer, the call
originator dids the extenson number associated with the tele%ré)r_\e
being usad for the cal. When the lagt digit of the extenson number is
dided, a confirmation tone (three, 256-ms bursts of did tone) is sent
from the Meridian SL-1 ESN Node to the cdl originator. The cdl is
placed in the CBQ a the ESN Node when the cal originator goes on
hook.

10.04 The CB%_CM offer can be refused by going on-hook any time
before the last digit of the extenson number is dided, or by remaining
off-hook for longer than 30 s after receipt of the confirmation tone. If
the CBQCM is neither acceﬁted nor rejected within 30 s, the cdler is
given overflow tone (from the Meridian SL-1 ESN Node) and the call
IS disconnected.

CALLBACK 10.05 WInen an outgoing trunk becomes available a the Meridian SL-1
ESN Node, it is saized and dow outpulsing is started. The Meridian
SL-1 ESN Node then seizes a tie trunk (Note) to the Conventional
Main and outpulses the extenson number of the cdl originator. The
cdl origingtor must answer the cdlback before dow outpulsng is
Ccl)ergs%d eted, otherwise, the callback is cancelled and the outgoing trunk is
rel :

Note: If no tie trunks are currently available to the Conventiona
Main, the Meridian SL-1 Node releases the outgoing trunk. The
CBQCM cdl retains its podtion in the queue but is not offered
another outgoing trunk until a tie trunk to the Conventiona Main
becomes available.

10.06 When the cdll originator answers the CBQCM calback, answer
upervison must be trangmitted from the Conventiond Main to the
Meridian SL-1 ESN Node. Upon receipt of answer supervison from the
Conventional Main, the Meridian SL-1 ESN Node transmits a tone
(three, 256~ms burgs of did tone) to notify the cal originator tha the
cdl isaCBQCM cdlback, and completes the call.

Page 10-I
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10.07 If the call originator’s Station is busy when the callback is placed,
the Meridian SL-1 ESN Node places the call in a suspended state for 5
min. After 5 min, another calback is attempted if the outgoing trunk is
free. If the station which originated the cal is till busy, the Meridian
SL-1 ESN Node cancels the calback. If the cal originator does not
answer when the callback is placed. the CBQ is cancelled and a “no
answer” condition is pegged on NTRF studies.

10.08 No provison is made for CB(%CM cancdlation by a cal
originator a a Conventional Main. Once the CBQCM offer is accepted,
the cdl remans in the queue until the Meridian SL-1 ESN Node
initiates a callback.

10.09 Station users a Conventional Mains cannot activate Ring Again to
refuse expensve routes after the ERWT is given.

10.10 The Meridian SL-1 ESN Node seizes the same tie trunk group
that was used to initiate CBQCM for the CBQCM callback. Thus, these
trunk groups must be two-way (incoming/outgoing).

10.11 Conventiond Mains must provide answer supervison on tie trunks
connected to the Meridian SL-1 ESN Node. These switches must aso
permit transmisson or repetition of dation did pulses for CBQCM
operation. This feature cannot be used with systems that operate in
senderized mode. Oﬁeratlon may require adjusment of the interdigit
timeout on systems that employ smulated cut-through operation.

10.12 Multiple cdlback queues are dlowed per trunk %roup for the
Conventional Main by diding any digits (up to seven) on the
availability of Meridian SL-1 cdl regiders.

10.13 Conventional Mains must not alow CBQCM callback cadls to be
modified by cal transfer or cdl forward to an outside line. Such cdlf

meodciglcation can result in the tie trunk not being released at the end of
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11. NETWORK AUTHORIZATION CODES

BASIC
AUTHORIZATION
CODES

NETWORK
AUTHORIZATION
CODES

AUTHCODE
CONDITIONALLY

LAST

11.01 The Authorization Code feature enables sdected users to
temporarily override the access redrictions assgned to a dation or
trunk. A user can enter an authorization code (authcode) to access more
of the system facilities than would normaly be alowed to the particular
dation or trunk because of the assgned Network Class of Service
(NCOS), Class of Service (COS), and Trunk Group Access Redtriction
(TGAR) codes.

11.02 This fedture is useful when a user initiates a cal from someone
else's telephone set and requires access to more system facilities (e.g.,
access to long distance caling) than are alowed to that set. Entering a
valid authcode enables the user to access these additiond features. Once
avalid authcode is entered, the NCOS, COS. and TGAR associated with
the authcode, replace the NCOS, COS, and TGAR associated with the
telephone s, for the duration of the cal.

11.03 The Network Authorization Code feature provides the customer
with two package options:

1 Basic Authorization Codes (BAUT), for generd gpplications
1 Network Authorization Codes (NAUT), for network applications.

11.04 The BAUT package provides for up to 4096 authcodes of 1 to 14
digits. Users can enter an authcode after diding the Specia Service
Prefix (SSP) and the digit ‘¢, before diding any cdl, including a NARS
cal. With the BAUT package. an authcode can be entered when:

i originating a cdl from a loca dation or tie trunk
1 initigting a cal transfer or conference from a loca sation

1 originating a cdl via the Direct Inward System Access (DISA)
feature.

11.05 The Network Authorization Codes (NAUT) package provides for
up to 20,000 authcodes of 1 to 7 digits. The NAUT package incorporates

| the features of the BAUT package, adds a ‘conditionaly last” option
for entering an authcode after diding a NARS cdl, and dlows the
Meridian SL-1 attendant to enter an authcode.

11.06 With the NAUT package, users can be prompted ‘conditionally’
for an authcode after diding a NARS/BARS cdl. The prompt is by ant+
‘authcode request’ which conssts of 10 bursts of did tone, followed by
steady dia tone. (The authcode request can,_optionally, be preceded
with an appropriate recorded announcement.) The user is prompted for
an authcode entry only if:

1 an authcode was not previoudy entered
e the FRL associated with the user's NCOS is less than the service™?

change assgned minimum FRL of the route lig that NARS/BARS
would use for the cal. o

Page 11-1
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11.07 Usars a a Meridian SL-1 ESN Main or Conventiond Main,
connected via tie trunks to a Meridian SL-1 ESN Node, can (optionzcalelﬁ()
be prompted for an authcode entry after dialing a NARS/BARS cdl.
The user is prompted for an authcode entry only if:

¢ no authcode was previoudy entered

e the FRL associated with the NCOS of the incoming (or two-way) tie
trunk is less than the minimum FRL of the route list that
NARS/BARS would use for the cdl

e the route is defined in the Route Data Block (RDB), overlay program
16, to prompt for an authcode entry on incoming NARS cdlls.

11.08 Users access n? aMeridian SL-1 ESN Node via the DISA festure
to make a NARS cdl are prompted for an authcode entry if:

® no authcode was previoudy entered

i the FRL of the NCOS assigned to the DISA Termina Number (TN)
is less than the minimum FRL of the route lig thaa NARSBARS
would use for the cal.

11.09 Normaly, because a Meridian SL-1 attendant is not restricted
from accessng any system resource, there is no need for the attendant
to have an authcode. The Network Authorization Code package enables
the Meridian SL-1 attendant to enter an authcode for other calers: i.e,
the attendant can enter an authcode (after dialing the SSP and the digit
0’ and complete a long distance call for aloca station user whose COS
is toll denied (TLD). If the CDR of authcodes is defined for the
customer, the loca station user's authcode digits appear in the CDR
record for billing purposes.

11.10 Meridian SL-1 attendants are normally assiPn_ed an NCOS having a
high FRL so that they can make any type of cal, including NARS cdls.
An attendant can. however, be prompted for an authcode entry, if the
FRL required to access a route list for a NARS/BARS cdl is greater
than the FRL of the attendant’s NCOS.

11.11 The Meridian SL-1 software validates an inputted authcode on the
basis of the number of digits dided and the dided di%ts themsalves. If
the inputted authcode contans morelless digits than the defined
authcode length (Authcode Daa Block = AUB, overlay 88), the
authcode is deemed invdid. Similarly, if the dided authcode digits are
not defined in the Authcode Table (AUT, overlay 88), the authcode is
deemed invalid. When an invaid authcode is encountered, no response
is given to the user until the Meridian SL-1 End-of-Diding (EOD)
timer expires. (This increases the security of authcodes by making it
difficult for an unauthorized user to determine the length of a vdid
authcode.) When the EOD timer expires, overflow tone is given for 15 s
and the cal is force disconnected.
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11.12 With the NAUT and BAUT packages, a‘classcode’ Structure is used
as pat of authcode adminidtration. A classcode is a definition of a
combination of COS, TGAR, and NCOS codes. There can be up to 116
(O-115) classcodes defined through the Authcode Data Block (AUB,
overlay 88), each having a different combination of COS, TGAR, and
NCOS codes. Each authcode is associated with a classcode. Authcodes
which have the same combination of COS, TGAR, and NCOS codes are
assigned the same classcode.

1.13 With the NAUT package, authcodes can be defined individudly by
the customer, or generated automatically by the Meridian SL-1. When
defining or generating new authcodes, a classcode with which the new
authcodes are to be associated is specified. The new authcode will then
be automatically assigned the COS, TGAR, and NCOS codes associated
with the specified classcode.

11.14 When an authcode is to be removed from use, a facility exidis to
prevent that authcode from being reused (i.e, the authcode will not be
acoepted s vaid mEut when individudly defining authcodes). This is
accomplished through an ‘exemptcode’. When an authcode is removed
from use, an ‘exemptcode is assgned to the authcode in place of the
classcode. The exemptcode is the month (e.g., JAN, FEB, etc.,) taken
from the Meridian SL-1 system clock. If an exemptcode is not
rqueﬂed, the removed authcode is returned to the pool of unused
authcodes, and can be reused at any time.

11.15 The Route List Block (RLB) program (overlay 86) is used to define
a minimum FRL for each route lig. This minimum FRL (range O-7) is
used to determine whether or not to prompt for an authcode entpl after
acdl. If a minimum FRL is not fied, the actud minimum FRL in
the initid route st is used. Similarly, the Route Data Block (RDB)
program (overlay 16) is used to define whether or not to prompt for an
authcode entry on cadls on incoming or two-way tie trunk groups.

11.16 Authcode after SSP (500/2500/Meridian SL-1 Sets). To enter
?glaﬂhcode after the Specid Service Prefix (SSP), the caler proceeds as
ows

(1) If there is no call in progress, go off-hook or press a DN key. If
there is a cdll in progress, switchhook flash (500/2500 set) or press
the call transfer or conference key (Meridian SL-1 set) to obtain
specia did tone.

(2) Did the authcode access number (SSP and the digit ‘6’). Did tone
is removed after the SSP digit is dialed.

(3) Did the authcode digits. A second dia tone is heard if the
authcode is valid. If the authcode is invalid, no response is given
until the EOD timer expires, then overflow tone is given for 15 s
and the call is force disconnected.

(4) When the second did tone is heard, did the cdl in the norma
manner. If cdl trander/conference is in & fect, complete the
transfer/conference as normal.

11.17 Authcode After SSP (Meridian SL-1 Attendant). TO enter an
authcode after SSP, the attendant proceeds as follows:

Page 11-3
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(19 If there is a cdl on the source |(_)OP, proceed to &29. If there is no
cal on the source loop, press an idle loop (LPK) key.

(2) Did the authcode access number (SSP and the digit ‘6’), followed
by the authcode.

(39 Dial as usual after recei\(/:loré? dial tone denoting a valid
authorization code. (If the e is invdid, oveflow tone is
returned immediately.9

11.18 Authcode Conditionally Last. The following procedure is used

to enter an authcode conditiondly last from a 500/2500/ Meridian SL-1

set or attendant console (NAUT package only):

(19 Did acdl.

(2) Receaive an ‘authcode request’ (optional recorded announcement
followed bﬁ 10 bursts of did tone, followed by steady did tone),
indicating that an authcode entry is required.

(39 Did the authcode. Did tone is removed after the firgt digit is
dided. If the authcode is vdid, the cdl is processed as a normal
cdl. If the authcode is invalid, overflow tone is returned when the
EOD timer expires.

11.19 Feature Key Operations.

(@ While a user is entering an authcode, the following festure keys
operate as intended. and do not af fect operation of the
authorization code festure:

I Make Set Busy
. Buzz
e VVolume Control.

(b) The operation of the following keys is ignored during authcode
operation:

i Conference

1 Override

1 Cal Forward and Call Transfer
e Cdl Pickup

i Charge Account

o Cdling Party Number

i Privacy Release

® Ring Agan

i Barge-In and Busy Verify
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I gpeed call

I Recdll

i Do Not Disturb
1 Digit Digplay.

(c) The following key operations abort the authcode operation, and
any digits entered for an authcode are ignored:

i Directory Number
* Paging

e Voice Cdl

i Not Ready

1 In-Cdlls

1 Cdl Waiting

1 Hold

I Release.

(d) If the caller initiates a switchhook flash while entering an
authcode, the results are unpredictable: the switchhook flash may
be ignored, or interpreted as the digit *1'.

(e) Authcodes after SSP can be stored as speed call or auto-dia
entries. When this is done, the stored number (entry) must contain
only the access code and authcode digits. All digits in the entry
aftéer the access code are interpreted as authcode digits. In the case
of authcode conditionally last, authcodes can be stored as auto-dial
entries, but not speed call entries. If necessary, the cdler can
continue to enter more authcode digits after operation of the
auto-dial or gpeed call key. However, for security reasons,
authcodes should not be stored as auto-dial or speed call entries.

11.20 Cdl Detail Recording. If the CDR recording of authcodes is
specified, then each time an authcode is entered, a record is generated
on the CDR device. The record is passed to CDR only if one of the

following occurs

1 the call becomes established (e.g., trunk is seized or local set answers)

1 the cdl cannot be completed (e.g., o trunks available)

1 the Ring Again fegture is gpplied to the cdl.

11.21 Authcode Input Via Tie Trunks. Authcodes can be entered via
access tie trunks. Incoming or two-way tie trunk groups a a switch

equipped with the Network Authorization Code feature can be defined
to prompt for an authcode entry.

Page 11-5
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11.22 Direct Inward System Access. If a caller makes a
NARS/BARS cdl in asociation with a vaid DISA cdl, the NCOS
asociated with the DISA DN is used for NARS/BARS route sdection.
If the FRL of this NCOS is too low to access the route lig that
NARSBARS has sdected for the cdll, the caler will be prompted for
an authcode entry, unless an authcode (i.e, Authcode after SSP) was
entered previoudy.

11.23 Barge-in/Busy Verify. |f barge-in or busy verify is used by the
Meridian SL-1 attendant to bresk into a connection where an authcode
is being entered. the authcode entry will be affected. If the authcode
entered Is invalid as a result, the user will be given overflow tone when
the EOD timer expires.

11.24 Centralized Attendant Service. The Centrd Attendant Service
(CAS) feature enables severd remote switches to share the attendant
services at one centrd location (553-2681-100). A CAS attendant can
enter an authcode, via a Release Link Trunk (RLT), before connecting
or tranderring cals to the connecting remote PBX. If the CAS
attendant enters a NARS number viaan RLT, the NCOS associated with
the NCOS of the attendant at_the remote PBX) is used in the NARS
route selection process. If the FRL of this NCOS is inadequate, the CAS
attendant may be prompted for an authcode entry.

11.25 Cdl Forwarding. The Meidian SL-1 cdl forwarding feature
provides two customer options. call forwarding-originating party’s COS
(CFO) or cdl forwarding-forwarding 'S COS (CFF). With the
NAUT package and the CFO option, a caler may be prompted for an
authcode entry after a call to a station which forwards the cdl to a
NARS number. With the CFF option, the user will not be prompted by
the locd switch for an authcode entry after such a call.

11.26 Network Class of Service. An NCOS is assigned to each station
and each incoming tie trunk at a Meridian SL-1 ESN Node. An
authcode entry modifies the user’'s NCOS for the duration of the call.
The FRL associated with the user’'s assigned NCOS is used to determine
if it is necessary to prompt for an authcode entry. After an authcode is
collected and validated, the NCOS associated with the authcode is used
for the duration of the cdl.

11.27 Network Alternate Route Selection. During NARSBARS
route selection, the FRL associated with the cal originator's NCOS is
compared with the FRL of the sdected route list. If the originator's
FRL is lower and no authcode was entered dpreviously, the system will
prompt for an authcode entr|\t/ A vdid authcode modifies the
originator's NCOS and hence, FRL. This new FRL is then used for
route selection.

11.28 Network Queuing. When an authcode is entered, the NCOS
associated with the authcode is used to determine Network Queuing
capabilities.

11.29 Coordinated Dialing Plan. Authcode after SSP can be used

before diding a CDP cal. If the NAUT package is equipped, the
‘conditionally last’ request for an authcode entry applies.
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LIMITATIONS 11.30 Users on PBX or Centrex systems connected via tie trunks to a
Meridian SL-1 ESN Node, can use the authcode conditiondly last
feature, provided that these systems tranamit or repeat al digits dided
by the users in response to the authcode request. This feature cannot be
used by certain systems that operate in senderized mode. Correct
operation may require adjusment of EOD timeout on systems that
employ smulated cut-through operation. End-to-end sgnding softwaret+
can be used to guarantee operation. -

11.31 In an ESN network consgting of multiple Meridian SL-1 switches
equipped with the Network Authcode IEac age, authcodes should be
g?quested only once on a given cdl. This requires careful engineering

e the tie trunk group option for authcode prompting
1 the FRL vaues assigned to route ligts.

11.32 Users a a Meridian SL-1 ESN Main or Conventiond Main,
arranged for the UDP via a dedicated trunk group to a Meridian SL-1
ESN Node, can use the authcode conditionally last feature at the ESN
Node in the same manner as those Stations located directly a the ESN
Node. However, these users cannot access the authcode after SSP
feature via the same trunk group.

Page 11-7
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12. COORDINATED DIALING PLAN

STEERING CODES

12.01 The CDP feature enables a customer having a number of loca
switches, to coordinate the dialing plan of the stations at these switches.
The CDP feature enables a station user to cdl any other gtation within
the CDP group of switches bIX diding a unique 3- to 7-digit number
assgned to the station. A CDP can be arranged to provide a centraized
public exchange network capability which channels access to and from
the public network through a sngle Meridian SL-1 switch within the
CDP group.

12.02 The CDP software provides the trandation and digit manipulation
capability that is necessary to implement the coordinated diaing plan.
Cdls dided within the CDP format can be terminated locally after digit
trandation and digit deletion or, dternatively, calls can be routed to a
remote switch in the CDP group following digit trandation, route
selection, and digit deletion and/or insertion. Fig. 12-1 illustrates how a
|coor.dl nated diding plan might be implemented a two customer
ocations.

12.03 Referring to Fig. 12-1, users a Location D can cal sations at
Location E by diding 43XXX or 52XXX. Similarly, users a Location E
can cal gations at Location D by diding 2XXXX or 3XXXX. If a user
a Location D dias 43XXX or 52XXX to reach a gtation at Loceation E,
Location D usesthe digits ‘43 or ‘52" asa DSC (Distant Steering Code)
to select the trunk group to Location E. Similarly, if a user at Location
E dias 2XXXX or 3XXXX to reach a station at Location D, Location E
uses the digit ‘2" or ‘3 as a DSC.

12.04 The same format is used for caling locd dations, eg., users a
Location E did 43XXX or 52XXX to reach loca stations at Location E.
In this case, the Meridian SL-1 interpretsthe digits ‘43 or ‘52 asaLSC
(Locd Steering Code) and deletes them from the diaed number in
order to terminate the cdl locally.

12.05 If the Meridian SL-1 switch at Location E is arranged to provide
centralized access to the public exch%ndge network, the digit ‘9" a
Location E is a TSC (Trunk Steering Code) for public exchange access.
At Location D, the digit ‘9" is a ‘trunk steering code which invokes digit
manipulation to insart the required digits to route the cdl, through
Location E, to the public exchange network. Smilarly, users a Location
D can cdl the attendant a Location E by smply diding ¢, if Location
D does not assign the digit € as the local attendant access code.

12.06 Steering codes can be composed of one, two, three or four digits.
At each switch in the CDP group, the steering codes must be distinct
(i.e., left-wise unique) from any assigned access codes. As Fig. 12-1
shows, <0 is reserved as the attendant access code; ‘1’ is reserved as the
Specid Service Prefix (SPRE); 7 is reserved as a Meridian SL-1 trunk
access code: ‘' is reserved as a NARS access code; and ‘9 isreserved as
the public exchange network access code. This means there are five
digits remaining that can be used as the leading digits of steering codes
(e, 2, %, 4, 5 and 4). The CDP feature supports up to 5000
steering  codes.

Page 12-1
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Customer SL-1

Customer SL-1

Location Location
D E
0 0
1 1
2XXXX . 43XXX
AXXXX < Tie Trunks o 5IXXX
7 7
8 8
9 9
0 = Attendant Access Code
1 = Special Service Prefix (SPRE)
7 = SL-1 Trunk Access Code
8 = NARS/BARS Access Code
9 = Public Exchange Network Access Code
Fig. 12-1

Example of a Coordinated

Dialing Plan

CONVENTIONAL
SWITCH ACCESS
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12.07 A CDP DN condgts of an internd DN prefixed with the
appropriate steering code. However, if the interna DN is unique at
each location, there does not need to be a local steering code. Typica
CDP configurations (with and without steering codes) are shown in Fig.
12=2

12.08 If a conventiond (CONV) switch (Meridian SL-1 or any other

pe without the CDP software) is integrated as part of a CDP group
Fig. 12-2), the steering codes defined at a CDP switch to access the
conventiona switch may be repeated or absorbed (i.e.,, deleted) by the
CDP switch. The steering codes are repeated if the conventional switch
is identified by more than one steering code: they are absorbed if dl
the dtation numbers a the conventiond switch begin with the same
steering  code.

12.09 Cdls to a CDP switch from the conventional switch are made by
diding the desired CDP DN (eg., station C at the CONV switch dials
67000 to reach station B at switch CDP2). The CONV switch uses the
digit ‘6" as a trunk access code for the tie trunk route to switch CDP2.
After tie trunk seizure, the CONV switch outpulses the remaining digits
(7000) to CDP2. At CDP2, the digit ‘6’ is inserted on the incoming tie
trunk from the CONV switch, and the cal is completed to Station B.

12.10 Locd cdls a the CONV switch are made by diding only the
internal DN (i.e., 3500), rather than the CDP DN (i.e, 53500), unless
the CONV switch can be arranged to absorb the digit “5’, or employs a
5-digit numbering plan.
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12.11 As shown in Fig. 12-Zﬁb), switch CDP2 is arranged to provide
centralized access to the public exchange network. For users at the
CQNV switch to access this capability, a separate tie trunk route must
be provided to switch CDP2. Thisis because switch CDP2 is arranged to
insert the digit ‘6" on the incoming tie trunk route from the CONV
switch used for CDP cdls. For public exchange network calls, the digit
‘@ must be inserted on the incoming tie trunk route from the CONV
switch. Similarly, if users at the CONV switch are to be alowed access
to the ESN capabilities (e.g., NARS) a switch CDP2, another tie trunk
route must be provided for this purpose.

12.12 Up to 32 route lists can be defined at a switch equipped with the
CDP fegture software. (If CDP is equipped a a Meridian SL-1 ESN
Node, 256 route lists can be defined.) A route ligt is used to define the
dternate route choices for CDP cdls to a particular destination. Route
choices in a route ligt are called route lig entries. There can be up to
three (O-2) route list entries associated with each route list. (If a switch
is equipped with the NARS software in addition to the CDP feature
software, NARS route lists, maximum 256, can be shared by both NARS
and CDP cdls)

Tie Trunks (CDP Calls) <+ 4

CDP2 Switch

(SL-1)
=’
CDP DN = 4000
internal DN = 4000

O B

CDP DN = 3000
Internal DN = 3000

a) CDP DN (without steering code)

@m® B CDP DN = 67000
@ Internal DN = 7000

Tie Trunks
(CDP, CO Calls) -« 29 , 9 —» COTrunks
CDP2 Switch co
(SL-1 Node) Tie Trunks (CDP Calls)
5 —»
6, 9 6
Tie Trunks (CO Access) €—9
CDES}%"““ 5 —» Tie Trunks (CDP Calls) <«—29 | CONV Switch
= B
CDP DN = 29900 CDP DN = 53500
internal DN = 900 internal DN = 3500
b) CDP DN (with steering code) DN = Directory Number

Fig. 12-2

Typical CDP Configurations

Page 12-3
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CDP DIGIT
MANIPULATION

CDP TIME-OF-DAY
SCHEDULES

QUEUING

M FEATURE
INTERACTIONS
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12.13 Route ligts are associated with each ‘distant steering code’ and
‘trunk steering code’ that can be diadled a a CDP switch. Each code is
defined to the CDP software, together with the route list number that
must be accessed for cal completion to the destination indicated by the
steering code. The entries in the specified route list are then searched
sequentidly for an available and eigible trunk route. Locad steering
codes are not associated with route ligts.

12.14 Route ligt entries can be associated with dig?it manipulation tables.
There can be 32 (O-31) digit manipulaion tables defined & a CDP
switch. If CDP is equipped a Meridian SL-1 ESN Node, 25;58&0-255)
tables can be defined. (Digit manipulation table O is u a an
indication that no digit manipulation is required.) Each digit
manipulation table (except 0) can be defined to delete a number (O to
1.5? of leading digits of a dided CDP number, and to insert up to 24
different leading digits, including the agterisk () to indicate a diding
pause, where required.

12.15 Two (O-1) TOD schedules can be defined at a CDP switch. (If
CDP is equipped at a Meridian SL-1 ESN Node, eight (O-7) TOD
schedules can be defined.) Each route list entry is associated with a
TOD schedule. When a route list entry is selected for a CDP cdl, the
CDP software compares the current time-of-day with the TOD
schedule assigned to the route ligt entry. If the current time-of-day is
within the interval defined by the TOD schedule, the route list entry is
used for the cdl; if the current time-of-day is not within the interva
defined by the TOD schedule or, if the TOD schedule is ‘turned OFF
(in software), the route lig entry is not digible for the cdl. TOD
schedules can be sdectively ‘turned ON' or ‘turned OFF by the
customer (through service change).

1246 Queuing againgt locad dations is provided by the standard
Meridian SL-1 Ring Again (RGA) feature. For calls directed to a
remote CDP switch, Ring Again can be applied if al loca outgoing
trunk routes to the remote CDP switch are busy or blocked. Ring Again
cannot be applied against busy or blocked stationg/trunks at the remote
CDP switch. Blocking tone is not provided until the full CDP number
(or trunk steering code) is diaed.

12.17 NARS/BARS. The CDP festure can be implemented at a switch
equipped with the NARS/BARS software feature. If such is the case,
the following condderations apply:

e dearing codes for CDP cdls must be digtinct from the assgned
NARS/BARS access codes

e CDP numbers can be integrated with the ESN UDP; eg., a four-digit
SBIFI)) numl;bgrr can be the same as the last four digits of a seven-digit
num

® NARS/BARS route lists, digit manipulation tables, and TOD
schedules can be shared by CDP cdls (lower CDP route lists must be
numbered O-31)

¢ users digible for the OHQ and CBQ features, can use them when
placing CDP cdls

i FCAS does not apply to CDP calls.
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12.18 AIOD and ANI. Cals made to the public exchange network when
the AIOD or AN1 festure is equipped will have ether the internal DN
recorded if the cdl originates a the CDP switch interfacing to the
public network, or the trunk access code if the cal originates at another
CDP switch.

12.19 Meridian SL-1 Attendant Features. If a user & a local CDP
switch cdls the loca attendant, the local user’s internal DN (not the
full CDP DN) is displayed. If a user & a CDP switch calls a Meridian
SL-1 atendant at another CDP switch, the trunk access code and
member number of the incoming trunk are displayed. The following
attendant features are supported at the loca CDP switch, but are not
supported between CDP switches:

| automatic timed recall
| barge-in, busy verify
® camp-on

| interpogition calling.

12.20 COS/TGAR Treatment. For CDP cdls, dl Class of Service
(COS) trestment remains the same as standard Meridian SL-1 treatment
with the exception of conditionaly toll-denied (CTD) and conditiondly
unrestricted (CUN) COS, which™ are treated as unrestricted (UNR).
Users with an FR2 class of service can make local CDP calls, but cannot
make CDP calls to distant switches. Trunk Group Access Redtrictions
(TGAR) are ignored for the purpose of routing CDP cdls.

12.21 Code Restriction. Meridian SL-1 code redtriction is aPpIied to
cdls made only from sations with a toll-denied (TLD) class of service.
Standard or flexible code redtriction can be applied, on a trunk route
basis, to public exchange network trunk cals.

12.22 Call Detail Recording. The locd interna DN (not the complete
CDP DN) is recorded in the normd CDR manner. The maximum
internd DN length remains & four digits. The full CDP DN is shown in
the dided number field.

12.23 Common Control Switching Arrangement. A CDP number
can be part of a CCSA diaing plan. Digit rption and manipulation
for CCSA calls is handled as usua by the Meridian SL-1 switch. A
CCSA cdl can terminate at a switch in a CDP group other than the
switch which hosts the CCSA network. This operation is transparent to
the originator of the CCSA call.

12.24 Direct Inward Dialing. Because a CDP DN can be up to seven
digits long, the cgpability of inserting up to sx leading digits on DID
trunksis provided.

12.25 End-to-End Signaling. End-to-End sgnding is dlowed for
CDP cdls.

12.26 Call Modification. Cdl modification (eg., cal trander, cal

forward, conference) is dlowed for CDP cdls When usng these
features, the user dids within the CDP format.

Page 12-5



PRACTICE

Page 12-6

309-3001-100

12.27 Hunting. Hunting across different switches in a CDP group is not
gjpporgﬁd. Standard Meridian SL-1 hunting can be applied to loca
DP calls.

12.28 Message Center. The message center capability is not supported
across CDP switches, however, it operates as normal localy.

12.29 Meridian SL-1 Digit Display.

I Outgoing CDP Cadl. The complete didled CDP DN is displayed at
the originating st

I Incoming CDP Call. The trunk access code and member number of
the incoming trunk route is displayed.

I Internal CDP Call. At the originating s, the complete dided CDP
DN is displayed. (If the cdl hunts or Is picked up by another station,
the inteena DN of the answering dation is displayed.) At the
terminating s, the interna DN of the originating set is displayed.
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13. NETWORK TRAFFIC MEASUREMENTS

13.01 The NTRF feature provides traffic measurement data related to
network performance and network traffic. The NTRF feature can be

uipped at Meridian SL-1 ESN Nodes and Meridian SL-1 ESN Mains.
Effective use of this data enables the network communications manager
to assess the effectiveness of the network. and to idmggy specific areas
of network operation where improvements are warranted.

13.02 The network traffic measurements accumulated a a Meridian
SE-1 switch equipped with the NARS (Meridian SL-1 ESN Node),
BARS (Meridian SL-1 ESN Main), or CDP feature encompass the
following areas of operation (in addition to regular Meridian SL-1
traffic measurements):

e Network Class of Service (NCOS)
¢ Routing
e Off-Hook Queuing (OHQ)
e Cdl-Back Queuing (CBQ)
¢ Coordinated Call-Back Queuing (CCBQ)
e Cdl-Back Queuing to Conventional Mains (CBQCM)
e [ncoming Trunk Groups.
ROUTING TRAFFIC 13.03 A route lig is a lig of outgoing dternate trunk routes to a
MEASUREMENTS gpecific location from a Meridian SL-1 switch. Trunk routes in a route
list are termed route list entries. The number of route lists/entries that
can be defined a8 a Meridian SL-1 switch depends on the facilitiest+

e_c%uipped a that switch. Table 13-A lists the parameters for thee
different feastures and feeture combinations.

Page 131
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Table 13-A

SUMMARY OF MERIDIAN SL-1 NETWORKING FEATURE PARAMETERS

PARAMETER FEATURES EQUIPPED AT SWITCH
BARS NARS CDP CDP WITH CDP WITH
BARS NARS
~» NCOS Groups 0-7 0-15 0-3 0-7 0-15
Facility Redriction
Levels 0-7 0-7 0-7 0-7 0-7
Digit Manipulation
Tables [-255 |-255 1-31 [-255 [-255
RouteLists 0-127 0-255 0-7 0-127 0-255
Route List Entries 0-7 0-7 0-2 0-7 0-7
FCAS Tables 1-127 |-255 - 1-127 [-255
= SDR Tables 0-255 0O-512 - 0-255 0-512
Steering  Codes 1-5000 [-5000 1-5000

Note 4: NCOS = Network Class of Service

FCAS = Free Cdlin
SDR = Supplement

Area Screening
Digit Redtriction.

Note 2: If the NARS and BARS festures are equipped in the same switch but for different
customers, the highest parameter values apply to that switch; eg., if one customer has
NARS and another customer has BARS, the NARS parameters apply to the BARS customer.

Note 3: If the New Flexible Code Redtriction (NFCR) feature (553-2001-105) is equipped
in conjunction with CDP, the number of available NCOS groupsis 8 (O-7).

Page 13-2

13.04 The routing traffic meassurements (TFN001) provide data related
to route list utilization. The measurements show how often a route list
was accessed, which entries in the lis were used, and whether the call
was successful in completing a sdection or connection. Routing traffic
measurements are available at Meridian SL-1 ESN Node and Meridian
SL-1 ESN Main switches.

13.05 The routing traffic measurements contain the following datistics
for each defined route lig.

(a) Route List Requests. This messurement identifies the totd
number of call attempts for which the called destination
trandations identified this route list to attempt call completion.

(b) Route List Requests served Without Delay. This measurement
reflects the total number of network calls which were routed
without encountering blocking or queuing.

(c) Expensive Route Acceptances. This messurement identifies the
number of cals which were alowed to complete over an expensive
trunk route after the Expensive Route Warning Tone (ERWT) was
given.
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(d) Route List Requests Standard Blocking. This measurement
identifies the number of call atempts which could not be served
because a route or queuing process was not available to a user. The
blocked call may have been routed to overflow tone, a recorded
announcement, or the attendant.

{¢) Route List Entry Usage Count. This measurement identifies the
number of cals which were routed successfully over a particular
Ir%tutgnt(entry) in a route lis. A count is maintained for each route
[ ry.

13.06 Traffic measurements for Off-Hook Queuing (OHQ) are
asociated with each route list and identify the utilizaetion of the OHQ
festure. The OHQ measurements are included with the routing traffic

measurements (TFN001), and contain the following Statistics (for esch
route list).

(8 Quantity of Calls Placed in OHQ. This measurement identifies
the number of calls which attempted to use a route in the route list
but, because facilities were not immediatdy available, the cal was
permitted to remain off-hook to wait for facilities.

(b) Average Time in OHQ. This measurement identifies the average
duration that calls remained in the OHQ until a route became
avallable. The vadue (expressed in units of 0.1 s) represents the
average time in the queue. Cdls which timed out in the queue
before a route was selected are aso included in the average.

(¢} Quantity of Calls Abandoned from OHQ. This measurement
identifies the number of cals which were placed in the OHQ but
were abandoned: i.e., the caler went on-hook before a route
became available or the time limit was reached.

13.07 Traffic measurements for CBQ are associated with each route list
and identify the utilization of the feature. The CBQ measurements are
included with the routing traffic measurements (TFN001), and contain
the following datistics (for each route list).

(8 Quantity of CBQ Calls. This measurement identifies the number
of cals which were offered CBQ and accepted the offer.

(b) Average Time in CBQ. This measurement identifies the average
duration (in units of 0.1 s) cdls remained in the CBQ. Cals which
were cancdled and cdls which were served are included in this

measurement.

(c) Quantity of CBQ Offerings. This measurement is a count of the
number of cdls which were offered CBQ, regardless if the offer
was accepted or not.

(d) Quantity of CBQ User Cancellations. ThiS measurement
identifies the number of calls which were removed from the CBQ
fon th()a cdl originator’'s request (i.e., cancdlation of the Ring Again
egture).

13.08 The routing traffic measurements are outputted for each route
list as shown in Table 13-B.
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Table 13-B

TFENOOI ROUTING FORMAT

System D)

Customer Number)

RLST

XXX

RT

OHQ

CBQ

TFNO0O1

aaaaa

Beeey

hhhh
kkkkk

where:

bbbbb ccece ddddd eeeee

fif:4.4:4'4 geeeg geees ggoog
PPPPP PPPPP PPPPP PPPPP
11111 \]\]\]\.U

1 mmmmm nnnnn

route list requests

route list requests served without delay
expensive route acceptances

route list requests standard blocking
not defined (al zeros)

not defined (al zeros)

route list entry usage count for each
entry in the route ligt

quantity of cals placed in OHQ
average time in OHQ (in units of 0.1 s)
quantity of cals aandoned from OHQ
quantity of CBQ cdls

average time in CBQ (in units of 0.1 s)
quantity of CBQ offerings

quantity of CBQ user cancdllations
quantity of cdls invalving SL1TD on
\évum%g ?ﬁgrge routing was performed

route lis number

fefff

28888
PPPPP
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13.09 Traffic measurements are collected for each defined NCQS group
(0~15) to indicate the grade of service, in terms of blocking and
gueuing delay, being provided by the system. If a grade of savice is
etermined by the communications manager to be inappropriate for
users in a particular NCOS group, then the communications manager
can ether reassign the users to another NCOS group, redefine the
characterigics of the exising NCOS group, or change the routing
arameters. NCOS measurements are available at Meridian SL-1 ESN
ode and Meridian SL-1 ESN Main switches.

13.10 The NCOS traffic measurements (TFNQQ2) contain the following
satistics for each defined NCOS group.

(a) Quantity of Calls Attempted. This measurement identifies the
total number of cal atempts generated by users in an NCQS

group.

(b) Routing Requests Served Without Delay. This measurement
identifies the number of cal atempts which were routed without
encountering blocking or queuing.

() ExFensive Route Acceptance. This is a count of the number of
calers who accepted an expensive route to complete a call.

(d) Network Call Standard Blocking. This measurement identifies
the number of call attempts which could not be completed because
aroute or (weuin process was not available to a user. The blocked
call may have been routed to overflow tone, a recorded
announcement, or the attendant.

(e} Quantity of Calls Refusing Expensive Routes. This
measurement  identifies the num of cdls which were given
ERWT and dected not to use the expensive route.

(f) Quantity of Calls Placed in OHQ. This messurement identifies
the number of calls that were placed in the OHQ.

(g) Average Time in OHQ. This messurement identifies the average
duration that cals remained in the OHQ until a route became
avalable. The vaue (in units of 0.1 s) represents the average time
that cdls were in the queue. Cdls which timed out in the queue
before a route was selected are aso included in the average.

(h) Quantity of CBQ Calls. This measurement identifies the number
of cals which were offered CBQ and accepted the offer.

(i) Average Time in CBQ. This messurement identifies the average
time that calls waited in the CBQ for a route to become available.
It includes cals which requested a cancellation, cals which were
sarved, and direct Ring Again againg trunks. The average time is
expressed in unitsof 0.1 s.

13.11 The network class of service measurements are outputted for each
defined NCOS group as shown in Table 13-C.
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Table 13-C

TFN002 NCOS = FORMAT

é&/stem D)

Customer Number)

NCOS

XXX
OH-
Q

CBQ

TFN002
aaaaa bbbbb ceeee ddddd eeeee frfff
88888 h h h hh
i 13133
where:
a= quantity of cdls attempted
b= routing requests served without delay
c= expensive route acceptances
0 = network call standard blocking
e-- not defined (all zeros)
f= quantity of cals refusng expensve
routes
g = quantity of cdls placed in OHQ
h= average time in OHQ (in units of 0.1 s)
i= quantity of CBQ cdls
j= average time in CBQ (in units of 0.1 s)
X = network class of service group.

INCOMING TRUNK
GROUP
MEASUREMENTS
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13.12 The Incoming Trunk Group (TFN003) measurements provide an

indication of the Incrementa traffic that was imposed on incoming

trunk groups by the network queuing features. Data are provided for

each incoming or two-way trunk group that is offered OHQ, CCBQ, or

ﬁ:BdQCM. These measurements are available at Meridian SL-1 ESN
odes.

13.13 For esch incominP (or two-way) trunk group, the following
measurements are accumulated:

(@ Quantity of Calls Placed in OHQ. This measurement identifies
the number of incoming trunk cdls that were placed in the OHQ
for possible connection to another trunk group.



INCOMING TRUNK
GROUP
MEASUREMENT
FORMAT
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(b) Average Time in OHQ. This measurement reflects the average

time (in units of 0.1 s) that cdls waited in the OHQ for a trunk to
become available. The average time includes those cdls that were
removed from the OHQ by cdler abandonment, or were removed
from the queue after expiration of the OHQ time limit.

(¢) Quantity of Incoming Calls Offered CCBQ or CBQCM. This

measurement identifies the number of incoming trunk cals that
were blocked at the Meridian SL-1 ESN Node, and the user was
given the option of aooegggg a Meridian SE-1 ESN Node initiated
cdlback when facilities me available. The measurement relates
to use of the CBQBfeature by users & a Meridian SL-1 ESN Main
(Coordinated Call-Back Queuing) or Conventional Main (Call-Back
Queuing to Conventiona Mains).

(d) Quantity of Calls Accepting CCBQ or CBQCM. This

measurement identifies the number of incoming trunk cals that
were blocked at the Meridian SL-1 ESN Node, were offered CBQ,
and accepted the offer. The count relates to CBQ acceptances by
users a a Meridian SL-1 ESN Main or Conventional Main.

(e) Average Time in CBQ. This measurement (expressed in units of

(f)

0.1 s) reflects the average time that users a a Meridian SL-1 ESN
Main or Conventionad Main remained in the CBQ (at the Meridian
SL-1 ESN Node) for afecility to become available.

Note 1: When a CCBQ callback is offered to a busy station a a
Meridian SL-1 ESN Main, the cdl is removed from the queue for
5 min. then reinserted in the queue. This process occurs only once.

The additiona queuing time Is added to the average time. The 5
min suspension time is not included in the average time, nor is it
reinsartion into the queue pegged as another CBQ call.

Note 2: When a CBQCM cdlback is offered to a dtation at a
Conventional Main that is busy or fals to answer the calback, the
cdl is removed from the queue and reinserted into the queue as
gpecified in Note 1.

Quantity of Calls Blocked in Callback. This messurement
identifies the number of CBQ cdlbacks (CCBQ or CBQCM)
initiated by the Meridian SL-1 ESN Node that could not be
completed because an outgoing trunk group (to the Meridian SL-1
ESN Main or Conventiona Main) was not available.

(g) callback Attempts No Answer and Cancellation. This

mesasurement identifies the number of callback attempts that were
not successful because the caler failed to answer the calback. CBQ
cdlbacks to a dation a a Meridian SL-1 ESN Main that has
previoudy cancelled CBQ are treated as calback attempts no
answer.

13.14 The incoming trunk group measurements (TFN003) are outputted
as shown in Table 13-D.
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Table 13-D

TFNOO3 INCOMING TRUNK GROUP = FORMAT

System D)
Customer Number)

TRKG

XXX
OH-

Q
CBQ

TFNOO3

daaaa

cccee

where:

a—_
b=

C -~ -

d =

e-_

f=

bbbbb
ddddd eeeee frfff 88888

quantity of cdls placed in OHQ
average time in OHQ (in units of 0.1 s)

quantity of incoming cals offered CBQ
(CCBQ or CBQCM)

quantity of cals accepting CBQ offer
(CCBQ or CBQCM)

average time in CBQ (in units of 0.1 s)

quantity of blocked CBQ cdlbacks
(CCBQ or CBQCM)

quantity of calback attempts not
answered or cancelled

incoming trunk group number (O-127)

OHQ THRESHOLD
VIOLATION
MEASUREMENT
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13.15 The OHQ overflow threshold measurement (TFN101) provides an
indication that more than the expected number of users are timing out
in the OHQ. This means that OHQ is offered and accepted, but a trunk
does not become available before the service-changesble OHQ time
limit expires. This could result from trunks being out of service, an
incorrectly defined OHQ time limit, or temporary traffic overload.

13.16 The output format for this threshold messurement is shown in

Table 13-E.
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OHQ THRESHOLD VIOLATION MEASUREMENT

(System ID)
(Customer

Number)
OHQT

where:

adoag ==

bbbbb =

TFN101

aaaaa bbbbh

the number of OHQ calls
which timed out (overflowedl
in the OHQ before an available
trunk was found.

the threshold. This value (expressed

in units of 0.1 cent? represents the total
number of OHQ overflows,

divided by the totad number

of OHQ offers plus the OHQ overflows.

TRUNK GROUP
OVERFLOW
THRESHOLD

TRAFFIC
MEASUREMENT
OPTIONS

13.17 The exiging Meridian SL-1 Percent All Trunk Busy Threshold
(TFC104) is changed to Percent Trunk Group Overflow Threshold. This
percentage value represents the number of overflows, divided by the
number of successful cals plus overflows.

13.18 The output format for this threshold is as follows.

(System ID) TFC104

(Customer Number)

(Trunk Group)

a3aaa bbbbb

where:

aaasa = is the dl trunks busy (overflow) peg count

bbbbb = the threshold. This vaue (expressed in units of 0.1 percent)

represents the al trunks busy peg count, divided by the tota number of
successful cdls plus dl trunks busy overflows.

13.19 New traffic measurement options are introduced with the NTRF
feature. These options are set and/or queried through use of the Traffic

Control program (overlay 02) in the norma manner (553-2001-450).
The options are;

al - to generate Routing Measurements (TFN001)
e 2 - to generate NCOS Measurements (TFN002)

Page 13-9
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| 3 to generate Incoming Trunk Group Measurements (TFN003).

Page 13-10
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1. GENERAL
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1.01 The sL-1* Electronic Switched Network (ESN)
is a private communications network intended for
use by large business customers with distributed
operating locations. (ESN 1S described in
309-3601-100.)

x SL-1 is a trademarck of Northern Telecom Limited

1.02 This practice describes the signaling gquide-
lines and considerations that are applicable to
SL-1 ESN networks, Information presented here can
be used to determine the compatibility of a switch
that is.to be incorporated as part of an SL-1ESK
network. A companion practice, 309-3001-181,
should be used in conjunction with this practice
to determine transmission requirements.

Page I-I
1 Page
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2. BACKGROUND INFORMATION

- W mis b W M A D WS W SR W WS S T WD

PBX Networks

PBX Designations

2.01pBx networks have three basic elements: tele-
phones, PBX switch, and transmission facilities,
Each telephone is connected to a PEX switch which
establishes connections between the telephones.
Connections hetween telephones on different
switches in a PBX network are established over a
transmission facility (i.e., trunk) between the
pair of switches, or over a tandem connection of
transmission facilities and intermediate switches,

2,02 A user establishes a call ta another tele-
phone by dialing a string of digits which direct
the connection to that telephone. In Tandem Tie
Trunk Networks (TTIN), the dialed digits steer the
connection through the network. A string of suc-
cessive access codes cause facilities to connect
in tandem until the switch which has the destina-
tion telephone is reached. Each time a switch
connects a new facility in tandem, it passively
passes digits to the connected facility,

203 In an SL-1 ESN network, the SL-1 ESN node
switches collect all digits of the called number,
and pass the full called number between switches,
The called number is dialed in a Uniform Dialing
Plan (UDP) format, Users at switches connected to
SL-1 ESN nodes may have to dial in a T TTTN format
to reach the node before dialing the called number
in UDP format, Similarly, the sL-1 ESN node nay
control routing to connected switches by transmit-
ting a sequence o0f access codes, followed by the
called number.

2.04 Switches are also provided with trunks to the
public network. Calls to telephones in the public
network (and to other switchesg) can be placed via
these trunks. However, trunks between switches
(tie trunks) are normally provided because the
calling can be done at lower cost.

2.05PBX switches in a network configuration have
designations that depend on the network function,
Designations used.include node, main, satellite,
and-CCSA tandem.

2.06 Node Switch, NodeiS the designation in an
ESN network for an sL=1switch with the ESN Net-
work Alternate Route Selection (NABSf oftware
package. The sSL-1 ESN node has the ful capab|||
ties for selecting trunk routes, while ther
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non-node switches ~ have only limited route
selection capabilities,

2.07 Main Switch. A Main Switch is a suitch which
has an outgoing trunk route to only one node. This
route may be both incoming an cutgoing, but
routes to other nodes must be incoming only to the
Main PBX, since the Main PBX cannot select betveen
nodes for the routing of netuork calls. A Plain
pgx may have 'CO, Fx, and WATS trunks, as well as
tie trunks to other switches.

2.08 A psx which has outgoing trunk routes to more
than one node, but does not meet tke requirements
to be <classed as a node, is also classed as a
main, The outgoing routes may be assigned differ-
ent access codes, Ieaviné; houte selection to the
user, or may be selected by an automatic route
selection capability.

2.09 Tributary Switch, A tributary suitch is a
PBX which a§1a frunk route to a Main PBX, but not
to a node. A tributary PBX may have CO, PX, and
WATS trunks, as well as tie trunks to other
switches.

2,10 Satellita  Switch., The only difference
between a satellite and tributary PBX snitch is
that the satellite switch has neither incoming
Central Office (C.0.) trunks nor a-ttendant
service. For the purpose of this practice satel-
lite and tributary pBX Switches are treated the

Same.

2.11 QCSA Tandew Switeh.. A Common Control Switch-
ing Arrangement (CCSA) tandem svitch is the major
switching vehicle in a CCSA netvork. The tandem
suitch performs trunk-to-trunk switching only, Its
function is similar to that of an SL=1ESN node,
the difference being that an SL-1  ESN node can
support telephones In addition to trunk-to-trunk
switching. switches with tie trunks to the tandem
switch are called Main switches., The CCSA netvork
supports a dialing plan similar to the ESN Uniform
Dialing Plan.

2.12 In the context of ESN, the CCSA tandem svitch
Is the interface point betueen the ESN netvork and
a CCSA netvork. The tuo networks can be arranged
to function as a single integrated network.
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2.13 Supervision is a binary signal associated
with each direction of transmission on a +trunk
facility, Its states are called on-hook and
off-hook, analogous to conditions of a telephone
set on-hook (hung up) or off-hook fin use), Each
of the switches connected to a trunk sends a
supervision signal to, and receives a supervision
signal from the connected switch. Thus, the trunk
has four supervision states, The trunk is idle
when both directions are on-hook, Off-hook is
sent when a call is initiated on an idle trunk,
This action is called ®"seizing® the trunk. The
distant switch receives the off-hook signal, and
prepares to receive digits, Transient off-hook
conditions retarned from the destination suitch
may occur during call set wup, but a steady
offY-hook Is not transmitted until the called sta-
tion answers. This off-hook signal is called
answer Ssupervision. The supervision changes to
on-hook when the called station hangs up or is
disconnected.

2.14 When a switch serves as an intermediate {(taa-
dem) connection between trunks, it normally sends
the supervision signal it receives from each
incoming trunk to the connected outgoing trunk.
It also monitors for a disconnect signal so as to
idle the trunks and be ready for new calls,

2. 15 In some cases, no provision is made to return
an answer supervision signal from the destination
when the called station answers, Under this condi-
tion, an off-hook signal may be returned from an

intermediate  switch, This off-hook signal is
called substitute answer saupervisicm. It is pro-
vided to remove transmission impairments

associated with the on-hook condition on some
trunk facilities, and to distinguish a call which
has been blocked from one which may have reached a
destination party.

2.16 A typical case where a called station answer
indication is not returned, iS a connection ria a
public network trunk, Even if provision can be
made to provide an indication of answer, It nor-
mally ism*t, The PBX switch Wwhich connects the
call to the public network trunk should be
arranged to provide an off-hook signal to the
incoming trunk, on completion of digit sending to
the public network trunk.

Fage 2-3
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2,17 1n an EsS¥ network, digits of the called num-
ber are transmitted between pairs of switches in
one of two modes: Dial Pulse (DP) or Dual Tone
Multifrequency (DTHF).

2.18 Dial pulse is the older technology. Each dig-
it is represented by a string of pulses. The digit
zero is represented by ten pulses. Each other dig-
it is represented by the corresponding number of
pulses. The pulses are transmitted as inter-
ruptions of direct current,.

2.19 DTMF is a more modern technology, Digits are
transmitted over the speech path via a tone code,
Transmission of digits takes place at a higher
frate -)than dial pulse (typically two to ten times
as-ter) .

2.2'3 Modern PBX switches are compatible with
either mode. Older equipment s only compatible
withdia.l pulse. ESN ‘uses DTMF wherever practical,
to take advantage of its higher transmission
speed. However, dial pulse is sometimes required.
Furthermore, there are some transmission impair-
ments associated with DTMF. These impairments are
normally only important uhen equipment for receiv-
ing pTMF digits is still connected after
conversation begins to take place. The impairments
are removed when the receiving equipment is dis-
connected.

2.21 A PBX switch can operate in one of two modes
when routing a call over a tie trunk: cut-through
mode or senderized mode,

2.22 Cut-Througb _Operation. ¥ith cut-through
operation, a trunk Is accessed immediately follow-
ing an access code, Subsequent digits are for-
warded to the trunk as dialed. The station user
monitors call progress tones  from connected
switches. The user may berequired to pause in
dialing to monitor for dial tone, or may be
required to abandon prior to completing dialing
due to blocking tone.

2.23 Pure cut-through operation provides the
greatest  flexibility for providing compatible
operation for calls originated at manand tribu-
tary switches. The number of digits transmitted to'
the node can be flexible. (The node can prompt for
additional digits when required for the authori-
zation code feature.)
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2.24 Senderized operation., ®ith senderized opera-
tion, a1l digits of 1ine called npumber are col-
lected before an outgoing trunk is accessed. The
trunk is accessed, and digits are transmitted to

set up the call, The transmitted digits need not
be the same as those dialed (i.e., as a result of
NARS digit manipulation). The user does npot

receive call progress tones until all digits have
been transmitted, No tones are provided during
dialing other than a locally generated aial tone
following the trunk access code.

2.25 Senderized operation limits flexibility. The
main PBX must be programmed to determine how wmany
digits to collect before forwarding those digits
to the node. Usually, no more than 12 digits may
he collected and forwarded,

2.25 DIMF to DP Conversion A variation on
cut-through operation is to provide DTMF to dial
pulse conversion. The user dials DIMP digits, but
dial pulses are transmitted to the trunk. The
converter may block transmission in the caller to
called party direction, or may introduce loss in
the reverse direction, while waiting for digits,
The converter mustdetach to remove these trans-
mission impairments. Since the last digit can not
bhe easily detected, timing is often used to deter-
mine end of dialing. ®hen the switch has completed
outpulsing, it waits a specified time for addi-
tional digits. IXI£no digits are received in that
interval, conversion is disabled. The timing may
not properly distinguish a pause in dialing from a
last digit, prematurely cancelling the ‘forwarding
of digits. Extending the timing causesthe trans-
mission impairments to exist during conversation
if the called party answers quickly.

2.27 The sL-1  ESN nodes combine cut-through and
senderized modes of operation. The switch collects
the access code and enough digits to select a
trunk. During this interval, the operation is very
close to a register sender mode. The trunk is
accessed and a string of digits outpulsed (not
necessarily the same as those dialed), Subsequent
digits are forwarded to the trunk as dialed, in a
receive and resend mode, which is <closer to
cut-through operation.

Page 2-5
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2.28 After a tie trunk is seized,digits of the
called number will normally be transmitted. (The
only exception is a manual trunk, which rings a
designated station when seized.) However, most
terminating equipment requires a variable time
interval to prepare for reception of digits. This
time interval often depends on the switch®s
call-processing load. Therefore, a fixed delay
before sending digits would be unreliable. There
are four commonly used ways of handling start dial
control:

o Immediate Start, Applies in those cases
where a short fixed delay is required for the
sWitch to prepare to receive digits

e Delay.for.dial tone. A dial tone is pro-
vided when the switch is ready to receive dig-
its.

o  Wipk statt., A momentary off-hook signal
is sent when the terminating equipment is
ready to receive digits.

! Delaydial, An off-hook signal is sent to
signify that the switch is not ready to
receive digits. An on-hook signal is sent when
the switch is ready to receive digits.

2.29 The delay for dial tone is used when a user
controls digit sending, as in a TTTN. Wink start
and delay dial are used in registerized digit
sending. Normally, only one start dial control is
used. However, dial tone may be combined with any
of the other three on some switches.

2.30 The SL-1 switches in an ESN network are able
to work with any of the start dial signals,
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3.CALL seTop SEQUENCES IN ESN

Calls to

the Node

3.01Following s a descrip-tion of the various
call setup sequences that can occur between con-
ventional PBX equipment and an SL-1 ESN node, with
emphasis om signaling compatibility. Calls are
described (1) to the node, () between ncdes and
(3 from the node, Several cases are included,
reflecting variations such as the type of machine
involved (cut-through or senderized) and whether
0r not tandeming is involved.

302 The SE-1 PBX without ESN main or ESN node
software is treated as a cut-through PBX in the
following discussion. The sSL-1PBX with ESN rain
software is not addressed.

3.33 case 1. This case pertains to a call to the
sL-1 ESN node from a station at a cut-through main
switch.

(1) The user at the main PBX goes off-hook,
receives dial tone from the main pBx, then
dials the network access code.

2 The main PBX seizes a tie trunk to the SE-1
ESN node, and provides audio transmission to0
the caller. This permits subsequent
call-progress tones from the node to be heard
by the caller.

(3) The node returns dial tone to the caller when
it is ready to receive digits.

() The user dials the desired number and, if
required, the authorization code, The digits
are transmitted to the node as dialed, (The
node provides an Authorization Code Bequest
Tone only if the authorization codei s
required. I'f not, the routing takes lace
immediately following the last digit of the
called number.)

(5) The node proceeds to set up the call.

3.04 case 2. This describes a call from a
cut-through  non-senderized tributary PBX to the
SL-1 ESN node via a cut-through non-senderized
main  PBX. (Wherever practical, a direct trunk
group to the SL-1 ESN node should he provided to
avoid using the main PBX as a tandem switch.)
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(1) The user at the tributary PBX goes off-hook,
receives dial tone from the tributary PBX,
and diafs a tie trunk access code to access
the main PBX.

(2) The tributary PBX seizes a tie trunk to the
main PBX, and provides audio transmission so
that tones from the main pBX cambe heard by
the user, and dialed digits from the uset can
Fass to the main PBX. The main PBX is normal-
y arranged to provide dial tone to incoming
tie trunks.

(3)y Upon receiving dial tone from the mainPBX,
the user then dials the EsN network access
code and desired number. The call setup pro-
ceeds as in Case 1 except that the |user?®s
dialed digits and the tones from the node
pass through both cut-through switches.

3.05 Case 3. This describes calls from stations

at a senderized main PBX to an SL-1 ESN node,

(1) The user goes off-hook, receives dial tone,
dials the ESN access code, receives second
dial tone from the main pBxX, and then dials
the desired number.

(2) The seaderized main PBX does not seize a tie
trunk to the node after receiving the access
code, Instead it collects the digits of the
called numbher, andthen seizes a tie trunk to
the node. The node does not provide ‘dial
tone.

(3) The seaderized main PpBX and the node are
mutually arranged to utilize either a
wink-start or delay-dial signal as a
start-dial signal to initiate outpulsing.

(4) when the main PBX receives the appropriate
start-dial signal, it outpulses the called
number to the node, and then connects the
user so that subsequent ringing signals,
etc., can be heard.

3.06 The SL-1 authorization code feature is not

rs}ugported in this case. The limitations which pro-
init

the authorization code feature are:

s The senderized main PBX has no provision
to provide the authcode reguest tone for
authorization code digits
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e T&e senderized main PBX does not have the
capability to register enough digits for the

authorization code and called number

| Porwarding of additional digits after the
senderized main PBX has outpulsed the called
number « the node is not practical,

3.07 Case 4. This applies to calls from a
cut-through tributary PBX to the SL-1 ESNnode via
a senderized main PBX. This case is similar to
calls from a senderized main PpBX. The user at a
cut-through tributary PBX dials a tie trunk access
code to reach the main PBX and receives dial tone
from the main PBX. From this point on, the call is
handled as though it originated at the senderized
main PBX,

3.08 Case 5, This applies to calls from a sender-
ized tributary PBX to the sL-1 ESN node via a
cut-through main  PBX., This is not permitted
because of signaling compatibility problems. The
tributary cannot provide the proper outpulsing
control for routing the call through the main to
the node, Direct trunks must be provided from the
tributary PBX to the node in this situation. (The
tributary then becomes a main PBX, by definition.)

3.09 Case 6, In this case, both the main PBX and
tributary  PBX are senderized. This is also not
permitted due to compatibility problems similar to
Case 5, Direct trunks must be provided to the node
from the tributary PBX. The tributary PBX thus
becomes a main PBX.

3.10 Call completions to stations on the mnode,
stations at other nodes, public netuork trunks
from the node and from connected nodes are handled
in the normal manner.

3.11 The node completes calls (via tie trunks to
the main) to the following destinations:

° stations at the main PBX

¢ Stations a-t a tributary PEX connected to
the main PBX

» off-network stations via public netuork
trunks terminating on the main

. off-network stations via public network
trunks terminating on the tributary

Page 3-3
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3.12 1nall cases, call routing to the main is
initiated by an off-hook signal sent to the tie
trunk, The basic sequences for call completion
are:

(a) To reach a station at the main PBX, outpulse
the station Directory Number (DN).

(b) To reach a station at the tributary PBX, out-
pulse an access code for a tie trunk to the
tributary, pause if necessary, and outpulse
the station DN.

(c) To reach a public network station via aCO
trunk terminating on the main, outpulse the
access code for the CO trunk, followed by the
public network number.

(d) To reach a public network station via the
tributary pBXx, the node outpulses am access
code for the main to tributary tie trunk,
followed by the access code to the CG trunk,
followed by the public network number.

3.13 Case 1. This case applies to a call from an
sL-1 ESN node to a station at either a cut-through
or a senderized main PBX.

(1) The node seizes a tie trunk to the main and
delays for the main to become ready to
receive digits.

(2) The node thesn outpulses the station DN digits
to the main PBX.

3.14 Case 2. This case involves a call from an
SL—-1 ESN node t0 a tributary PBX via a cut-through
main PBX. This is similar to Case 1 except the
initial digit(s) outpulsed by the node is an
access code for a tie trunk connecting the main
F%% to the tributary PBX. The procedure then is as
ollows:

(1) The node inserts a fixed pause (for a delay
for dial tone) after the access code, unless
both main and tributary are step-by-step
(SXS) switches.

(2) The node resumes outpulsing when the fixed
pause interval elapses or dial tone 1is
detected, as appropriate.



Calls To Other

Private

Networks

PEACTICE 309-3001-180

(3) The resumed outgpulsiang will bhe the DN of the
station at the tributary pBX.

315 Case 3. This case involves a call from an
SL-1 ESN  node to an off-net statioa via a
cut-through main pPBXx

(1) The access code outpulsed by the SL-1 ESN
node is for a CO trunk, instead of tie trunk
as in Case 2,

(2) A fixed pause or a delay for dial tone after
the access code is required, even when both
the main PBX and the CO are SXS machines,

(3) The resumed outpulsing consists of the public
network number rather than a PBX station num-
her,

316 Case 4, This case applies when the main PBX

is senderized and tandems a call from the SL-1 ESN
node to a tributary PBX or to a CO.

317 The beginning of the call Setup sequence when
the main PBX is seanderized iS the same as the pre-
vious cases. However, once the node has begun out-
pulsing, it outpulses all of the digits without
pausing. Outpulsing should be DTMF digits, if the
main PBX can receive DTMF digits, regardless of
the capability of the tributary PBX or CO, The
senderized main PBX collects the digits, trans-
lates and prefixes if applicable, and completes
the call to the next switch.

3.18 Tandem Tie Trudukn Metworl,, Calls to a TTTN
are engineered similarly to calls to a maim PBX
with tributaries. The maximum numberof switches
connected in tandem is five im a TITN. Thus, up to
three access codes may have to be outpulsed, with
pauses. To avoid the requirement for a large num-
ber of digits to be outpulsed, trunks to several
switches im the TTTN should be arranged so that no
wore than two trunks in tandem are required to
reach any station Set in the TITN.

3.19 Common Control Switching Arganpgement., A n
SL-1 ESN node with.tie trunks to a-CCSA switch is
arranged to outpulse 7digits to the ccsaswitch
to complete network calls to stations in that part
of the network. Optionally, the sL9 ESN nods may
outpulse 10 digits to complete off-network calls
via the CCSA switch as well.

Page 3-5
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3.20 An si-1 ESN node is able to function as a
TTTN switch for calls from a TTTN. The user ina
TTTN sequentially dials access codes to add trunks
in tandem.

3.21Calls from aTTTN do not require different
engineering than calls from a main PBX, Other than
an sL-1 route data block option to arrange the
incoming trunk for TTTN operation. TTTN operation
]!s currently supported by SL-1 and is not changed
0r ESN.

3.22 Calls from a CCSA switch can be arranged to
terminate on an SL-1 ESN node or any other switch
which is part of the SL-1 Coordinated Dialing Plan
(CbP). Current SL-1 CCSA trunk options can accom-
modate this, Tie trunks from a CCSA switch mast be
provided to all switches in the ESN network (in-
cluding those that are part of the GDP) to be
accessible from the CCSA switch. An unambiguous
numbering plan encompassing hoth the ESN network
and CCSA must be arranged, The sL-1 EBSN node
routes calls in the CCSA numbering planto the
CCSA switch.

3.23 When outpulsing to main PBX and to a TTTN,
the SL-1 ESNnodes are are occasionally required
to pause at various points in digit strings to
allow for trunk access and register attachment.
Failure t0 pause causes digits to be missed, calls
to be connected to wrong numbers or lost altogeth-
er.

3.24 The SL-1 ESN software can provide for pauses
following trunk access codes in the NARS trans-
lation tables. The general rule is‘that each trunk
access code outpulsed must be followed by a pause.
Ho wever,there are a number of situations where
the pause is not required.

3.25 1a determining whether the pause is required,
one must consider:

» what type of PBX has been reached in the
dialing
o uhat piece of equipmemt is being accessed.

3.26 The situations where pauses are not required
are:

the access code is for ¢

. onnecting a
step-by-step PBX to a step-by-step PBX
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e the access code is for connecting an SL-1
PBX to any other PBX, providing that subse-
quent pauses are not required

. the access code is 9 for a CO trunk via a
centrex PBX (but not to other CO trunks)

e the access code is for an automatic route
selection feature o5 any PRX.

3.27 A potential problem area is where a trunk
access code requiring a pause is made after the
call has been routed through one or more SL-1
switches. While the SL-1 ESN node need not pause
bhetween access codes for routing through the SL-1

switches, if it does not, a problem occurs at the
point where the pause is required. The SL-1
switches in the connection will insert the proper

delay after the access code before resending dig-
its, However, the time spacing between digits IS
not maintained. The trailing digits "catch wup"
with the leading digits. The time delay required
after an access code is eliminated. To avoid this
problem, the sL-1 ESN node should insert pauses

after each access code for this call routing.

Page 3-7
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1. GENERAL

1.01 The sL-1% Electronic switched Network (ESN)
iIs a private communications network intended for
use by large business customers with distributed
operating locations. (ESN | S described in
309-3001-100.)

1.02 This practice describes the major trans-
mission considerations that are takeninto account
when planning an ESN network. The ESN transmission
objective is to provide transmission gquality com-
parable to that for public network cﬁling. While
this objective can easily be met for on-network
calls, it is unreasonable to meet this objective
for tandem combinations of public and private net-
work trunks, since this produces a connec-tion with
inherently poorer performance. However, the sacri-
fice in performance should be small enough to be
tolerable or unnoticeable. Noticeably poorer per-
formance leads to an excessive number of calls
placed by manually initiated bypass routing
through the Direct Distance Dial {(DDD) network.

*S$1-1is a trademark of Northern Telecoam Limited
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2. TRABSHISSION CONSIDERATIONS

Loss

D AL S S R W S SR G NP D g D D WL S WD A VDR A G D D M S D D W D WE D G WA WD AT W W MR WD A M G WD W € -

2.01 All voice connections between station sets
require two directions of transmission for conver-

sation to take place, When the signal transm|tted
in one direction is reflected over the ther
directional path, the caller hears h|wher ova
voice with a s||ght delay. The effect is perceived
differently, de end|ng on the delay, as sidetone,
rain barrel ef or echo. Two-uire facilities
require care in matCMng impedances t0 prevent
reflections, Four-wire facilities do not generate
reflections themselves, but do not eliminate the
reflection problem in built-up connections, since
there will be, in most cases, 2-wire facilities to
the station sets.

2.02 The objection to echo increases with the echo
delay. The Via Net Loss (VNL) plan provides an
increasing loss depending on delay However, the
loss also reduces the received volume, Limits are
placed on the amount of loss used to suppress
echo, When these limits are exceeded, echo sup-
pressor devices are provided instead of loss,

2.03 The provision of good transmission requires
the following compromises:

e The need for sufficiently 1low (one-way)
loss in each direction to provide satisfac
torily high received volumes.

o Minimam contrast in received volumes on
different calls,

e« The need for sufficiently high roand-trip
losses to ensure adequate performance from the
standpoint of suppressing talker echo, noise,
and near-singing,

2.04 The following loss plan has been developed
for ESN.  The network is partitioned into
node-to-node connections, node-to-main connections
and main-to-satellite or tributary connectionss=
The plan requires that:

. node-to-node trunks have a maximum loss of
3.5 3B

® node-to-node tandem connections have a
maximum loss of 4.1 4B

Page 2-1
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Tandem Switching

Trunk Routing

Rules

Page 2-2

» node-to-main trunks have a maximum loss Of
2.5 dB.

2.05 These loss ob(jectives are met by installing
echo suppressors and reducing the loss to 0O 4B on
trunks when the objective loss is exceeded with
VNL alone,

2.76 Switchindletwork Tandem A  public
network tandem switch is usually collocated with
the carrier facilities that serve the switch. Tan-
dem connections can be made between trunks termi-
nating at this sui tch uithout significant
degradation of transmission performance.

2.07 PBX Network T-andem .Syitching. A PBX network
tandem switch is usually located on customer prem-
ises remote from the carrier facilities that serve
the PBX switch. These carrier facilities are gen-
erally locate& at a telco switching center and
connected to -the pax switch by local loop plant
(cable). If the telco switching center does not
have long-haul carrier facilities, short-haul car-
rier facilities are used to connect to another
telco switching center which has these facilities.
Thus, a tandem connection made at the PBX switch,
can introduce the distortion of two loop plant
connections and tuo carrier facility connections,
both avoided in the public network tandem con-
nections.

2.08 Trunk routing rules define the allowed con-
nections between node, main, tributary, and satel-
lite PBX switches. These routing rules are
summarized in Table 2-a.



Table 2-A
TRUNK FOUTING RULES
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i To i 1
l | |
| FRCH | NODE MAIN TRIBUTARY SATELLITE i
| NODE i Yes (Up fes No No i
t { to 4 links) Note 4) (Note 3) (Note 3) i
| i i
| MAIN i Yes (One Yes (One Yes (One |
i t Node Only) (No:: 1) Main Only) Main Only) |
i | |
{ TRIBUTARY{ No Yes (One No No i
i i (Note 3) Main Cnly) {Note 2) (Note 2) i
[ i |
{ SATELLITE| No Yes (One No No |
i i (Note 3) Main Only) {Note?2) {(Note 2) i
i i {
B ¥ |

Notes:

1. Permitted for non-tandem trunks if the connected

main PBX switches are part of
routes of

plan. Al

when ESN is instilled may be allowed to remain.
routes
network evolution,

ever,

2. Routes of
installed

SO,

these

this type
may be

this

a coordinated dialing
type already

in place

to support the dialing plan.

already in

allowed to remain.

These

should be eliminated.as the network evolves.

3. This

3.
not

route

is permitted by
or satellite switch

One-uay routes f rom
restricted,

)y upgrading
to main

nodes to main PBX

How-
should be eliminated as part of

place when ESN is
routes

tributary

switch capabilities,

swlitches are
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3. TRANSMISSION PLANNING

- -

Placement

of

Nodes

—— i
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3.61 The planning of electronic switched networks
can be partitioned into four major tasks:

(a) Assess the current equipment to identify
locations of nodes, and designate existing
equipment to rempain in place as main, satel-
lite and tributary PBX.

{(b)y Plan the tie trunk routes,
(c) Plan the network routing.
(d) Plan off-network call routing.

3.02 Network planning is both interactive and con-
tinuing, As each task is completed, previous tasks
should be repeated to optimize the networkdesign.

3.03 The first decision is the choice of locations
for node switches. (Im aost cases the network
planner is given little choice in this matter, One
or more obsolete switches may already be earmarked
for replacement, Other switches which might be
prime candidates for node capabilities are prohib-
ited from replacement.)

3.04 Wherever the network planner is given a
choice, the following transmission factors should
be considered:

(a) Best transmission is obtained if the node can
be located near a telco toll switching
center, to minimize the |00ﬁ plant and
short-haul facilities between the node and
long-hau.l facilities,

(b) The node should be near the middle of its
cluster of main PBX switches, so most
main-to-node facilities fall in the
short-haul category,

(c) |If earth satellite facilities are used exten-
sively, nodes should be located near the
earth station facilities.

3.050nce the nodes are designated, the remaining
PBX switches are designated as main, satelliteor
tributary switches, All switches which have direct
trunk groups to a node are main PBX switches.

Those Switches which access a node via a main PBX

Page 3-1
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Tie Trunk Routes

Network Call
ing

Page 3-2

Rout-~-

are satellite or tributary switches, depending on
whether 0r not they have incoming C.Ce trunks.

3.06 Each pair of nodes in the network represents
a potential tie trunk route. Traffic consider-
ations and tariffs determine how many routes are
ejuipped and hou many truaks are required for each
route. In general, the objectives of least cost
and best transmission both dictate that the number
of tandem trunks required to establish any con-
nection be kept to a minimum. Thus, direct trunk
routes should be established wherever practical.

3.7 Direct trunk routes represent a radical
departure from Tandem Tie Trunk  Netvorks (TTTN)
For TTTN, routing is usually organized into major
trunk route ®*highways", with "feeder" routes, This
structure is efficient when alternate routing 1S
not permitted, as for TTTN, but is not

efficient when alternate routing, as for BSN,is
supported. Thus, converting a large TTTN to an ESN
can have a large impact on permitted routings.

3.08 The direct and alternate routes to be used
for routing calls mustbe planned so that trans-
mission can be evaluated on each route and appro-
priate controls established on individual trunks
to meet objectives. Table 3-A qives the maximum
number of node-to-node routes which may occur in
networks of various sizes. The table establishes
the upper limits om the number ¢f routes, to
ensure that no potential route is overlooked.
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Table 3-A
ROUTE COUNT TABLE
(MAXIMUM NUMBER OF NODE-TO-NODE ROUTES)

W D S A SR G DA e e 4D P W D D A A P W NS D W A NP VIR WD Sl A AR TP WD D N N WD A W W D e G G WS NN M0 N G B A W A G WD e W AR e I D IS TS € AR D

)

¥ ¥ = = 1
1 NODES: | 2 TRUNKS { ) TRUNKS | 4 TRUNKS 1
| DIRECT ROUTES| IN TANDEMj IN TANDEM| IN TANDEM |
%‘ i [] 1 [] 1 "
oo 0 | 0 | 0 i 0 i
E | i [ ] {, {
\ 2 | 1 i 0 \ 0 { 0 {
| . ; ¢ 4 1
1 3 | 3 i 3 0 | 0 i
¢ + 1 1 | 4
4 | 6 | 12 i 12 | 0 i
t : ' : — /
15 | 10 i 30 60 60 q
Fl . ] | 4 |
T L | | ¥ L o g |
1 6 | 15 | 60 | 18C ] 360 i
% 1 | | | # l‘
i 7 1 21 1 105 { 420 i 1260 {
} [ ) ] ) ¥ %
i 8 | 28 [ 168 i 840 i 3360 i
T 9 1 36 | 252 i 1512 | 7560 i
% | '} j U [ 4
i1 10 | 45 ] 360 | 2520 | 15120 [
T 55 i 405 1 3963 1 27720 1
1L .|
T 12 1 66 i 660 ] 594D | 47520 i
} ] T ] ) %

Assumptions:

1, Each node has trunksto every other node,

2, All routes that do not include the same node more
than once arevalid, [In practice, the number of
valid routes is considerably less, since many of the
routes will not makesensein a real work
environment.)
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Transmission
trols

Table 3-B

Con-

3.09 Transmission controls are first established
for each direct trunk route: then tuo-trunk tandem
routes; then three-trunk tandem routes and so on.
For each route, an Echo Sumpressor S) control or
VNL valueis speC|f|ed L applies to land cir-
cuits less than 1800 mlles {2880 km]; longer land
circuits and a.l11 satellite circuits require echo
suppressor control,)

3.1 The required VNL valueis determined from the
round-trip delay, which depends primarily on the
type of facH|ty and distance. Table 3-B gives
apprOX|mate VNL wvalues for varying distances (air-
line miles) based on the type of facilities typi-
cally provided by a telco.(The actual distance
could be considerably greater since the actual
signal path is less direct. However, margin has
been added to accommodate average deviation from
direct routing,)

LOSSTABLE FOR LAND CIRCUITS

Page 3-4

| DISTANCE VNL |

f Miles (km) (agy i

1 0 = 100 (0 = 160)

{ 100 = 400 (160 = 640) 1.0

{ 400 = 700 (640 = 1123) 1.5

| 700 = 1000 (1120 = 1600) 2.0

] 1000 = 1300 (1600 = 2080) 2.9

{ 1300 - 1600 (2080 = 2560) 3.0

{ 1600 - 1800 (2560 = 2880) 3.5
Note: Land circuits longer

than 1800 miles (2880 km) and
all satellite circuits require
echo suppressor control



Table 3-C
TRANSMISSION CONTROL REQUIREMENTS FOR
TYO-TRUNK Tas¥peEs CONNECTIONS
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3.11 Tuo-Trunk Tandem Routes, Wherever two VNL
trunks are in tandem, their VNLI0SSes are summed.

[f the loss exceeds 4.1 4B, at least one of the
trunks should be equipped with echo suppressors if

the route is to be permitted. Normally, the higher

loss trunk s selected for echo suppression but

another consideration is the minimization of the
number of trunks which must be changed to echo
suppressor control. Thus, trunks which appear most
frequently in high-loss connections should also be
considered prime candidates. Table 3-C suamarizes
this requirement,

4 R g } ) L §
{ TRUNK 1] TRUNK 2| REQUIREMENT !
¢ 1 t+ {
| E.S. | E.S. | No Action 1
i t + 4
{ E.S. | VNL ] No Action {
¢ t f 4
} VKL { E.S. { No Action {
¥ T T . v
| VNL i VNL { If total loss is less than 4.1 4as,{
1 | no action, :

| i | otherwise, change 1 trunk to E.S. |
\ I | 0r prohibit t&is connection.

t i i 1

3.12 Three-Trunk Tandem. Boutes, For smaller net-

works, all three-trunk tandem routes should be
sorted and tested for proper controls. Por larger
metworks, the number of three-trunk tandem routes
actually permitted is small in comparison to the
number of possible routes. Therefore, the more
efficient approach is to sort out the permitted
routes and to consider only them.

3.13 For three-trunk tandem routes, echo suppres-
sor combinations must Dbe considered as well as
total loss. Whenever a VYNL tie trunk is connected
between two trunks with echo suppressors, that
trunk must beequipped with echo suppressors, to
egsu&e that intermediate echo suppressors are dis-
abled,
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3.14 Table 3-D summarizes the transmission contro
requirements for three-trunk tandem connections.
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Table 3-D
TRANSMISSION CONTROL BREQUIREMENTS
FOR THREE~TRUNK TANDEM CGNNECTIONS
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{TRUNK TRUNK TRUNK TOTAL LOSS il
1 1 2 3 |F LESS THAN 4.1 dB IF GREATER THAN 4.1 4B l
& i
E.S. E.S. E.S. No action required No action required
VNL E.S. E.S. No action required No action required
E.S. VNL E.S. Prohibit this connection (preferred) or
change trunk 2 to B.S.
E.S. E.S. VNL Noaction required Noaction required
VML E.S. VNL Noaction required Change trunk tor 3 to
E.S. Or prohibit this
connection
E.S. ViL VNL Noaction required Trunk 2 must be B.S. or
prohibit this connection
VNL VNL E.S. No action required Trunk 2 must bhe E.S. or
prohibit this connection
VNL VNL VNL No action reguired One or more pusthbe E.S.

or prohibit this con-
nection

Note: whem a trunk IS changed to echo suppressor (E.S.)con-
combinations in which it appears must be checked for
violations.

=, a.ll
routing

Page 3-7
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Off-Network Call 3.15 The transmission ﬁroperties of a
Routing to a large extent on

3-F) over which the call Is

of these properties, certain

allowed 0r some types of

routing. These are summarized
Table 3-E

PERMITTED OFF-NETWORK CALL ROUTINGS

call

off-netuork

in Table 3-E.

depend
pe of facilities (Table
transmitted. Because
destinations are dis-

cal

DESTINATICNS PERMIITED

1 T ¥ L] ¥ ' ¥ i
\ | I I | | | { OTHER {
| PROM| VIA | VIA | {C.0. | FEX | ¥ATS | COMMCH i
i | { {STATION|{TRUNK| TRUNK |TRUNK{CARRIER I
i | 1 1 i ) J '\ 3
[Node ; |  Yes | Yes ; Yes | Yes | Yes |
| | | | | \ | ] |
iTie |Node | | Yes | Yes | VYes | Yes | Yes
{Trunk|{ | | | \ | | |
| I | | | | | | |
iNode {(Main i 1 Yes | Yes | Yes I No I No |
| | (Note) | | i | ! I
| I | | | | | i |
{ Node {(Main {Tributary | Yes | No 1| No { No { No |
| { | or | | l | | |
i i {Satellite | | { | i |
i | | I i l | | |
{Main ITributaryl 1 Yes | Yes j Yes | No {§ VNo i
i | or I | { ) | } |
i §Satellitej i i i 1 i f

Note: Off-netuork calls to C.0.0r PEX trunks are allowed only

within local calling areas.
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3.16 Private Netuork Facilities. Private network
facilities can be ordered from the local telephone
company and other common carriers. (Although

facilities are ordered on a point-to-point basis,
the telco mustbe informed of the overall planned
network and will generally assist in the design
and selection of facilities.) The facilities
which may be ordered from the telephone company
are:

(a) 2-¥iren k s |
. TL 118/E (E&M Type | Sigmaling)
e TL 12M/E (E&6E Type Il Signaling).
(b) 4-Wire Trunks.

o TL 31u/E (Type I Signaling)
TL 32m7E (Type Pl Signaling).

3.17 Several qualities of conditioning beyond the
"hasic® line quality are available, including: CI,
c2, C3, c4,and pt, Condi tioning is the tolerance
on frequency response and delay distortion, Gener-
ally, the "pasic® line quality is adequate for
voice applications, The conditioning is usually
required for voiceband data applications.

3.18 Table 3-F summarizes the requirements for
ordering facilities,

i i i | SL-1
| FRCM] TO | FACILITY REQUIRED * CAEDS
TNode;Node |‘TL 31M/E Interface i QPC237
| | !. (4-Wire EE&EM Type. I) |

| | | \

| Node{ Mainm { TL 31M/E Interface | QPC237
i | | (4-wire EEM Type 1I) | QPCTL
{ i |

| Mainj Satellite! TL 1w/Fo0r 7TL 12M/E| QPCTL

| | | (2-wire E&M Type |) |

Page 3-9
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Page 3-19

3.19 when telco facilities are ordered, the FCC
registration ~ number must be provided, Different
interfaces must be ordered for non-registered
equipment. It iS acceptable to have registered and
non-registered equipment attached to the same
facility, as well as to have a tie trunk between
telco and customer-provided PBX equipment, Vhen
ordered from a telco, the facilities are furnished
vith vNL loss, or 0 4B loss if echo suppression is
provided. When customer-ovned facilities are used,
It is the customer's responsibility to insert the
VNL loss into the facility.

3.20 Public Network FEacilities. Public network
facilities must be ordered from the telephone com-
pany. (A summary of these facilities is givem in
Table 3-G.) The facilities must be identified as
connecting to customer-provided equipment and the
FCC registration number must be given. The facil-
ities ordered can include:

° PBX central office trunks

. PBX foreign exchange trunks, to specific
foreign exchanges

» PBX inward WATS trunks

. PBX outward PATS trunks

o Off-premise stations,
3.21 In addition, direct trunks to SPRINT and oth-
er common carrier systems aay be ordered from

these service suppliers. These services provide
indirect access to the public network.
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Table 3-G
PUBLIC NETWOBK FACILITY EEQUIREMENTS

- e w4 wen e D Ay S A T Sl e S T AN S A A G A T WD WS S A - - - A D D D S D S S S N SIS e A Sn-any i S G A A R A

i SERVICE REQUIRED i FACILITY REQUIRED i
| y ¥
Local calling area PBX -- C.0. trunk }
|

| Calling area local to a { PBX PEX trunk i
i distant exchange i {
i i i
| Wide calling area | Intra-state WATS outgoing PBX 1§
\ within same state | trunk i
| { !
{1 Calling area, all { Interstate WATS outgoing PBX 1§
i bordering states § trunk, Band 1t i
| ! o i
| Calling area within USA, | Interstate WATS outgoixig PBX 1
1 Canada, bordering states| trunk, Band 2 and higher i
| and beyond | 1
i i , i
1 Calling to major cities | Non-Bell services such as |
| in United States i SPRINT or sCI1 |
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4. TRANSMISSION PERFORMANCE

Voice Quality Per-
foreance
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4,01 The quality of a voice connection made over
tandemed trunks is a function of the composite
characteristics 0of the trunks. Each trunk added to
the connection degrades the overall transmission
performance, Thus, some limits nmust be placed on
the number of trunks permitted in tandem, as well
as which trunks may be connected.

4,02 To maintain adequate voice quality while at
the same time keeping the routing restrictions
from becoming unduly complex, ESN is partitioned
into two basic connection categories, each with
its own set of requirements. The comnection cate-
gories are:

® node~to—-node
. node-to-main, satellite or tributary.

4,03 Node-to-Rode Conngctions. The restrictions
on node-to-node connections are:

(a) No trunk has a loss exceeding 3.5 dB.

(b) No combipation of trunks used for a valid
connection has a loss exceeding 4.1 dB.

{c) Split echo suppressors are provided at each
end of each trunk equipped with echo suppres-
S0rS. Each echo suppressor is enabled or dis-
abled by the SL-1 switch at its end.

(1) Tandem connections of echo-suppressor con-
trolled trunks are permitted, provided the
intermediate echo suppressors are disabled.
The SL-1 switch disables the echo suppressors
it controls when a direct connection is pade

between tvo echo-suppressor controlled
trunks, thus meeting this requirement. Routes
with ‘one (or more) intermediate

non-echo-suppressor controlled trunks between
echo-suppressor controlled trunks are not
allowed because the intermediate echo sup-
pressor will not be disabled.

{e) Generally, no more than three tie trunks
should be connected 1in tandem, {Ap absolute
limit of four is impcsed betwveen
echo-suppressor controlled trunks.) SL-1
software is arranged to disable echo suppres-

page 4-1
4 pages


Brandon Hunt



telemanuals

PRACTICE 309-3001-181

Page 4-2

sors Wwhen it tandems a call from an
echo-suppressor controlled trunk to another
such trunk. It does not disable echo suppres-
sors on other connections.

4.04 Node-to-Main, -Satellite or .Tributary Con-

nections. Restrictions on these tie trunks ace:

{a) The node-to-main trunk is normally a land
circuit not exceeding 250 miles (400 km). |f
this objective cannot be met, the main PBX is
treated as a node for transmission planning,
and the transmission planning of the
node-to-main tie trunk is considered part of
node-to-node transmission planning.

(by The node-to-main tie trunk, if less than 250
miles, musthave a loss not exceeding 2.5 dB.

(c) Main-to-satellite and main-to-tributary
trunks musthave aloss not exceeding 2 dB.

Note: In some cases, the telco nay only he abhle
to provide non-VNL trunks which have a loss
exceeding these objectives. If the loss is sig-
nificantly higher than VNL, the sL-1 suitchable
pad must be in the t*pad-out* mode for con-
nection to these trunks.

4.05 ESN can route calls over private network
facilities to public network trunks, in order to
minimize toll charges. The public network has a
designed loss which does not take into account the
added loss of extending the call over private net-
vorkfacilities.

4.06 ESN, as any other private netuork, provides
inherently poorer performance on these connections
than if the call were routed directly to the pub-
lic network, The amount of degradation amust be
kept small enough that the connection is accepta-
ble to most wusers. This loss s restricted as
follows:

(a) Off-network long distance connections are
only tobe established from trunks terminat-
ing onnodes, Thus, the private network loss
added to the public netvork loss is limited
to:

e 4.1 4ap for calls originating atnode sta-
tions

.Ccom
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i 6.6 4B for calls originating at main sta-
tions.

(b) Off-aetuork local connections may exit at
node and main PBX. For nodes, the loss is as
in (a). For mains, the loss is limited to:

! 6.6d8 for calls originating at node sta-
tions

+ 9.1 aB for calls originating at main sta-
tions,

4,07 Voiceband data modems are used to transmit
data between EHvate network switches. General
guidelines on the expected performance of various
modem types for different ESN connections are pro-
vided here.

4.08 The guidelines are hased on documented trans-
mission performance of Bell System private lines
and actual measurements of SL-1 and several metro-
politan area private lines. The expected perform-
ance can be stated in statistical terms only to
reflect the wide performance range of actual cir-
cuits,

4.09 The probability of success in completing a

data call is based on an overall average of al
Bell System private lines, A particular line or
group of lines may be much worse ar much better

than the average, Therefore, the expected perfora-
ance stated here should be viewed as a general
indication only.

4,10 Tables u=-a and 4-B specify the expected per-
formance for ESN connections with 1, 2 and 3
trunks in tandem, The percentage of successful
calls is given for a given modem bit-rate. Table
4-A applies to modems with Automatic Adaptive
Equalizers, and no significant improvement is
expected with C2 or CI conditioned lines relative
to the basic quality private lines. Using D% con-
ditioned lines gquaranteed lower noise) can
improve performance as shown in the table. For
modems without automatic (i.e., fixed) equalizers,
significant improvement can result from using €1
or ¢2conditioning over basic line Performance
(see Table 4-B).
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Table 4-A
PERFORMANCE QF MODENS WITH
AUTOMATIC ADAPTIVE EQUALIZERS

MOE'BIT RATE (Probability of Success) i

|
i NUMBER OF i
I TRUNKS CONNECTED BASIC C1, C2 D1 CCNDITIONING (4-Wire]
\ IN TANDEM CONDITIONING Facility) \
;I 1 [ 2403 bls (80%) % 4803 b/s (<B0%) 1
I 2 [ 2400 b/s (50 | 4800 bis (50%) u
i |
i 3 { Not EKecommended | 2400 b/s (50%) {
Table 4-B
PERFORNANCE OF MODENS WITH FIXED EQUALIZERS
] MODEM BIT RATE (Probability of Success) |
1nomBES OF i
ITRUNKS CONNECTED BASIC Y. ¢3 i
LIN TANDEM CCNDITIONING CONDITIONING CONDITIONING |
i | | 240C b/s (75%) | 2400 b/s (80%) | 2400 b/s (90%) }
i } ]
i 2 | 2400 b/s (0%) | 2400 his (60%) 1 2400 b/s (75%);
i | | | i
| 3 | Not recommended{ 2400 b/s (50%) {2400 b/s (65%){
| { | 1 |
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5. MAIXTAINING TRANSMISSION PERFORMANCE

W D W WD GED NP DD W N W AR A D b

Transaission Test-
ing of Tie Trunks

D D D WD 3 G D R G WD W A WD WD M WD GED SN G RGNS T AED S G M s M D D W AD R D VD WS P W s 2y i

5.01 Maintainirg high transmission performance in
private networks requires constant vigilance on
the part of the network administrators. The expe-
rience in the Northern Telecom network demon-
strates that transaission performance degrades
over time. The degradation can be traced to inade-
quate maintenance of the facility by the supplier
and differences in performance when the supplier
makes administrative changes in the assignment of
equipment to provide tie trunk service,

5.02 _Installation, After a tie trunk facility is
installed, a transmission test is performed to
verify that the facility meets tariffed require-
ments, Only after the performance has heen veri-
fied should the facility be turned up for service

5.03 Scheduled #aintenance. Scheduled maintenance
is perforued at regular intervals uhether or not
trunk faults are known to exist. Testing should be

carried out once a ueek until confidence is gained

that less frequent testing is required,

5.04 Corrective maintepance. Follow-up to trouble
reports generated by users or software diagnostics
identifies various trunk problems in need of cor-
rection.

5.05 ESN switches have been provided with the
capability of accessing a quiet termimation OT
1020-Hz test tone at a remote ESN switch, These
capabilities permit testing of tie trunk trans-
mission performance. (Bead 553-2751-104 for fur-
ther information on sL-! trunk transmission
testing capabilities,)

5.06 Testing Loss. The folloving
formed at each end of each tie trunk,
directions of transmission are checked

test is per=
so that both

() From the maintenance terminal, load the trunk
test overlay program and access the remote
test tone for.the trunk to be tested,

(2) Connect a transmission level meter to the
*facility in™ access jacks of the trunk under
test. Measure the level of the 1020-Hz test
tone. The permitted level requirements,
based on a switched-in pad mode at the
far-end SL-1 switch, are given in Tabhle 5-A.
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Table 5-A
TRANSMISSICN LEVEL RECUIREMENTS

ITRUNK  DESIGN MINIMUM (dBm) MAXIMOUM (dBm) |
JLOSS (dB) |
{ 0 -17.5 -11.5 {
| 0.5 -18 -12 i
| 1.0 -18.5 -12.5 |
{ ! -79 -13 |
i 2.0 -19.5 -13.5 |
| 25 -20 -14 i
l 3.0 -20.5 -14.5 i
| 3.5 -21 -15 1
T L ]

5.07 If the requirement in Table 5-A is not met,
the fault must be isolated to the trunk facility
or SL-1 equipment, The following test aids in this
isolation, Perform the test at  each end of the
facility.

(1) From the maintenance terminal, load the trunk
test overlay program and access the local
test tone,

(2) Connect a transmission level meter to the
‘equipment oat” jack of the suspect trunk.
The level requirement is:

» For gec71 circuit packs: -15 dBa minimum,
-13 dBm maximum

o For gPCc237 circuit packs: -15.5 dBm mini-
mum, -13.5 dBm maximum,

5.08 1f the requirements in (2) are not met at
either or both facility ends, corrective mainte-
nance must he performed, and the test repeated. |f
the requirement is met at both facility ends, the
facility supplier should be requested to perform
corrective maintenance

5.03 Testing NQise, The following test is to be
performed at each —end of each tie trunk, so that
both directions of transmission are checked,
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(1) From the maintenance terminal, load the trunk
test overlay program and access the remote
quiet termination for the trunk to be tested.

(2) Connect a noise metes to the "facility in®
access jacks of the trunk under test. The

noise requirements are given ia Table 5-B.

Table 5-B
TRANSMISSION NOISE REQUIREMENTS

§ DISTANCE MAINTENANCE IMMEDIATE ACIION }
{ MILES (Km) (dBrnC) (dBrnC) |
| 0-15 (0-24) 28 36

| 28 36

I 51-100 1{82-160) 29 36

I 101-200 (162-320) 3 36

{ 201-400 (322-640) 33 40

| 401-1000 (642-1600) 35 40

§1001-1500 (1602-2400) 36 40

j 1501-2500 (2402-4000) 39 44

12501-4008C (4D002-6400) 41 46

k

Note: Trunks with a noise measurement uithin the MAINTE-
NANCE category may be left in service. Trunks with a noise
measurement uithin the TMMEDIATE ACTION category should be
immediately removed from service. In either —case, mainte-
nance action should be promptly initiated.

5.10 If the requirements of Table 5-B are not met
the fault must be isolated to the trunk facility
or SL-1 equipment. The following test will accom-
plish this isolation. Perform the test at each
end of the facility,

(1) From the maintenance terminal,-load the trunk
test overlay program and access the local
quiet termination.

(2) Connect a mnoise meter to the 'facility out!

jack of the suspect trunk. The requirement
Is that the noise not exceed 23 dBruC.
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6. TRANSMISSION CONSIDERATIONS FOR REMOTE NETWORK ACCESS

. e s T W00 AL AN D N > S S O A S WD ek e W S R T G T A W S S - T N T T A S -

6.01 One application of private networks is to
reduce toll charges on public network to public
network calls. The user in the public network
makes a local or toll-free (INWATS) call to one of
the private netuork switches, then calls to an
off-network destination via either the Direct
Inward System Access (pisa) feature or attendant
assistance.

Gain 6.62 The public netuork transmission plan does not
supﬁom tandeming of two (or more) connections.
Such tandeming inherently results from wusing the
private network to make a public network to public
netvork call. The loss can be partially offset by
gain.

6.03 Public network to public netuork calling via
the private network has relatively small wusage and
savings, so it does not justify change to the pri-
vate netuork transmission plan. Instead, gain is
applied on the access trunks, which are used
exclusively for incoming calls. The gain is
applied independently of the connection estab-
lished through the private network, Thus, the
amount of gain provided is a compromise which
optimizes grade of service on the more important
cognections, but possibly degrades service on some
others,

Gain  Devices 6.04 The gain required is bi-directional between
2-wire interfaces and is provided by devices
called repeaters. There are tuo types of suitable
bi-directional gain devices: fixed and switched
gain. Fixed-gain devices are extremely sensitive
to impedance mismatches at the 2-wire Interfaces,

such mismatches can cause oscillation. Switched
gain overcomes the oscillation problem, but intro-
duces speech impairments due to the switching
action,
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Fixed Gain 6,05 Bi-directional fixed gain can be implemented
either by an amplifier on the 2-wire path or tuo
unidirectional amplifiers in a 4-wire arrangement,
interfacing the 2-wire path through hybrids. Both
schemes are sensitive to the impedances at the
2-wire interfaces. Adjustable matching networks
are required to allow the device to Interface a
variety of facilities, The more gain required,
the closer the impedances must bhe matched to the
interfaces in order to prevent oscillation or poor
transmission associated with near oscillation. The
impedance at the interfaces is partly determined
by the impedances of facilities switched into a
connection. Ultimately, those impedances limit the
practical gain,

Voice~Switched 6.06 The voice-switched (?ain amplifier avoids the

Gain stability problems by dynamically applying gain,
Only one direction of transmission can have gain
at a time, A loss equal to the gain is provided im
the opposite transmission direction,

6.07 Gain is applied by monitoring for speech and
applying gain in the talker-to-listener direction
when speech is detected. In the idle mode, a small
loss is inserted in both directions, Compensation
for impedances is required in order for the direc-
tion sensing circuitry to function properly. Table
6-A compares fixed gain and voice-suitched gain.

Gain with Com- 6.03 On some connections, there is the possibility
pression that signal levels will already he high and ?ain
may increase the' levels above FCC specified
limits. Some manufacturers provide compression
options to guard against exceeding FCC limits.
Speech compression ensures that signal levels
will not exceed a specified maximum: -9 dBm gener-
ally. When speech levels, if amplified without

compression, exceed that level, the gain 1is dynam-
ically reduced so the output level does not exceed
-3 dBm. The -9 dBm |limit is specified in FCC
requirements.

6. 09 Gain with compression is possible on both

fixed gain and voice-svitched gain repeaters and
does not change the adjustment procedure.
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COMPARISON OF FIXED GAIN AND VOICE-SHITCHED GAIN

D D mp A DS D D ARAR TR D VD AR W SRR A S G W S D A D D M S S D D W NS WD - R S s - LR L R L E L A X X L 2 F ¥ 2 1 E T J

(FIXED GAIN

I
L4

VOICE-SWITCHED GAIN

[

Does not degrade speech by gain Gain switching action may degrade

svitcbing action. speed.

Rust permanently attach to a flay be switched into connections

trunk and be adjusted for its as required, butis affected

impedance, someuhat by facility impedance,

Not sensitive to voice levels, Hay require voice activation
adjustment to provide required
sensitivity.

Ray oscillate under certain “Unconditionally"® stable

circumstances.

"Transparent" {0 voiceband data Mustbe switched out for voice-

and DTMF signaling,

t

band data. Ray impair DTMF sig-
naling.

{

Recommendation

Adjustment

6.10 When the reguired test equipment is available
and the'type of ?acthy provided by the telco is
known, fixed-gain unitsshould be used because the
performance is superior. However, Suitched-gain
units should be used where the required trans-
mission performance is not so critical, or the
more complex alignment procedure for fixed-gain
units cannot bhe performed.

6.11 The gain should initially be set to 6dBin
each transmission direction, This value of gain

is a compromise hetween optimized grade of service
and practical considerations to avoid oscillation

and other transmission impairments, Based on expe-
rience, the gain may then be adjusted to greater

or less than 6 dBe
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Application
Trunks

Page 6-4

to

5.12 To minimize the effect on the overall trans-
mission plan, the gain units should be installed
only on trunks which are used to access the net=-
work primarily for calling via tie trunk facili-
ties or to off-network destinations. Calls
originated on-network are to be Dblocked frost
accessing these trunks.

6.13 Arrange one-way incoming DISA c.0. trunk
groups, Using ground start trunks. The trunks are
used for calling over tie trunks and off-netuork.
Calls terminating on the same PBX should be placed
via the attendant, ok via DID trunks, if provided.

6.14 #hen the DISA feature is equipped on DID
trunks, do not provide gain units. DID trunks
carry traffic both to station sets and the DISA
feature, and gain is not desirable for the traffic
to station sets, Instead, a new ground-start Ca.Oa
trunk group should be added and the DISA feature
moved to that group. Gain units can then be pro-
vided on that group,
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7.01 Following are definitions of the texms used
within this practice.

7.02 pBX__Centraal Office Trunks PBX Centra
Office (CO) trunks connect the PBX switch tothe
central office which serves the PBX location. The
trunks appear as station lines at the central
office equipment.

7.03 Foreign_ Exchange Trunk. A Foreign Exchange
(FEX) trunk provides a direct connection hetween "a
PBX switch and a remote central office other than
the central office which serves the location of

the PBX.

7.04 Wide Area Telecommunications Service, Wide
Area Telecommunications Service (WATS) provides a
bulk-rate service for incoming or outgoing toll
calls within selected geographical regions
{bands). A #ATS trunk must terminate On a central
office equipped to provide EATS, which may be the
office that would normally serve that customer, or
it may be a remote central office.

(a) Qutgoing WATS., An outgoing WATS (OGTWATS)
trunk S used exclusively for —autgoing
bulk-rate calls from a customer's PEX to a
deﬁ}HEd geographical area via the toll net-
work.

(b) Incoming WATS., An incoming WATS  (INWATS)
trunk is used exclusively for incoming calls
from a defined geographical area to a custom-
er's PBX.

7.05 A 2-wire facility is characterized by sup-
porting transmission in two directions simultane-
ously, where the only method of separating the two
signals is by the propaga-tion directions. Impe-
dance mismatches cause signal energr passing in

each direction to mix with the signal passing in
the opposite direction.
Page 7-1
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4-wire Facility

PBX Types
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7.05 A u4-wire facility supports transmission in
two directions, but isolates the signals by fre-
quency division, tine division, sr)ace, division, or
other "techniques that enahle reflections to occur
without causin the signals to mix together, A
facility is a(T]so called 4-wire if its interfaces
to other equipment meet this 4-wire criteria (even
if 2-wire facilities are used internally) as long
as crosstalk between  the two transmission
directions is negligible as measured at the inter-
face.

7.07 Main- PBX. A pmain PBX IS one which has a
Directory Number (DN) and can connect PBX stations
to the public network for both incoming and outgo-
ing calls. A main PBX can have an associated sat-
ellite PBX. A main PBX can be part of a Tandem Tie
Trunk nNetwork (TTTN). |If the main PBX provides
tandem suitching for tie trunks, it is called a
tandem pBx. In the context of ESN, a main PBX has
tie trunks to only one node.

7.08 Satellite cPRX.. A satellite PEX has no direct
incoming connection from the public network. All
incoming calls are routed <from an associated main
PBX over tie trunks. This definition places no
restrictions on the handling of outqoing calls
from the satellite PpBX., A satellite PBX can have
one-way outqoing trunks to the central office, in
addition to outgoing service on trunks to the main
PBX. In the context of ESN, a satellite PBX has no
direct trunks to a node, however, calls to the
node can be made through the main PEX.

7.09 Tributary PBX.  The only difference between a
satellite and tributaryPBX is that the tributary
PBX haks direct incoming connection from the public
network.

7.10 Tandew PRX.. A .tandem EBX is used as an
intermediate suitching point in aTTTN to connect
tie trunks together, in-addition to the usual PBX
functions,

7.11 ESM. Mode _pBXx. An ESN node PBX is an SL-1
switch equipped with the node softuare package of

ESN. It performs tandem suitching with
software-controlled alternate route selection to

bypass busy trunk groups.




PBX Netuorks

Transmission
Point

Level

PBACTICE 309-3001-181

7.12 sy Main,  PBX, An ESN main  PBX is an SL-1
switch with the ESN main software package. |t per-
forms tandem switching betueen a node and public
network trunks, and between a node and the main*s
satellite and tributary suitches. ~An ESN main PBX
has outgoing tie trunks to only one node.

7.13 Tandem Tie Touwnbk Netwonrk., A Tandem Tie Trunk
Network (ITTN) 1S a switched customer network
uhich uses tie trunks to interconnect PBX suitches
in different locations. Calls are routed between
the suitches byprogressive dialing of access
codes.

7.14 Common Control  Switching Arrangements. A

Common Control OWIitcning Arrangement (CCSA) s a
Bell Systeia offering uhich divides equipment
hetween PBX switches and tandem switches, (The

tandem switches are located on telco premises, and

perform only a tandem suitching function.) Net-
work calls by a user at a PBX suitch are made by
dialing an access code (typically the digit *8¢%)
which connects ths wuser to the telco tandenm
suitch. The user then dials a 'lI-digit number to
reach the desired station at another connected

switch, Routing between tandem switches is per-
formed under common coOntrol

7.15 Electronic Switched Network, An Electronic
Switched Network (ESN) 1s a Northern Telecom pri-
vate network offering which has a dialimg plan
similar to that used in a CCSA. However, tandem
switching functions are performed by PBX switches
located on the customer's premises. Fewer
restrictions on tie trunk routes are required by
ESN than by the CCSA. CCSA requires that at least
two tie trunks be connected in tandem to route a
call betueen a pair of PBX suitches. ESN uses one
tie trunk to perform the same routing wherever
there is sufficient traffic to justify the route.

7.16 As an analog signal passes over a trans-
mission facility, it encounters gains and losses
which are part of the facility design and net out
to zero. For example, a facility which uses a
cable may have loss in the cable and may compen-
sate for this loss by gain in one or more

amplifiers. On the other hand, some losses are
introduced to improve grade of service and are not
recovered. The term Transmission Level Point

(TLP) is used to discriminate a gain or loss uhich
is recovered from one which is not.
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7.17 TLP requires definition of a point in a tran-
smission system as a reference level. Once this
point is defined, the reference levels at other
points can be derived. For example, the input to a
transmission system might he defined as a -2 TLP.
Assume that the signal passes through a 10 dB
amplifier which compensates for loss elsewhere.

The output of the amplifier is at a +8 TLP ([-2]+

[+10]). A -10 dBm signal at the input will be 0
dBm at the output. The same signal 1s -8 dBmO (8
dB belowthe reference level) at the systems input.
It is also -8 dBmO at the amplifier outﬁut, The
signal has the same level, referenced to the TLP,

because the gain in this case is offset Dby loss
elsewhere, and does not show up as gain or loss at

the signal destination. A second example is a
transmission system with a 2 @B deliberate loss.

The input and output TLP*s are -2. Asignal in at
-10 dBm iS -8 dBm0. The signal leaves the system
with a level of -12 dBm, Or -10 dBmf. The differ-
ence in level, even though the TLP is the same, is
the loss introduced deliberately in the facility.

7.18 2-wire and 4-wiretrunks in PBX networks are
usually -2 TLP. However, some 4-wire trunks have
a -16 TLP at the facility input and a 7 TLP at
the facility output, If the trunk has 0 dB lo0ss,
an input signal of -26 dBm (vhich iS -10 dB=m0), IS
received at a level of -3 dBm %23 dB gain) which
is also =10 dBm0. This means that loss elsewhere
in th connection cancels out the 23 dBin the
facility.
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1. DESCRIPTION

PRACTICE 553~2601-200

1.01 Remote Peripherad Equipment (RPE) iS used to increase the 50 ft
(15 m) range of the loop between the Common Equipment (CE) and
Periphera Equipment (PE) shelves in an SL-1 system.

1.02 The increased range enables the PE to be placed closer to the
dations it serves which In turn increases the serving range of the SL-1
system.

1.03 The RPE employs a carrier link between the loca and remote en&
The carrier link may congs of one of the following:

e a wire pair with no repeaters or other interface (“In-House’ RPE)

i _a digitd carier link medting T1 specifications (such as Northern
Telecom's LD~1)

1 a microwave radio link (which meets T1 interfacing specifications)
i a fiber-optic link (which meets T1 interfacing specifications).

Page I-I
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2. EQUIPMENT CONFIGURATION

Carrier System 2.01 A block diagram of the basic RPE system is shown in Fig. 2. A
1544 MB/s multiplexed digitd carier %sEtem (such as LD-1) or
microwave radio link is required for eech RPE system. A maximum of
two network loops may be connected through two RPE carrier shelves
(one shef a the locd equipment location and one a the remote
location). A complete RPE shelf (two network loops) requires four
digitd carrier lines.

Carrier Shelf 2.02 The same type carrier shelf for the RPE equipment is used at thee=
local and remote locations. The QSD 6 (left-hand mounted) and QSD11+~
(right-hand mounted) shelves may be mounted in any SL-1 PE cabinet.
The power supply connector is a 2-pin type. Each shelf has a power
converter pack to derive its required voltages from a -48 V supply
provided by a QBL14 power distribution box. All cables from carrier
shelves are connectorized.

2.03 Each loop services a maximum of four PE shelves. RPE network
loops are fully assgned to RPE use, and no other PE shelves can be
served by these loops.

2.04 Each loop requires four cable pairs (two carrier lines) between the
carier shdf and the carier sysem for transmisson and sgnding. A
maximum of two cable pars are required for maintenance puposes.
These are the Order Wire (OW) and Fault Locating (FLP) and are
optional depending on the distance between the carrier shelves and on
éhA(fe)location of the Office Repeater Bay (ORB) in the system (see Fig.

2.05 Each RPE system requires a least one ORB (Fig. 2-2) and line
repesters unless the remote equipment is within about 2500 ft (726 m)
of the SL-1 equipment. The location of an ORB a both loca and
remote ends of the carier line is srongly recommended. This
effectively dlows isolation of the carrier span from the SL-1.

2.06 An ORB provides the following:

1 gpan line powering

e eror monitoring

¢ fault-locate system access

¢ order-wire termination with DDD access

e line looping.

2.07 A typica RPE configuration is shown in Fg. 2-3. Each RPE

system requires a carrier shelf at the locad and remote locations. They
are cabled to the SL-1 cross-connect terminal viatwo NE-A25B cables.

2.08 Carrier shelves at the locd equipment location and at the remote
location are connected to QPCS0 network packs and PE shelves
respectively viaNE-A18QA connector cables (see Fig. 4-1 and 4-2).

Page 2-1
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RPE Carrier Shelf at SL-1 Location

Fig. 2-1

RPE Block Diagram

RPE Carrier Shelf at Remote Location

=+ Circuit Packs
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2.09 Periphera Equipment shelves at the remote location are connected
to the cross-connect termind via four NE-A25B connector cables in the
same manner as regular SL-1 PE shelves. See §53-2YY1-210, -215 for
cabling and termindting ingtructions.

2.10 Two network’ loops connect to the carrier shelf and they can each
serve a maximum of four PE shelves. Circuit pack postions 1 to 4 and
5 to 8 serve network loops X and Y respectively.

2.11 The same circuit packs are used in the local and remote carrier
shelves (see Fig 2-3) except for the QPC63 (local) and the QPC65
(remote) packs. All circuit packs have designated dot postions on the
carrier shelves, and they must be kept in these positions to function
properlg(.) The QPC62 and QPC99 packs have option switches on their
circuit boards. {See Fig 4-4 and 4-6). Circuit pack handling procedures
are described in 553-2001-205.
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(a) Office Repeater Bay at Local End (Fggsogtm)
< D D3P
D<G——D<
Local g —4 . < Remote
Equipment B Order Wire Equipment
Fault Locate Pair
-t 70 mi (112 km) >
Approx. Approx.
—»{ 7RO ft. 2000 f+
(b) ORB at CO |(228.6 m) (9144 mI[*—
<D<t
Local < < g o< P, ‘ Remote
Equipment oW 8 Qw Equipment
FLP FLP
Approx. Approx.
—®1 750 ft. [ 3000 ft.
. 144 m) Approx.
c) ORB at (228.6 mi 9 Jopro
Remote End (228.6 m)
G —<}
Local < —DF—P< —< 0 Remote
Equipment ow R Equipment
B
FLP
Approx.
750 ft. <
(228.6m) Approx. Approx.
3000 ft. Approx. —] le— 750 ft.
(d) %Edi at Both (914.4 m) 6000 ft. |e— (228.6 m)
(1828.8 m
ot —D<t—
Local 0 —D<G—D<t ", < 0] Remote
Equipment R ow R Equipment
B B
FLP

Fig. 2-2

Possible OR6 Locations in RPE System
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RPE at SL-° Location

RPE at Remote Location

QSD11 RH Mount (or
, Loop X \ / Loop Y QSD6 LH Mount)
Carrier Shelf
; {
) Distr. Distr. ¥
P alafalojaiaiajalala Frame Frame Qlefe|ele(e|e|e Q|
PW,J_,D pip|pipleir|p|PlP|P Pwrl-»Q PlplplPlP P P # A F
rp _|cic|clcicicic|ciclc Fa o lclclc|c|cic|c]c]c]c
Clel6{6lol6{6]|6|9]6|8 ! —d o0 &4 0 6le|6|9l6]|6|6|9]|6]3
312|6|9(3(2|6(97]|5 R §|21%|8|5[2|8|2]7|%
B 3
1]2]3]4]s]6]7]{8|9l10]| 9 " 9 { 112]3]4]s]6l7][8]9]0
\u /
Designated Pack Positions
v ¥
‘ " Designated (Loop X) (LOOP ¥
Network NE-A18QA Cables
Loops—» X Packs to PE Shelves
SL-1 Netwk Sheif
Fig. 2-3
Typical RPE Equipment Configuration
-» Emergency Transfer 2.12 Dedgnated 500-type sets are cross-connected through emergency

Page 2-4

transfer units to outgoing trunks at the remote location. The sets are
connected to these trunks when the normaly operated relays of the
emergency trandfer units release as a result of any of the following

e [oss of -48 V carrier shelf power

® |oss of -48 or +10 V (under control of the QPC84 Power Monitor
circuit pack)

¢ Carrier falure (network loops are controlled independently)
® manua operation of emergency transfer switch on consoles (Note)

i manua operation of emergency transfer switch on the QPC84 circuit
pack (Note).

Note: This will not affect a remote location.
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3. EQUIPMENT DESCRIPTION

CABINETS

CARRIER SHELVES

Table 3-A

3.01 Standard SL-1 cabinets are used to house RPE equipment. A

QCAS, QCA37 or QCA74 cabinet is required a the remote location toeq
provide power for the QBL14 power distribution box that powers the
carier shelves A QCA6, QCA8, QCA23, QCA37 or QCA74, cabinet
lr)nay be used at the local location to house the QBL14 power distribution4
OX.

3.02 RPE carrier shelves may be ingtdled in an%OSL-l cabinet (except
QCAGB0). They must be within 12.5 cable feet (380 mm) of the QBL-14
power distribution box.

3.03 The fallowing carrier shelves are avallable:

1 QSD$6 left-hand mount shelf

e QSD11 right-hand mount shelf.

3.04 Purpose. The carrier shelf accommodates the circuit packs listed

in Table 3-A. These packs can only function in the designated pack
positions shown in Fig 2-3.

CARRIER SHELF CIRCUIT PACKS

LOCATION CODE DESCRIPTION QUANTITY
Local QPC85/QPC190/ 5/12-Converter 1 per shdf (Note)
and QPC355 _ _

Remote PC67 Carrier Maintenance 1 per shelf
QPC62 1.5 M Baud Converter 2 per network loop
PCG6 2.0 M Baud Converter 2 per network loop
PC99 Carrier Interface 2 per network loop
Local QPC63 Locd Carrier 1 per network loop
only Buffer
Remote QPC65 Remote Periphera 1 per network loop
only Switch

Note: QPC190/QPC355 drcuit packs can only be used in QSD11B series B and QSD6B series B
shelves or QSD11C and QSD6C shelves. QSD11B series A and QSD6B series A shelves only work
with a QPC85 circuit pack. Using the QPC190 in the earlier vintage shelves will damage both the
QPC190 itsdf and the QPC99 (Carrier Interface).

3.05 Quantity. One shdf is required a the loca and remote locations
for each two network loops.

3.06 Location. Any PE shdf postion in a cabinet must be within 12.5
cﬁaglggf (3800 mm) of the QBL14 power distribution box that powers
t .

Page 3-1
4 Pages
Revised, 85 08



PRACTICE 553-2601-200

PE SHELVES

LOCAL CARRIER
=+ BUFFER -~ QPC63

1.5 M BAUD
CONVERTER = QPC62

2 M BAUD CONVERTER
- QPC66

CARRIER INTERFACE =
QaPce9

Page 3-2
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3.07 Features. Carrier shelf festures are as follows:

I sted and duminum congtruction

| printed circuit backpand

e fully connectorized power and sgnaling connections

| international rack mounting standards (19 in 1 483 mm 3}
1 gpproximate weight: 35 Ibs (15.9 kg) fully equipped.

3.08 Left- or right-hand mount shelves are used. See 553-2001-150 for
their description.

3.09 Purpose. Generates from the 2.048 MHz clock a 1.544 MHz

clock. Decodes and provides enables for outgoing and incoming data.

Deays the data incoming from the carrier so that its frame rdaiive to

the outgoing data frame is equivdent to tha returning from a

Baipherd. buffer. Relays line datus information to the processor.
ecodes line control information from the processor.

3.10 Quantity. One for each network loop connected to the carrier
shdf at the locd equipment location.

3.11 Location. Podtion 1 and 5 of the carier shelf a the loca
equipment location. Pogtion 1 for the first network loop connected to
the shdlf; position 5 for the second network loop connected.

3.12 Purpose. Converts an SL-1 loop into two carrier loops. Contains
switch-selectable line equaizers.

Note: QPC62C and converters of later vintage must be used when
the 12 V option setting is required.

3.13 Quantity. Two for each network loop, one in the locd shef, one
in the remote shdf.

3.14 Location. Pogtion 2 for the first network loop; postion 6 for the
second network loop in each carrier shelf.

3.15 Purpose. Converts two carrier loops into an SL-1 loop.
3.16 Quantity. Two for each network loop, (one in the locd and
remote carrier shelves).

3.17 Location. Pogtion 3 for the first network loop, and postion 7 for
the second loop in each carrier shelf.

3.18 Purpose.

(@ Contains two carrier line receivers with 7.5 dB pads built in.
Converts the bipolar line signds into TTL levd signds. Provides
facilities for LD-1 carier looping, monitors system, and invokes
emergency trander if carier fals.
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(b) Contains an option switch on its circuit board. In circuit packs of
vintages F and subsequent, the -7.5 dB pads are switch selectable.
The settings on switches 1 to 4 and 7 to 12 determine the location
of the pack and should be set as shown in Fig. 4-5. Switches 5 and
6 determine loopback conditions. With 5 closed, the loop carrier is
looped for an additional 8 s. With 6 closed, loopback occurs when
dc is on the Fault-Locate Pair and bipolar violations occur on
carrier. With 6 open, loopback occurs when:

1 DC is on the Fault-Locate Pair and TRIOS present

| (DC ;s on the Fault-Locate Pair and excessive Bipolar Violations
BPV

e TRIOS present.

(¢) The later vintages dso have a ROUT jack for each channe to alow
atest sgnd to input into the sysem. A Manua Loop Back (MLB) <
switch Is dso added to dlow looping of the system for fault
clearing. All other features of the earlier vintages are retained.

3.19 Quantity. Two for each network loop (one in each carrier shelf).

3.20 Location. Pogtion 4 for the first network loop and position 8 for
the second loop in each carrier shelf.

CARRIER 3.21 Purpose. Contains an_M-type (3017 Hz) fault-locate filter for
MAINTENANCE = fault-locate testing in the LD-1 System, dc detection circuitry for the
QPC67 fault-locate pair, and carrier loopback rdays to facilitate software

maintenance testing. Terminates and gives access to the order wire pair
via a jack and binding posts on the faceplate.

3.22 Quantity. One in each carrier shdf.

3.23 Location. Pogtion 9 in the carier shdf.

5/12-V CONVERTER = 3.24 Purpose. Converts -48 V dcto i- 12 V and + 5 V dc for the
QPC190/QPC355/ carier shelves.
QPC85

Caution: QPC180/QPC355 circuit packs can only be used in
QSD11B series B and QSD6B series B shelves or QSDHC and
QSD6C shelves. QSD1B series A and QSD6B series A
shelves only work with a QPC85 circuit pack. Using the
QPC190 in the earlier vintage shelves will damage both the
QPC190 itself and the QPC98 (Carrier Interface).

3.25 Quantity. One for each carrier shdlf.

3.26 Location. Podtion 10 in each carier shdf.

REMOTE PERIPHERAL 3.27 Purpose. Each SL-1 loop a a remote sSte has a Remote
SWITCH PACK - Peripheral Switch associated with it. The card provides:
QPC85

e Shdf, card and line enables plus the bypass bit to the shelves it
serves a the remote Ste.

Page 3-3
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CABLES

QBL14 POWER
DISTRIBUTION BOX

Page 3-4
Reissued, 85 08

¢ Cydic scaning of the teminds it serves for incoming sgnding
messages

i Monitoring of time dot O for outcoming (from Peripherd Signding
Card to BPS or terminal) messages

1 Assmbling ingoing (RPS to PS) messages
3.28 Quantity. One for each network.

3.29 Location. Postion 1 and 5 of the remote carier shef for the
first and second network loops respectively.

3.30 The following cables are used in RPE ingdlations:

1 NE-A18Q to interconnect the local carrier shelf to a network pack
and to Sijqéﬁr(:onnec:'[ the PE shdves to each other and to the remote
carier )

I NE-A25B cables are used to connect jacks C and D of the local and
remote carrier shelves to the cross-connect terminal and to connect
jacks A, B, C, and D of each PE shelf to the cross-connect terminal.
(See Fig 4- and 4-2.)

3.31 Purpose. Didtributes -48 V to a maximum of 4 carrier shelves.
Equipped with circuits to provide a low voltage (-42 V) disconnect.

3.32 Quantity. One for every 4 carrier shelves.

3.33 Location. Above the QUX3 er distribution unit or above the
QBLS power didtribution box in a QCA$ cabinet. May aso be ingtalled
in a QCAG6 cabinet above the QUX1 or QBL3 units. In QCA28 and
QCA37 cabinegts the unit can be mounted in any unequipped shelf
location.
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4. ASSEMBLY AND INSTALLATION

Chart 4-1

4.01 RPE may be shipped fully assembled in PE cabinets, or shelves and
circuit packs may be shipped individudly packaged for indgdlation in
existing PE cabinets.

402 Refer to 553-2001-205 for the unpacking and handling of
equipment before sarting ingalation procedures. When new cabinets
are to be ingadled, refer to 5§53-2YY1-210 for é;rounding and power
requiréaments and wiring diagrams, cabinet ingdlation and inspection
procedures.

4.03 Charts 4-1 and 4-2 give the ingtalation and cabling procedures for
RPE shelves at the loca and remote equipment locations respectively.
Chart 4-3 provides the remote dam inddlation. Fig. 4-1 and 4-2
illustrate RPE shelf cabling.

4.04 Sets, consoles, and add-on-modules are installed and connected as
described in §53-2YY1-211 and -215.

LOCAL RPE INSTALLATION

STEP PROCEDURE

Ingdl QsD6 or QsD11 (left-hand or right-hand mounted) carrier shef with no circuit
packs inserted. (See 553-2YY1-210 for shelf instalation procedures.)

Ingtall an NE-A18Q cable from carrier shelf connector jacks E and F to each network
pack (Fig. 4-1).

I(nstall t\é\;o NE-A25B cables from shelf connector jacks C and D to cross-connect terminal
Fig. 4-2).

Insert QPC85, QPC190 or QPC355 5/12-Converter pack (depending on shdf vintage) in
position 10 of the shelf.

Caution: The QPC190 and QPC99 (Carrier Interface) will be damaged if the
QPC190 is used on earlier vintage shelves. Refer to the 5112 V converter
description herein for associated shelves.

Perform cabinet inspection procedures (see 553-2YY1-210) if a new cabinet was indalled.
If there is no exigting RPE equipment, then it is necessary to ingtal a QBL14 power
drirfstribmjon box (see Fig. 4-3). Refer to note a end of Chat 4-2 for trip circuitry
information.

Ingtall the power cable (supplied with carrier shelf); connecting it from the QBL14 unit to
the carrier shelf power jack (see Fig. 4-3).

Terminate cables as described in Part 6.
Connect power to RPE carrier shelf.

Page 4-I
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Chart 4=1 Continued
LOCAL RPE INSTALLATION

STEP PROCEDURE

10 Check 0 t|2 (351155/\1/|1tch settings and header pin strapping on QPC62, QPC66 and QPC99 packs
11 Insert dl other circuit packs in thelr designated postions. (See Fig. 2-3.)
Chart 4-2

REMOTE RPE INSTALLATION

STEP PROCEDURE

Pt

10

11
12

Page 4-2

Ingal QSDé or QSD11 (left-hand or right-hand mounted) carrier shelf.
Ingdl (left-hand or right-hand mounted) PE shelves.

Ingall two NE-A25B cables from carrier shef connector jacks C and D to the
cross-connect terminal (Fig. 4-2). Terminate cables as described in Part 6.

Install NE-A18QA cables from carrier shelf jacks E and F to PE shelves for network
loops X and Y (Fig. 4-2).

Install NE-A18QA cables between PE shelves (Fig. 4-2).

Ingtal four NE-A25B St)ée pe cables from jacks A, B, C, and D of each PE shef to
cross-connect terminal. 553-2YY1-215 for designations and terminating procedures.

Perform cabinet inspection procedures. See 553-2YY1-210 if a new cabinet was indaled.

If there is no existing RPE equipment, then it is necessary to indal a QBL14 power
distribution box (see FHg. 4-3).

Ingdl the power cable (SUEphed with carrier shelf); connecting it from the QBL14 unit to
the carrier shelf power jack (see Fig. 4-3). See note for trip circuitry information.

Insert QPC85, QPC190 or QPC355 pack (depending on shelf vintage) in shelf position 10.

Caution: The QPC190 and QPCS89 (Carrier Interface) will be damaged if the
QPC190 is used on earlier vintage shelves. Refer to the 5112 V converter
description herein for associatied shelves.

Connect power to RPE carrier shelf.

Check option switch settings and header pin strapping on QPC62, QPC66 and QPC99 packs
(See  553-2201-211). o pin sirépping on Q ° P

Revised, 85 08
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Chart 4-2 Continued
REMOTE RPE INSTALLATION

STEP PROCEDURE

13 Insart dl other circuit packs in their designated positions. (See Fig. 2-3.)

Note: QBL14 Power Digribution Box located in the Remote Periphera Equipmenteq
(RPE) contains undervoltage detection circuitry that trips the input circuit breaker
when the dc input voltage drops below -42 volts. This circuit prevents the RPE from
dropping the battery voltage below -42 volts which would cause permanent battery
damage.

Where battery backup is not provided a short interruption of the main ac input
power will cause the input bresker to trip. This interruption keeps the power to the
remote RPE equipment off when the ac power source is restored.

In this Stuaion (no battery ba;kn?) the trip circuitry can be disabled by removin
the single wire from the D termina on the input bresker of the QBL14 (See Fig.4-8).

g’hek disconnected end should be wrapped with insulating tape and the wire d%essed
ack.

The foregoing dso z(ﬂ)lia to the QBL 14 used with the local carrier shelves if reserve
battery is not indaled a the main location.

Page 4-3
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{Loop) X

T

-————— QSD6 (or QSD11 Right Hand Mount)
Carrier Shelf

Note — PWR
(Loo
To Cross-connect Terminal
y via NE-A25B Connector Cables
Note -

1 6]718ie10 13 ] 14
QlQ|Q|aia|Q|Q
P|P|P|P|P|P|P
c|lc|c|]c|lc|fc|c
50 |50 [50 | 50| 54 ] 55| 53
glfella) iz ]lelljle
b=

Loop
| 11 12 13 14 15 Address Common
| 03 04 05 06 07 Number Equipment
l | | Shelves
N
IR IR

=» Note: NE-A18QA cables are available in the following lengths:
1,2,4,10,15, 20, 25, 30, 35, 40, 45 feet
(3,.6,1.2,3.0,46,6.0,76,9.1,10.7, 12.1, 13.7, m)

Total length of cable from network pack to RPE carrier
shelf must not exceed 45 ft. (13.7 m)

Fig. 4-1
Local End Network Loop and Carrier Shelf Cabling
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Line and Trunk Connection
{Note 2)

QsD3

0
K} jPeripheral
Shelves

- Terminating
Plug in
Last PE Shelf

{Note 1) of Ntwk Loop

Yeg--Typical
Connector

NE-AL8QA —*
Network
Cable Loop X
- _ & QSD6 (Left-Hand Mount or
0 E QSD11RHM) Carrier Shelf
0 ui n ~<4— Pwr (To Fig. 4-3)
po
NE-A18QA
Cable to 0
First PE Shelf
of Loop ¥ Y ] NE-A25B Cables to Cross-connect Terminal
LA

Note 1: NE-A18QA cables are available in the following lengths:
1,2, 4,10, 15, 20, 25, 30, 35, 40, 45 feet.
(3,.6,1.2,3.0,46,6.0,7.6,9.1,10.9, 12.1,13.7 m}
Total Length of cable from PE Shelf to RPE Carrier Shelf
must not exceed 45 ft. (13.7 m)

Note 2: 1 of 4 connectors {A,B,C,D) cabled to cross-connect
terminal via NE-A258 cables.

Note 3: Connector designations are similar on other type
PEshelves

Fig. 4-2
Remote End PE Shelf and Carrier Shelf Cabling
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First RPE Carrier Shelf PWR BK
= To Cabinet
\ Gnd Bus
12-1/2 ft (3.30 m) Red Wire —»
Provided for 52-V Supply To 203.2'3'4
arrier
Shelves

_

Input 4 Carrier Shelf
" ' 4 t (1.21 m) Red Wi
. m - ire (Feeds
E] 01 9 9 9 / Fiuin Lol Jide uf Dua I(:or
3A Fuses Right-Hand Mount)
o o o o

QBL 14 Power Distribution B

o

X

+ To Cabinet Gnd Bus_(Move
2 ft {.60 m) BK sy e | @2 t0 Term 5 of TS1for
Wire Supplied L—48—V Right-Hand Mount)
> To Next QBL14 Unit
QBL14 Unit (Left-Hand) Mounted Above
QUX3 Power Distribution Unit
TS1
(Located on Left Side of QBL14)
1101 F -48-
1 2 3 4 516 48V » To Next QBL14 Unit

- To Cabinet Gnd Bus (Move
Lead From Term 2 of TS2)

=» To RPE Carrier Shelves
Nos1,2,3,4

Right-Hand Mounted Above
QBL5 Power Distribution Box

Fig. 4-3
QBL14 Power Distribution Box Wiring and Connections
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QPC62 1.5 MBaud Conv Pack

O
%
Note 1: If circuit packs are QPCG2E or later vintage,
< L ED insert the plug-in jumper (U-link) between
header pins 1 and 2.
Note 2: If circuit packs are QPC62D or earlier vintage,
insert the U-link between header pins 2 and 3.
i -4+—— | ED Note 3: QPCB2E ot later vintage circuit packs must be
provided for M, MS, N, N(QCA96), XN, XN{
XN({QCA97) and S Meridian SL-1.
Note 4: If OPC50K or later vintage is inserted in any
system for RPE loop, QPC62E or later vintage
must be used. X
6V
Sw2 SW1
I Sw3
Header Pins CARS8 CARA
Off
: 2z 3 Lo 8§ 1—-—--- 8
)

Note: Refer to 553-2201-211 for switch settings.

{41, 835)

Fig. 4-4
QPC62 1.5 M Baud Converter Pack Option Switch and Header Pin Locations and Settings

Page 4-7
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FW

Note 1; If circuit packs are QPCB6D or later vintage,
insert the plug-in jumper (U-link) between
header pins 1 and 2.

Note 2: If circuit packs are QPCG6C or earlier vintage,
insert the U-link between header pins 2 and 3.

Note 3: QPC66D or later vintage circuit packs must be
provided for SL-1M, MS, N, N (QCA86), XN
XN (QCA97), or S Meridian SL-1.

Note 4: If QPC50K or later vintage is inserted in any

system for RPE loop, QCD66D or later vintage
must be used.

Connector

Header Pins

L% 12 3
{lll. 1098)
Fig. 4-5

CIPC66 2.0 M Baud Converter Pack Header Pin Strapping

Chart 4-3
REMOTE ALARM INSTALLATION

In an RPE ingalation, a power falure at the remote end cannot be detected a the locd end. To
overcome this, a wire 1Joa'r can be connected from the remote QPC84 power monitor to the aarm ir]lout
of the local QPC84. This can be used to generate TTY and/or visua darm indication of power falure

at the remote end.

The procedures in this chart refer to Pig. 4-7.

STEP PROCEDURE

1 Using procedures given in 553-2YY1-210, ingall connector cables (NEA25B or equivaent)
from the P10 plug of each remote QCA8 to the cross-connect field.

2 Ingtall and desgnate a NEA25B (or equivaent) connector cable from the cross-connect
termind to the main location.

3 At the main location, connect the two alarm leads (via the cross-connect termind) to a
customer provided darm with provison for audio indication of remote power falure.

4 Connect 2 leads from the main darm to TS3 of the QCAG6 (L system), QCA10 (VL system),
QCA23 (LE system), QCA24 (VLE and XL systems), QCA28 (A system), or QCA37
(SL-1IM system).

Page 4-8
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QPC99 Carrier Interface Pack

|-
Option
Switch
On
Off
123456

Pad Switch
On

78910112

3

Note: Refer to 553-2201-221 for switch settings.

{1li. 836)

Fig. 4-6
QPCS89 Carrier Interface Pack Option Switch Settings

Page 4-9
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Cross-connect ‘

Remote Equipment Field Local Equipment
! |
. \
QPC84 Normally | \I Customer-Provided
{Note 1) Open Alarm
J10 -F:]E‘P‘UQ l | un YN
—48 -
QCAS8 + | AX
Cabinet - It
asp10 [
Power é,
Converter | ”"
Shelf l
I :
i
&chgﬁ) PIO PI | i —_ lp
310 b ug‘;l“‘— 310 10 Plug
ocAs ] [F{ l Normally [:t
B Open
Cabinet . -
o N CPU
as | Cabinet ToCO
D10 Remote
| Alarm
' I
|
|
QPC84 l
{Noto 1)
110 L P10 Plug l
QCAS8
Cabinet L1l \ Local SL-1
QasD1o {
Notes:

1. The QPC84 circuit pack, in the power converter shelf, provides LED indication of out-of-tolerance voltages
and controls the system alarm indication.

2. The rectifier is present in L, LE, M and A systems only. When the QSD4 is not present, TS3 is located on
OUT-type power units (for fans).

3. See 553-2YY1-210 and -215 for connecting information.

Fig. 4-7
Remote Alarm Connection
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{<— QBL14

Tape Terminal-”‘ ' Input Breaker
P \:\ ,:7" (Rear View)

Fig. 4-8
Input Breaker of QBL14 Power Distribution Box
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5. CARRIER INTERFACE

PRACTICE 553-2601-200

LAND-BASED CARRIER

GENERAL
ENGINEERING
CONSIDERATIONS

CARRIER
SPECIFICATIONS

5.01 The SL-1 RPE hardware has been designed to interface with
Northern Telecom’'s LD-1 carrier apparatus which conforms to the T-I
industry standard. Therefore any carrier system conforming to T-I
sgnding standards should be able to interface with SL-1 RPE: Minor
differences in carrier maintenance can generdly be accommodated by
option switches in the carrier interface pack.

5.02 In addition to the T1 carrier rules, the following rules aso apply:

e The distance from locd to remote equipment cannot exceed 70 miles
(112 km).

1 Line repeaters are powered from the Office Repeater Bay (ORB)
since no power is available from the SL-1 interface.

1 The SL-1 interface with the LD-1 carier line contains an M-type
fault location filter (3017 Hz) without level of polarity options. The
fault location filter is powered by the SL-1 RPE equipment. No
other M-type filters can be used in the same span.

5.03 If an ORB is being used, the cable between the ORB and the MDF
should have the following characteritics

1 The impedance presented to the SL-1 equipment should be 100 ohms
at 722 kHz.

i The total distance between the SL-1 and the ORB or first line
repeater should not exceed 750 feet (250 m).

o Cable, designed for PCM or digitd sgnds should consst of
in%ilvic)luany shielded twisted pairs (e.g., NE-750A to NE-759A-type
cables).

5.04 The SL-1 RPE is compatble with carier facilities having the
characteristics shown in Table 5-A and Fig. 5.

Page 5-1
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Table 5-A

CARRIER CHARACTERISTICS

Line Rate
Signd
Output Level

Output Pulse Width

Output Rise and Fall
Time

Overshoot

Impedance
Output Jitter
Input Level

Input Jitter

Interpulse Time

1.544 Mb/s (+200 b/s)
bipolar, 50% duty cycle
Option 1

If the equipment interfaces directly with the carrier line, or with an
office repeater bay which is less than 150 feet away from the common
equipment, the postive and negative output pulse heights are 3V +10%
and the imbaance between the positive and negative pulses is less than
5%.

Option 2

When interfacing with an Office Repeater Ray which is between 150 and
750 feet away from the common equipment, the positive and negative
gquout pulse heights are 6 V +10% and the imbalance between positive

negative pulses is less than 5%. With this configuration one of two
possible equalizers is inserted in the carrier ling, in order to make the
total cable and equdizer loss about 6 dB. This will provide the required
3V pulses a the ORB.

The output pulse. width a haf pulse height is 324+ 30 ns.

Unbaance een postive and negative pulse width at half pulse
height is less than +15 ns.

The output rise and fdl time is less than 90 ns.

The overshoot a the trailing edge of the output pulse is between 20 and
40% of pulse height with decay to 10% or less of base line to peak
overshoot within 400 ns.

The nomina impedance at the line interface is 100 Q.

The maximum jitter on the digitd output Sgna can be 30 ns RMS.

The posgtive and negetive input pulse height will be in the range of 0.07
to 3 V with a possible imbalance between postive pulses of 5%.

The system can accommodate a low frequency input jitter of up to 20 ns
RM %ak Jitter with frequencies above 2 kHz should not be more than +50
ns pesk.

The time between pulses in adjacent time dots will be 648+20 ns.
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<—— 400 ns

]

.

{

- 2¢4 <W +15 ns <354}

54 < A=03 <56V

Shall Not
Base Line Exceed 10%
To Peak Overshoot

Overshoot

Ax02<h<Ax04

tr, ti l <80 ns

Fig. 5-1

Output Pulse Characteristics {6 V option selected and no output
equalizer terminating into 100 ohm load)

IN-HOUSE RPE (IRPE)

5.05 Since there is a carrier repeater located in the QPCY9, it is not
necessary to use ORB’s and extra repesters between the locd and
remote ends of the RPE if the distance between them is typicaly less
than 2500 f t (750 m). In this case the standard T-I procedures for cable
ingtallation should be followed. Other consderations are as follows:

e The impedance presented to the SL-1 system should be 100 Q at 772
kHz.

e Unless the cable effectively separates transmit and recelve pairs,
separatli cables for transmit and receive should be used to avoid
crosstalk.

¢ Brid &ds taps and loading coils, and building-out capacitors are to be
avoided.

e Cable environment can af fect transmisson line itance_and
resstance, causng inpedance mismatches and sgnd reflections. Cable
should therefore be clean and dry.

5.06 IRPE Maximum Distances. Permissible IRPE operating distances
depend on total losses and noise between the locd and remote locations.

(& If separate cables are used for transmit and receive directions and
if no noise or crosstak from other pairs or external sources
reaches the dgnal pairs, the maximum dlowable loss a 772 kHz is
26 dB. In this case the following approximate values apply:
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e 3200 ft (975 m) of 26 AWG wire
13800 ft (1158 m) of 24 AWG wire
¢ 5100 ft (1554 m) of 22 AWG wire.

(b) Table 5B shows the operating limits when using severd carrier
systems without any additiona equipment in the same group.

Table 5-B
NUMBER OF 1.544 MB/S SYSTEMS IN ONE BINDER GROUP

NO OF RPE SYSTEMS PER BINDER GRP
MAX. CABLE LENGTH (Ft [ m 1)

WIRE 4 6 12
GAUGE
26
24 (I T 2100 (640) 110 (670)
22 3600 (1097) 3000 (914) 2700 (213)

(¢) If only one twin carrier system and SL-1 equipment (e.19., SL-1
sets, 500 sets) are used in the same binder group, the following

cable length limits apply:

® 2500 ft (762 m) of 26 AWG wire
12800 ft (853 m) of 24 AWG wire
® 3600 ft (2097 m) of 22 AWG wire.

(d) If other high trangent switching pairs are used in the same binder
group, the maximum cable length is limited by LD-1 engineering
rules for high noise environments and the following worst case
limits gpply:

1900 ft (579 m) of 26 AWG wire
¢ 2100 ft (640 m) of 24 AWG wire
12400 ft (732 m) of 22 AWG wire.
MICROWAVE RADIO 5.07 Cabling between the SL-1 and the carrier facility should meet the
same criteria outlined for land-line carier sysems In addition, the

complete microwave sysem must dso meet the overdl limits for
land-based carrier systems and conform to T1 interfacing specifications.
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5.06 Distance Limits. As in land-line carier systems, the distance a
which the SL-1 can operate is governed by a time out in the peripheral
sgndln cad of 1.5 ms when interrogating the J)etlpherd egwpment.
This 1.5 ms vaue is the maximum tota round-trip time alowable,
including propagetion time and any delay introduced sgnd
processing & microwave daions. The maximum distance dlowed is
given by the following formula

Maximum Allowable Digtance (miles) = (M X V-D)
2

M = maximum dlowable delay (ms)
V = propagation velocity (miles/ms)
D = any other processing delays.

5.09 Example: In the case of a land-line sysem, assume that the
maximum dlowable delal (M) is 1.25 msto give a safety margin of 0.25
ms. The propagation velocity of signds through wire is 115 miles/ms.
Assume there are no delays in the system. Thus the formula:

(MV-D) (1.25 x 115)—0

2 2
= 71.875 or about 70 miles.
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6. CONNECTIONS
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6.01 All cables except connector C and D cables of carrier shelves are
terminated and designated as described in §53-2YY1-215. Connector C
and D cables are terminated as shown in Tables 6-A and- 6-B.

6.02 Cross-connect wiring to QUAL emergency transfer unit as shown
in Ag. 6-1 and Table 6-R

6.03 Sets and consoles are cross-connected to PE shelves as described in
553-2YY1-215.

6.04 Connections for 500-type sets and trunks that connect through
emergency transfer units are given in F_ig. 6-1. A ring ground Start
button must be provided on these sats if the trunks are ring ground
start,

6.05 RPE local and remote carrier shelves are cross-connected to the
digital carrier cable pairs as shown in Fig. 6-2 and 6-3.

6.06 RPE maintenance pairs are cross-connected as shown in Fig. 6-4.
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Table 6-A
CABLE C DESIGNATIONS

(Local and Remote Locations)

NETWORK CARD CONN C LEAD LEAD
LOOP POS PIN NO. CLR DESIGNATION
X 9 1 BL-W C1
X 9 26 W-BL C2
X 9 2 0-w C3
X 9 27 wW=0 c4
Y 9 3 G-W c9
Y 9 28 W-G clo
Y 9 4 BR-W C11
Y 9 29 W-BR C12
9 5 S-W OWT
9 30 W-S OWR
9 6 BL-R FLT
9 31 R-BL FLR
O-R FLWA
4 8! R-0O FLWB
4 33 G-R WFIT
4 R-G WFIR
9to0 25, GND
34 to 50 (see Notes) GND

Note: 1 These leads are grounded in the carier shelf when cable
connectors C and D are ingtdled in jacks C and D. They are cut off at
the MDF when cables C and D go dlrectIY to an MDF. Carrier

tphrObl{/IeernFS are less likely to occur when the cables terminate directly on
e :

Note 2: When cables C and D go to an intermediate cross-connect
termind, i.e, an SL-1 cross-connect termina, they are terminated at
tpat terminal and extended to the MDF. These leads are then cut off a
the MDF.
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Table 6-B
CABLE D DESIGNATIONS
(Local and Remote Locations)

NETWORK CARD CONN C LEAD LEAD
LOOP POS PIN NO. CLR DESIGNATION

X 9 1 BL-W C5
X 9 % W-BL Cé
X 9 2 o-w (o4}
X 9 27 w-0 C8
Y 9 3 G-W cl3
Y 9 28 w-G Cl4
Y 9 4 BR-W Cl5
Y g 29 W-BR Clé

5 5 S-W GND

4 30 W-S GND

4 6 BI-R PFX1

g 31 R-BL PFX2

3 7 O-R PFY1

9 32 R-O PFY 2

8 G-R DCST

9 33 R-G DSCR

9 9 BR-R DETT

9 34 R-BR DETR

10-25
35-50 (see Notes)

Note: 1 These leads are grounded in the carrier shelf when cable
connectors C and D are indtdled in jacks C and D. They are cut off at
the MDF when cables C and D go directly to an MFD.

Note 2: When cables C and D go to an intermediate cross-connect
termind, i.e, an SL-1 cross-connect termind, they are terminated at
tpat termina and extended to the MDF. These leads are then cut off at
the MDF.
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QUA1 Unit QCA8 or QCA37PE Console Carrier Shelf
PFJ5 Cable Cabinet P10 Cable Cable D
Leads Cable Leads Leads Leads
Color Name Color Name Color Name
W-BL TCO @mem—eem——@ BL-W XFE1

o-W 48V BL-BK -48V
W-G GND R-S GND

Console
GW GND BK-BL GND @=—————e@ BK-BL PFT

Control

W-BR TC1 3 ® BL-BK ;  Switch

SL-w TC2

BR-W ALM1 ~ g BR-BK LOOP x

I MJ PFT
R-BL ALM2 Alm Control
Led
—@ BK-BR
W-S CONT1 | @ BLR PEX1
R-S PFT1 @ ® RBL PFX2
SR PFT2 +—— See Notes
BK-BL PFT3
BL-BK PFT4
Loop Y
BK-0 PFTS PFT
0-BK PFT6 Control
See Notes

BK-G PFT?7

G-BK PFT8 O-R PFY1
BL-R CONT2 & ® RO RFY2

Notes: 1  Typical wiring of 24 PFT stations (12 served and controlled by Loop X, 12 by Loop Y).
Each PFT1through PFT8 lead controls 3 stations, the bridging of the PFT1to PFT8
leads adds or deletes stations to Loops X or Y. See 553-2YY 1-215 for connections
of PFT stations and CO trunks to the PFT control leads.

2. PFT stations served by PE shelves of Loop X must not be connected to the same PFT
circuits that provide PFT for stations of Loop Y.

[ @ Indicates installer provided wiring

Fig. 6-1
PFT intercabinet and Console Cross-Connections {QUA1 shown)
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2-9 ‘Big

SUOI398UU0D)-SSO1) JdH 3I0WaY-0] -|8207 IdH 1dd

Local Carrier Local MDF Carrier Service Carrier Remote MDF
Shelf Facilities Centre Facilities

Cle ® C| <4 cCl @ ® C1 -~ c |

Part of C2 & —@ 2 < c2 &———8 Cc2 <4 c2
Conn C —i»]

Cable Cle o c3 = c3 & & C3 <4 c 3

Cle @ c4 4 c4 @& — C4 -4 ca

Ch & —e C5 > C5 @ ® c5 - c5

Part of C6 @ —e8 C 6 - - - @ @ C6 - C6
Conn D—p»

Cable C7 o ®c7 » Clo-0 ¢7 > c 7

C8 &~ @ C8 - cs @& # Cs8 > (oF:]

Co & ® C9 4 C9 o———o C9 < c9

Part of Ci0 e e C10 < clo &————e Cl10—w—-g¢g——cCl0
Conn C—1p»

Cable Cll e e C11 ¢ Clt & o C11 > cn

c2 e——o———e 12 —-—-eg¢———C12 6——e Cl12— g4————CI2

Ci3e —e C13 —» C13 &———e C13 ——pp———CI3

Part of C14 @ ® Cl14 —>- Cl4 ® ® C14 —P- C14
Conn Dy

Cable Ci5 & —e C15 - Ci5 & ® C15 - Ccls

C16 @ ® C16 P C16 @ ® C16 »— cl6

Remote Carrier

Cl
c2
c3
c4
c5
C6
c7
C8
C9

Clo
Cl1

cil2
CI3
Cci4
CI5

Clé

Shelf

A

A

A

Part of
Conn C
Cable

Part of
Conn D
Cable

Part of
Conn C
Cable

Part of
Conn D
Cable

002-1092-£SS 301LIVvHd



PRACTICE 563-2601-200
Local End Service Centre Remote End
MDF CA Pair CA Pair MDF
Connections No. No. Connections
C1 cl
&5 Note 1 . -4 Note 1[* _l|"°
Czor'i NoteZ‘ Note'2 r' te C2
|
Ca"}i e LT
r
C4.‘1|: < <4 J| I| Lo ca
] Note 2 !
05.1,: oer — i 5'|, c5 o
r'.l |—l.1
| |
€7 0-12 Pp—o—P- S :..{. c7
4
To C8,. ——0b- — te C8 To
Carrier co - < > e e C9 Carrier
Shelf Shelf
° cio N e I :'—1. C10 °
| p—
|
C”o-: : —d— 4 _______: 1,.,C11
c12 .07 | —e— ——1ll.cn
1 i
it
C13.1:: p——P L:.r_. C13
M
Cci4 Jl'i > > ; 'L c14
| 1
C15 - b——P ‘ |L P Ci15
J q
cig, ! > Le C16

Note 1: Receiving and transmission cable pairs to be entered in these columns.
Obtained from Switching Centre personnel and work order.

Note 2:

—’—. Indicates transmission to Service Centre from Local End.

——*® |ndicates receiving from Service Centre at Local End.

’—’_ indicates recewing from Service Centre at Remote End.

‘—<— Indicates transmission to Service Centre from Remote End.

Each set of cable pairs (joined by broken lines) is a separate carrier line (system).

Fig. 6-3

Detail of MDF Cross-Connections (Local and Remote)
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Local End Carrier Shelf Remote End Carrier Shelf
Cable Wire Lead Lead Wire Cable
No. Color Name Name Color No.
sw oOWT oOWT Sw
W-S OWR OWR W-S
. BL-R FLT Shelf No. 1 FLT BL-R c
R-BL FLR FLR R-BL
0-R F LWA > F LWA 0-R
R-0 R R m— — | WB R-0

e
0-R F LWA Shelf No. 2 — [ LWA 0-R
¢ (and all additional shelves) c
R-0 FLwB 3 g~ [ |\ B R-0
~

A) RPE SYSTEM NOT EQUIPPED WITH ORB

’
SW OWT = > OWT S-w
0
W-S OWR == R > OWR Ww-s
BL-R FLT - B > FLT BL-R
R-BL FLR < ] - FLR R-BL
C b c
0-R FLWA F LWA 0-R
Shelf
R-0 FLWE g No. 1 FLWB R-0
G-R WEIT WFIT G-R
_RG WFIR  — WFIR R-G
~
G-R DCST e ——# DCST G-R
R-G DCSR DCSR R-G
D D
BR-R D ETT DETT BR-R
\ R-BR DETR DETR R-BR
e
0-R FLWA = - WA 0-R
C Shelf No. 2 C
RO FLWB - (and other shelves > FLWB R-0 1
> see note 4)
D R-G DCSR - » DCSR R-G :l D
~
B) SYSTEM EQUIPPED WITH ORB. ORB NOT LOCATED AT
LOCAL OR REMOTE END
Fig. 6-4

Maintenance Leads Cross-Connections
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Local End Carrier Shelf Remote End Carrier Shelf
Cable Wire Lead Lead Wire Cable
No. Color Name Name Color No.
S-W OWT -t > OWT S-W
W-S OWR = %I (e w R w-S
BL-R FLT B » LT BL-R
R-BL FLR P el FLR R-BL
C C
OR F LWA FLWA O-R
R-O FLWB 3 —» FLWB R-O
G-R WFIT b \WFIT G-R
R-G WFIR Shelf WFIR RG

No. 1
GR DCST - DCST GR
R-G DCSR DCSR R-G
D D
BR-R DETT DETT BR-R
R-BR DETR DETR R-BR
/
c OR FLWA <— ohelf > FLWA OR c
No. 2 - X
_ RO FLWB et and_other FLWB R-O
shelves)
-
D L R-G DCSR L DCSR R-G D

Notes: 1. Cross-connections are shown when ORB is located at the local end.

2. If ORB is located at the remote end, the cross-connections shown above for the local end
are connected at the remote end and the connections shown for the remote end are
connected at the local end.

3. If there is an ORB at the local and remote ends, cross-connections for both ends are the
same as shown above for the local end.

4. Assuming all the shelves go to the same remote location.

C) SYSTEM EQUIPPED WITH ORB AT LOCAL
OR REMOTE OR BOTH LOCATIONS

=*» Fig. 6-4 (Continued)
-» Maintenance Leads Cross-Connections

Page 6-6



7. TESTING

PRACTICE 553-2601-200

TRANSMISSION
QUALITY TEST

701 The following identifies the testing information for equipment+
associated  with  RPE. -

(a) LD-1 carrier Equipment. Refer to 368-2101-200.

(b) Network Loops:
Load the Remote Peripheral Equipment Diagnostic Program 33.
Enter LD 33 0n TN
Enter Command LOOP L (L is the loop nunber)
Response will be ‘OK’ if no faults are detected.
Enter Command SCAR L to switch primary carriers on loop L
Enter LOOP L again on TTY.

Note: Any connection merno%( or channd faults detected result in
the affected channd being disabled. Refer to Program 30 to
interpret outputs.

{c) 500/2500 Sets, SL-1 Sets, Attendant Consoles and Add-on
Modules. Refer to 5§53-2YY1-310, -305 and -300 respectively or
553~2YY1-315. P |

(d) Emergency Transfer Stations and Trunks. Manudly invoke
emergency transfer by operating the emergency transfer switch on
the faceplate of the QPCM pack. orm an outgoing and
incoming cdl to each dation.

Note: If outgoing trunks are ring ground dart, momentarily
operate the ground start button on the 500-type set after lifting
the receiver to get did tone.

7.02 The Remote Peripherd Equipment Diagnostic Program 33 should +=
be included in the midnight routines for any system having RPE. -

7.03 Figure 71 shows the monitoring facility built into the QPC99
Carier Interface circuit pack. Using these facilities, transmisson quality
should be tested when the ingdlation is complete.

7.04 There are 4 jacks on the front of the QPC99:

1 ROUT A and ROUT B are input jacks for channds A and B
respectively

1 MON A and MON B are output jacks for the monitoring of the
regenerated signal. Connecting a test set to the MON jack does not
upset an operating RPE system. A test set can be connected to a
MON jack a any time to test transmission qudity.

7.05 Transmisson may be checked by closng the MLP switch at the
rear end, ir?ecting a test dgnd a the ROUT jack and monitoring the
output a atar end MON jack. This checks the transmission path in one
direction. The reverse transmission path should be checked in the same

way.
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SPAN LINE FAULT
LOCATING

Page 7-2

7.06 The typicd repeatered line maintenance arangement (Fig. 7-2)
includes a series of fault-loceting filters and a fault-locating cable pair
ingdled in each span line One fault locating filter is used for dl
repesters indtaled in a single housing _gmaximum_ 25 two-way repesters
in a sngle housing). A filter with a different audio center frequency is
ingdled in each repeater housing in the span line.

7.07 The fault locating filter is a narrow band sdlective filter centered
a one of 12 audio frequencies. The output of each repeater in the
housing is bridged across the input of the respective fault-locating
filter. The outputs of dl filters in a span are connected to the common
fault locating cable pair. This arrangement permits interrogeting each
repegter in a gpan from dther span termind using a test si(f:;nd with an
audio frequency component corresponding to the center frequency of
the respective fault locating filter.

706 The fault locating test is peformed usng a Pulse Code
Modulation (PCM) line and repeater test set (Lair Seigler Sierra 415A
or equivaent), when a span line is producing excessve errors or a
failure has occurred, and it is necessary to locate the defective repeater.
To accomplish the test, the line is removed from service and the test set
is connected to the line at the span terminal. The output of the test set
transmit section is connected to the span line while the receive section
input is connected to the corresponding fault locating jack.

7.09 A series of test pulses with an audio-frequency component is
transmitted down the line. The audio-frequency component is selected
in turn to correspond to each of the fault-locating filters in the span.
This audio-frequency component appears in the output of each r er
in the span. Howéver, a portion of this sgnd filters through the
gppropriate associated fault-locating filter and returns to the test set
over the fault locating par. The amplitude of this tet sgnd is
measured on the dB meter and is a function of the performance of the
repeater under the various test sgnal conditions. If a repester has failed
completely, no test dgnd is returned to the test set. By changing the
audio-frequency component, each repeater in a span can be tested until
the faulty or margina repester is located.
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NG
A >
L~

3
t{ t l\'
ROUT A MONA MLPA
' N
8 >
r 3
S
| 4 Ly t
ROUT B MON B
MLP B
] aPcooF L
A
B
QPC67
A
——‘——-——J
- _
‘ A
A A QPC62
J b | *7
L < 3
-
1 MLPA
A ¥
B < < MLP B
N X
48
1 ]
Fig. 7-1

QPC99 Maintenance Jacks and Looping Switches
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West Test Set East
VL Polarized Repeaters ORB E H L Polarized Repeaters
M. Filter A - L Output {7 Input A ||- L M. Filter
(Note 1) {Note 1)
F'D' (Note 2)] INL D
RPE VM le |—s — > — — |} RPE
Local + Remote
ca _4 ! 4 | < |" (Note 3)
A\

- - |-

v<..._.. - . —

Fault Locate Pair

Note 1: Non-polarized M filter on the QPCB7 pack. There must be no M filters within the repeater span.
Note 2: The previous filter must be good for the signal to continue.

Note 3: Loopback conditions, controlled by QPC99, occur under the following conditions:
i DC on Fault Locate Pair and TRIOS present

*DC on Fault Locate Pair and excessive Bipolar Violations (BPV)
i TR 10S present

Fig. 7-2
Typical Span Line Fault-Locating Arrangement
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1. GENERAL

1 .01 Remote Peripherd EquaiBment (RPE) is a

hardware option avalable for the SL-1

sem. RPE is used to extend the servi n(_:Lran e of

the SL- 1 to a maximum of 70 miles (112 km) from
the main SL-1 location.

1.02 A carier syslem must be used to link the local

~and remote RPE locations. This can be
provided by Northern Telecom or by the customer.
The system should conform to “T1” carrier
Specifications.

* SL-1 is a trademark of Northern Telecom Limited

@Northern Telecom Limited 1979
Printed in Canada

1.03 It must be kept in mind that the SL- 1 RPE and

the carrier conditute a unified sysem. The
firsd stages of the fault-clearing procedure should deal
with identifying the location of the fauilt.

1.04 Before this section is used to diagnose faults

and guide the repair of faults, 553-2601-200
should be read to gain familiarity with the SL-1 RPE
system and its limits.

This section gives fault-clearing procedures for the
SL-1 RPE only. Carrier equipment is referred to, but
only in generd” terms, since the proper documentation
for each carrier system should be obtained from the
manufacturer.

2. EQUIPMENT DESCRIPTION

2.01 Each RPE system extends a SL-1 network

loop to a maximum of 70 miles (112 km).
Each loop serves up to a maximum of 4 Periphera
Equipment (PE) shelves.

2.02 A QPC50 network loop pack connects to an

RPE carrier shelf at the SL-1 equipment (local
eng and the PE shelves connect to an RPE carrier
shelf at the remote location (see Fig. 2-I). The two
carier  shelves interface with "a 1.544 Mb/s
multiplexed-digital carrier wi%wch asLD-1) via
four cable pars for Sgndin transmisson. The
two carrier shelves (one locd, one remote) will serve
two remote network loops.

2.03 An ORB is required in an RPE system if the
remote PE equipment is more than 2500 feet
(762 m) from the locd SL-1 carrier shlf.

An ORB provides the following:
e Soan line monitoring

@ error monitoring
e fault-locate system access

| order-wire termination with DDD access

@ line looping.

Page 1
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Network
Loop
QPCs0

PE
Shelves

2 MBaud Carrier 1.5 MBaud Remote
Conv Interface Conv Per SW
QPC66 QPC99 QPC62 QPC65
b A
<3<}
Carrier Office Carrier
Maint Repeater Maint.
QPC67 Bay QPC67
Ir 1\
Y \
Loqal Digital ;
Carrier 1.5 MBaud Carrier Carrier 2 MBaud
Buffer Conv Facilities Interface Conv
QPCe3 QPC62 QPC99 Qrcee

RPE Carrier Shelf at SL-1 Location

Shelf at Remote Location

Fig. 2-| — RPE Block Diagram
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3. FAULT DETECTION
OVERLAY PROGRAMS

3.01 Mod faults are detected automaticaly by
diagnogtic routines that are provided on the
system tape.

3.02 Program 45 (Background Signding Test) is
run continuoudy to test the sgnding paths to
al PE shdves.

3.03 Program 33 (RPE Diagnostic Program)

should be included in the midnight routines,
(see  553-2001-220 for  procedurés)  which
automatically tests RPE Oa?stems every 24 hours. The
prggram may aso be loaded manudly to test an RPE
system.

3.04 Program 62 (RPE Loca End Diaégnostic) may
be loaded manualy to test the loca equipment
associated with an RPE system.

3.05 Programs 45 and 33 may disable parts of

RPE systems (network loops) that fail during
a test. Program 45 may light the LED on PE shdf
packs. Faults are also indicated by an output on a
Teletypewriter (TTY) or Fl))&la code on the
maintenance display on the QPCA1 pack located on
the CPU common equipment shelf.

3.06 The meaning of the mnemonics output on the

TTY is determined referring  to
553-2001-505. The first three characters of the
output identify the program and the other characters
identify the meaning of the output.”

3.07 The suspected faulty pack associated with the
~ maintenance d%)lay code is adso given in table
form in 553-2001-205.

ALARM INDICATIONS
3.08 Locd and remote eror monitors in the
QPC99 indicate when:

e the error rate a one of the two carriers
exceeds one in 104 bits, or

o the carrier loses framing.

When a remote error monitor detects an error it sends
amessage to the central contral. If the local monitor
isin the error condition, or receives an error message
from the remote monitor, the background signaing
diagnogtic takes the following action.

SECTION 553-2601-500

I minor darm lamp & the locdly served
attendant console(s) is seadily lit.

| Oltjitme dots served by the faulty line are busied

e diagnosic messages a dl maintenance
terminals is printed out.

3.09 Lampsare grovi_ded on circuit packs QPC62

and QPC99 to indicate out of frame and/or
high error rate conditions. If the errors are in the
carier line going from the remote equipment to the
ORB, an darm Is sounded &t the ORB.

Errorsin peripheral equipment at the remote location

rase the same error and alarm indications as loca
periphera equipment.

4. FAULT CLEARING

4.01 Fault dearing begins with the flowchart in this
section. The deps in the flowchat are

designed to isolate the fault with the use of programs

33 and 62 and then to replace the defective

apparatus.

4.02 Precautions. Circuit packs in an RPE network
loop should not be changed without disabling
the loop according to the following procedure:

(1) load overlay 33 (RPD),

(2) issue DISL L command (see 553-2001-505 for
more detail),

(3) change circuit pack,
(4) issue ENLL L command.

If a pack has been changed while the loop was
enabled, the loop should be re-enabled in two steps.

(1) disable the loop (DISL L),
(2) enable the loop (ENL L).

Other precautions are listed in 553-2001-505 and
should be followed while replacing faulty apparatus.

Page 3
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4.03 Option Switches. 553-2601-200 gives the

option switch settings on the QPC62 and

PC99 circuit packs. When replacing these packs,

the option switches on the replacement pack must be
set accordingly.

4.04 Power. Carrier shelves are powered by a

QBL 14 power distribution box (see
553-2601-200 for connections and Wirinlg). If the
power fault lies esawhere, refer to the fault-clearing
procedures for the power supplies given in
- 553- 2YY1-520.

a Q Q Q
P P P P
c c C C
6 6 6 6
5 3 2 6
r r
REMOTE LOCAL -5 M BAUD 2 M BAUD
PER CARRIER CONV CONV
SWITCH BUFFER
0
FRM FL A
0
FRM FL B
6V
12V
T QPCB3 in Local Carrier Shelf Only

QPC65 in Remote Carrier Shelf Only

Note : Only one QPC99 is present in the shelf.

4.05 Faceplate Layout. Figure 4-1 depicts the

faceplates of circuit packs located on the local
and remote carrier shelves. Table 4-A gives the
functions of the switches and the meanings of the
LEDs on each faceplate.

4.06 Disabling Loop for Testing. An RPE loop

uses two carrier links. If a fault can be isolated
to one carier link, the suspected link should be
disabled. In this case the traffic handled by a sngle
link is 360 ccs. Fault clearing can then be done with
unnoticegble effects for the end user. If a spare
compgtible carrier link is available it can be switched
into the system until the fault is cleared.

Q Q g Q
P P P
C o} C C
9 9 b 8
9 9 7 9
F
r : r r
CARRIER ARRIER CARRIER 5/i2 CONV
INTF srn-l't:lgnz Mé\ me
INFL  INFL
A B AOUTA Swe
TATE STATE (©
e 9 MoN S ovgr
©
Q0P LOQP RQUIB
o] o \ 0
A B [ ) OWR
e/
FORCE on B
N\
(@)
FOéCE =
MLP MLP ORDER
@ © 0+12
T WIRE
-] 0 -12
ENB
@ otb
ENABLE IS
O GRD
) G
INF L INFL
¢ | | %
K B
@P) CE)S DISC RESET
E B
A
T QPC99 of Vintage F and Subsequent

QPC99 of Vintages A to E

Fig. 4-1 = Carrier Shelf Circuit Pack Faceplates
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TABLE 4-A

CIRCUIT PACK LED

Circuit Pack No.

Comments

QPC62 QPC99
LED Designation
FRM FRM INFL INFL STATE STATE LPA LPB
FLA FLB A B A B
® = |t
Status of LED o _ Extinguished
System is normal and operating on STATE A.
O o] o] (o] ® (o] o e] . R . .
If unable to switch to STATE B, outgaing Carrier O has failed.
System is normal and operating on STATE B.
° © ° ° °© e ° ° If unable to switch to STATE A, out:9Qing Carrier 1 has failed.
L] o o ° o L o o Incoming Carrier 1 has failed.
o ® (] e ® o o o Incoming Carrier 0 has failed.
[ ® ® L o o o o Both Incoming Carriers have failed.
o o o o o o o o Both incoming Carriers have failed.
® o ® o o ® ® o Carrier looping test in progress on Carrier 1.
o L4 o ® e o o ° Carrier looping test in progress on Carrier O.
(o] (o] L ] [ ] o] (o) O (o]

Loop is manually disabled, disable switch in disable position.

00S-109T-€SS NOILDHS
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START

THIS IS THE STARTING
POINT FOR REMOTE
PERIPHERAL FRULT

CLERRINC PROCEDURES

e RNY RPD OR RPL ~
MESSAGES?

REFER TO SECTION
5532001 121011 -505
TO INTERPRET OUTPUT AN
CLEAR FRULT. RPO
MESSAGES ARE LISTED IN
PROGRAM 33 FIND RPL IN
PROGRAM 6 2

LOAD PROGRAM 33
ENTER LD 33

ENTER®
STAT L RLL

TG CHECK IF A CARRIER IS
DISABLED

SHEET 1
Page 6

s

TO SHEET 4

TO SHEET 2

YES

TO SHEET 2

RESPONSE
bsBL C
?

NO

FROM SHEET 3.4. & 5§

ENTER
LOOP L
TO TEST LOOP

RESPONSE
OK
?

RESPONSE
APD 230:231:232 OR
\240?/
NG

PROCEED AS INDICATED BY
RPO OUTPUT REFER TO
SECT ION
553-2001 (2101) -505

—_

Flowchart 4-1 — RPE Fault-Clearing Procedures
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FROM SHEET 1

ENTER
SCAR L

10 SWITCH PRIMARY
CARRIER

ENTER
LOOP L
TO TEST LQOP

TO SHEET 6

I$ tooP*™ TEST "OK™
ON BOTH CARRIERS? )

1S FRULT APPERRING ON
ONE CARRIER OGNLY?Z

Jiky

NO

YES

ENTER
DISI L ¢

¥

ENTER
STAT L ALL
TO DETERMINE WHICH
CARRIER [S TRHE SEDONDARY
CARREER

ENTER
DISI L ¢
10 DISABLE THE SECONDARY
CARAIER

ABORT PROGRAM 33 ENTER
MMM

LORD PROGRAM 62 ENTER
LD 62

TO DISABLE THE FRULTY
CARRIER

Howchart 4-1 Continued = RPE Fault-Clearing Procedures

TO SHEET 3
DEFINE LOOP WITH OFLP
COMMAND. ENTER
OFLPL
L= LOOP NUMBER
SHEET 2

Page 7
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FROMSHEETS 2, & 4

GG
TOSHEET 1
ENTER ABORT 62
LocL ¢ ENTER » MMM
18 PERFORM LOOP RROUND ENTER LO 33 =
CONTINUITY TESTS ON LOAD 33
LOCAL EQUIPMENT
REPONSE
TOR"T
YES
NO
[ “h A
LOCAL END EQUIPMENT IS
FRULTY. REPAIR RS ENTER
DIRECTED BY RPL OUTPUT LOCL C ALL
GIVEN IN SECTION T0 TEST ALL CHANNELS
553-2001 (2101) -505
TO RETEST ENTER RESPONSE
LocL ¢ <t ~OK"?
NO
yes
TO SHEET
ENTER
RESPONSE “OK™? ENLC C N=OOBY4
TO RE-ENABLE CARRIER
ENTER v

ENLC C
TG REENABLE CARRIER

Flowchart 4-1 Continued -~ RPE Fault-Clearing Procedures

SHEET 3
Page 8




FROM SHEET 3

DID FRULT APPEAR ON
BOTH CARRIERS?

NO

NOOGY

SECTION 553-2601-500

¥

DISABLE NEW SECONDRRY
CARRIER.  ENTER
DISI ¢

v

REPAIR REMOTE EQUIPMENT
RS DIRECTED BY RESPONSE

T¢ “LOOP" COMMAND. REFER

10 SECTION
553-2001 (2101) -SOS

ABORT PROGRAM 62
ENTER
LBAD PROGRAM 33
ENTER LD 33

ONE ON BOTH CARRIERS?

<$S "LOCL™ TYEST BEEN

TO SHEET 1

TO SHEET 3

FROM SHEET 1

RBORT PROGRAM 3 3
ENTER sepm
LOAD PROGRAM 6 2
ENTER LO 62

ENTER
LocL L ¢

TO TEST DISABLED CARRIER

SNITCH PRIMARY CRRRIERS.

ENTER
SCRR

YES

TO SHEET 5

Flowchart 4-| Continued — RPE Fault-Clearing Procedures

RESPONSE "OK™?

TO SHEET 5

SHEET 4
Page 9
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FROM SHEET 4

| g | K

FROM SHEET 6

REPRIR LOCAL EQUIPMENT
AS DIRECTED BY RPL
OUTPUT. REFER TO SECTION
553-2001 (2101} -505.

TO RETEST DISABLED

ENTER
ENLC L C
TO RE-ENABLE THE
CARRIER

DID CRRRIER ENABLE?

CRRRIER ENTER
LocL C

RESPONSE ‘OK"?2

TES

NO

YES

ABORT PROGRAM 62
ENTER »xmx

LOAD PROGRAM 3 3
ENTER LD 33

HAS CARRIER BEEN
CHECKED?

YES

FROM SHEET 4

SUSPECT CRRRIER OR
REMOTE EQUIPMENT FAULT.

SUSPECT FRULT AT REMOTE
EQUIPMENT LOCATION

TO SHEET 1

V/

TO SHEET 6

CHECK CARRIER FACILITIES
AND REPAIR

Howchart 4-| Continued = RPE Fault-Clearing Procedures

SHEET 5
Page 10
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FROM SHEET §

F— Nx0106 w

TO SHEET 5
REPLACE CIRCUIT PACKS PROCEED AS DIRECTED BY
LISTED UNDER OUTPUT "NWS" OUTPUT. REFER TO
RESULTING FROM ATTEMPT SECTION
TO ENABLE CRRRIER $53-2001 121011 ~S0S

o

FROM SHEET 2

PERFORM F INAL SIGNLING
TEST ON LOOP. LORD
PROGRAM 30 (NWS) . ENTER

LO 30

ENTER
LOOP L

T0 CHECK PERIPHERAL
EQUIPMENT

( RESPONSE “OK?

\/ NO
YES
V
Flowchart 4- Continued - RPE Fault-Clearing Procedures
SHEET 6
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5. CARRIER FAULT CLEARING

RADIO CARRIER SYSTEM

5.01 The congderaions for clearing faults in land

carier sysems aso goply to radio links. The
radio link should meet T1 interfacing Specifications
and any cable connections between the radio and the
RPE should meet the same requirements as for
ground links.

LAND-LINE CARRIER SYSTEMS

5.02 Due to the number of carrier systems
_ avalable, this section can only give generd
idess for clearing faults in carrier sysems. Clearing
carrier faults requires.

I a generd understanding of carrier systems
e oscilloscope
e carier line test set

¢ complete documentation for the carrier
system.

Figure 5- 1 shows a smplified organizationa diagram

of an RPE carier sysem. The sysem can be

partitioned a any of several points to determine

whether any comi)onent (ORB, line repeater, etc. ) is

causng the fault. To asss in this, the SL-1 RPE

alstem has a facility to inject test fatterns a the
OUT jacks in the QPC99 (Fig. 5-2).

LOOPING OPTIONS
5.03 An RPE system has severa looping options

~ avalable to ad fault location. These options
are illugrated in (Fig. 5).
RPE Looping Options
I The system can be tested looping the

sgnd a the J)eripherd buffer (D). Load
overlay 32 and refer to 553-2001-505 for a
list of ‘avalable commands.

Page 12

COMMON CAUSES OF FAULTS
5.04 Possible causes of carier faults can included:

| Traffic and Pattern Changes. Each digita
repeater regenerates the clock from the
incoming sSgnd. When the loop isidle, a high
dengty of |s is put into the line, making cl
recovery esser. Under traffic conditions the
sgna “dendty decreases, making clock
recovery more difficult. If faults occur when
traffic is increased, there may be one or more
margina repesters in the carrier system, or
the clock recovery circuit a one or both RPE
ends may be mistuned.

1 Shorted or patidly grounded cable pair.

I The output from the loca transmitter can be
looped back into the local receiver(A). Load
overlay 62 and see 553-2001-505 for the
appropriate commands.

1 The carrier can be looped manualy and
tested from the ORB (B+C), depending on
the type of carrier system used.

Carrier Looping Options
e loop when error rate exceeds one in  10*

e loop when DC is detected on the FLP and
error rate exceeds one in 104

e loop when the manua loop back switch
(MLP) on the QPC99 is closed.

The manud loop back (MLP) switches on the
QPC99 dlow the 9gnd from the QPC99 to be put
directly back into the carrier line and monitored at
the far end using the monitor (MON) jacks on the
QPC99 a the far end.

These options are switch-selectable on the QPC99.
The use of fault-locaing filters is outlined in the
Northern Telecom Practices for the LD-1 carrier
sem.  Whichever carrier system is used,
ocumentation for it should be obtained and used to
assg in the fault clearing process.



suondg Suidooy »UIR) — [-C *Sig

SECTION  553-2601-500

juawdinby aloway

v 1uawdinbg |Lo07
ajing J .
; Aeg
Jaieaday
301440
il a
Ho0" —
DD D D
lad P | | oM
au k g doo
007
. Py \AIIIIIA Pl
g <t---<t<< J
oo™} -
ajng
od ]
a
007 m

4ng
"Jad

Page 13




SECTION  553-2601-500

l\

ROUT A MONA MLPA

-

Ji JD b

<l

<
> >

ROUT B MON B
MLP B

QPCO9F —l-\ﬂ

(QPC62

¥

MLP A

/
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Fig. 5-2 = QPC99F Maintenance Jacks and Looping Switches




5.05 Problems may be encountered at the repeater
gte itsdf, such as:

e Faulty Repeater.

e Faullty cable par a the input to a
regenerative repeater, wherein signa errors
are ariving from the line

e Faulty cable parr a the repeater output
toward the next repester location, causing
reflections and poor impedance
characteristics which result in errors a the
repeater.

o Faulty simplex power loop, causing degraded
repester performance or complete failure.

0 Faulty wiring in the repeater housng,
{se%metlmeﬁ encountered during pre-service
ing.

TESTING THE CARRIER SYSTEM

5.06 The performance of a PCM system can be

_ oObserved either by “by eye” using an
(?SCI lloscope or by using a test set to measure error
ensity.

507 Error Measurement. For voice treffic, a PCM

sysem with 1076 (one eror in a million bits
performance is generaly considered excellent. Wit
1073, clicks may be héard, and 10™* ormance
results in pops, clicks and nofse. At 10~ most PCM
systems go into darm conditon. (At this point thereis
one error in only 1000 bits).

5.08 For datatraffic, any system performing at less
then the 104 I cws&erf proble?ns for
customers.

| Crosstalk. Every cable has its limits on the
number of PCM systems that can be safely
operated in the same sheath without
intersystem interference. Crosstalk causes

SECTION  553-2601-500

errors because of the regenerator’s inability
to decide if an induced signd condtitutes a
“pulsg’” or not. This shows up as “pops’,
noise, and data transmisson errors. The most
common crosstalk path is within the repester
housng and within the cable near the
repeater itsalf due to the large difference
(32 dB or more) between the outgoing and
incoming Sgnd.

0 unbalanced cable pairs

o load coils, bridge taps, or building-out
capacitors not removed

0 moidurein cable

o defective lightning protection devices

o crossed cable pairs

o open or very high resistance cable pairs or
{thl)lsl)ces (continuity tests may help in locating

o unbalanced cable pairs

o load coils, bridge égos or building-out
capacitors not remov

0 moisurein cable

0 defective lightning protection devices

0 crossed cable pairs

0 open or very high resstance cable pairs or

srﬁ)_li;:&s (confinuity tests may help in locating
tnis).

When inspecting the waveform on the oscilloscope at
various points In the carrier span, the requirements
lited in 553-2601-200, Carrier Specifications, should
be kept in mind, since any deviaion from the limits
listed there causes errors or contributes to them.
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1. GENERAL

101 Certan PBX applications involve automatic

message accounting. In these cases, it is
necessary to be able to send information
aﬁomalcdlé/mwhlch identifies the parties involved in
acdl to a Centrd Office (CO) long distance facility.
The Automatic Number Identification (ANT) feature
of SL-1 provides this capability.

1.02 An SL- 1 system with the AN1 feature can

identify the dtations involved in an outgoing
toll cal and automaticdly send this information by
Multifrequency (MF) “signaling over Central
Automatic Message Accounting (CAMA) trunks to

SECTION 553-261 1-200

toll-switching CAMA, Traffic Operator Postion
%/stem (T_OPS)r or Traffic Service Position System
§ SPS) offices. The caled number information is sent
irg, followed by the cdling number information.

1.03 This practice outlines the functions, «

interconnections, characteristics, operation,
and maintenance of the Automatic Number
|dentification (ANI) feature of the SL-1 Business
Communications System. The information is
intended to be used as a guide when designing or
engineering the connection of customer-provided
apparatus to the trunk circuit.

e |-l
Re\/isgg?8407






2. DESCRIPTION
SIGNALING

201 The dgnaling method used to send AN1

“information to the CO can be E&M, DX, or
loop gdqndln . The SL-1 AN1 supports three basic
methods. Bell, NT400, and NT500.

1) 'tfhe Bell Method can be used to interface SL-1
o:

e Bel system TOPS, TSPS, or CAMA offices,

e Strowger Automatic Toll Ticketing (SATT)
systems types 57, 59, 62, and 70A; these
systems can be made to accept 1+ and 0+
cadlsfrom SL-1 usng MF pulsing by means
of customer-provided adapter circuitry,

e Stromberg Carlson Ticketing Systems.

(2) The NT400 method (modes A and B) provides

interface to Northern Telecom NT400
ticketing system. Mode A repests the toll access
code (O or 1) in the cdled number, whereas
mode B does not.

(3) The NT500 method (modes A, B, C) provides

~ interface to Northern Telecom NT500
ticketing systems. Mode A is used with central
offices that use MF outpulsng, combined trunk
groups, and repeats the access code (0 or 1) in the
caled number format. Mode B does not repeat the
access code. Mode C is used in offices with MF
outgglsm? and trunk groups dedicated only to 1+
or O+ cdlls.

2.02 The difference between the Bell method and

_ the NT400/500 method is in the supervisory
sgnds and in the formatting of caled and calling
number information. The differences between the
NT400 and NT500 method are also in the
formatting. Tables 2-A, 2-B, and 2-C summarize the
po?ﬁib(lje combinations of trunk types and AN1
methods.

2.03 The MF sender enables the SL-1 to outpulse
~automaticdly up to 16 digits (includig]g
darting and ending digits, cdled KP and
respectively) independently in each of the 30
permissible time dots of a network loop.

SECTION 553-261 1-200

204 The of trunk packs required depends on
the 385 of sgnd ﬁ’lg reqSiqred. @

e For E&M/DX sgnding, the QPC71 E&M/
DX/paging trunk circuit pack is used. It does
not have to be modified for use with the AN1
feature. Refer to 553-2001-187 for a
corpplae description of this trunk circuit
pack.

e For |oop signaling, the QPC72 loop sgnaing
trunk circuit pack is used. The appropriate
switch settings are shown in Hg. 2-4.
Connections are the same as those described
in 553-2001-186.

205 These two types of trunks provide

compatibility with the signaling and
supervison requirements of CAMA and CCSA
trunks, and provide a path for the eventual analogue
transmisson of the MF tones, and for gspeech
transmission.

CALLING AND CALLED NUMBER
INFORMATION

2.06 The called number information always

includes the number dided (typicaly 7 or
10 digits). It may aso include the toll access code
(typicdly O or 1). If MF sending is used, additional
control Sgnals are sent such as KP (preparatory for
digits), or ST (end of pulsing).

2.07 The cdling number information is aways sent
2 d 'tl)ntl\qu' Itcorlastlstsofgcd(ljln nurln_ber dways

igits), the pr ory and end-of-pulsing Sgnds,
and %ther auﬁlgglar 9 nrgi/s; ie, irrforrr?ati on %Ii gi% with
the Bell method, and class mark and category digits
with the NT methods.

2.08 Each customer in the SL-1 system is assigned

an AN1 Listed Directory Number (ANI
LDN). This number is used to identify the customer
to the toll office. Depending on the numbering plan,
the AN1 LDN can be a 3-, 4-, or 5-digit number. The
cdling number for AN1 is obtained by combining the
AN1 LDN with one of the following:

(a) PBX: Directory (extenson) number of the st.

(b) SL-1 Set: Primary DN of the set.

(c) Attendant: AN1 attendant number, specified
on a‘per customer’ bass.

(d) Tie Trunk: AN1 trunk number, %())ecified ona
‘per trunk group’ basis. See 553-200 1-220 for
ingormation on how to assign these numbers in

software.
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TABLE 2-A
CALLED AND CALLING NUMBER INFORMATION FORMAT
BELL METHOD

A. DP Sending of Caled Numbers

CALLING NUMBER

CALL TYPE CALLED NUMBER REGULAR TRUNK SUPER TRUNK
GROUP GROUP

0 seizure = no digits KP+ID+7D+STP KP+ID+ST3P

0+7/10D 7/10D KP+ID+7D+STP KP+ID+7D+STP
1+7/10D 7/10D KP+ID+7D+ST KP+ID+7D+ST2P
01 I+CC+NN 11+CC+NN KP+ID+7D+ST KP+ID+7D+ST2P
01+CC+NN [+CC+NN KP+ID+7D+STP KP+ID+7D+ST3P
010 10 KP+ID+7D+STP KP+ID+7D+ST3P

B. MF Sending of Caled Numbers

CALLED NUMBER

CALL TYPE REGULAR TRUNK SUPER TRUNK CALLING NUMBER
GROUP GROUP

0 KP+ STP KP+ ST3P KP+ID+7D+ST
0+7/10D KP+7/10D+STP KP+7/10D+ST3P KP+ID+7D+ST
1+7/10D KP+7/10D+ST KP+7/10D+ST2P KP+ID+7D+ST
011+CC+NN KP+1+CC+NN+ST KP+1+CC+NN+ST2P KP+ID+7D+ST
01+CC+NN KP+|+CC+NN+STP KP+1+CC+NN+ST3P

010 KP+ 1+STP KP+ 1+ST3 KP+ID+7D+ST

or or
KP+ 10+STP KP+ 10+ST3P

0+ = operator-assisted call, more digits dialed

0— = operator-assisted call, no other digits dialed

1+ = DDD call

CcC = country code

NN = nationd number

ID = information digit

KP = prepare for digits signa

ST = end of pulsing

STP = premium

ST2P = identifier error

Page 2-2
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SL-1
To
Far End

Far End
To
SL-1

Off
Hook

On
Hook

Seizure REQ N1 REQ N2
; ]
| |
Send |
|256 Send Called No. 1256 Calling No. |
|<-—->|<—>|<-—————-——>‘<——> | »
| ms| | ms 1 ‘
_\ L1 I I |
] ] \ I |
1 - «
: |
I | |
| | | r \
| ‘ I I
I l l | Receive I
e T4 :;: Receive Called No. e :{: Calling No. >{
| { ! !
| |
| |
I WNK
Or
DDL

Supervisory Timers:

T, =5 sec. fixed

T, = ANltimeout (ATO) in Route Data Block
(128-32640 ms, default 4992 ms)

Fig. 2-1 — Supervisory Signals, Bell Method
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TABLE 2-B
CALLED AND CALLING NUMBER INFORMATION FORMAT

NT400

METHOD

MODE CALL TYPE

CALLED NUMBER

CALLING NUMBER

A 0+ KP+0+7/10D+ST KP+CAT+7D+ST!
0— KP+0+ST KP+CAT+7D+ST!
1+ KP+1+7/10D+ST KP+CAT+7D+ST!

B 1+ KP+7/10D+ST KP+CM+CAT+7D+ST!
0— KP+ST KP+CM+CAT+7D+ST!
1+ KP+7/10D+ST KP+CM+CAT+7D+ST!

TABLE 2-C
CALLED AND CALLING NUMBER INFORMATION FORMAT
NT500 METHOD

CALLED NUMBER

MODE CALL TYPE DP SENDING MF SENDING CALLING NUMBER

A 0+ 0+7/10D KP+0+7/10D+ST KP+CAT+7D+ST!
0- 0 KP+0+ST KP+CAT+7D+ST!
1+ 1+7/10D KP+1+7/10D+ST KP+CAT+7D+S8ST!

B o+ not applicable KP+7/10D+ST KP+CAT+7D+ST?
0— not applicable KP+ST KP+CAT+7D+ST?
1+ not applicable KP+7/10D+ST KP+CAT+7D+ST?

C 0+ mot applicable KP+7/10D+ST KP+CAT+7D+ST!
0— not applicable KP+ST KP+CAT+7D+ST!
1+ not applicable KP+7/10D+ST KP+CAT+7D+ST!

Where:

CM 1 (for 1+ call9)

s

CAT

Where:

X =0

ST = ST (normal),
e 1§

4

STP (for 0+ calls)
XX (category digits)

, 1,..,9, and XX is customer-defined

T2P (identifier failure)
T2P (identifier error),

P (station-to-station 1+),
P (premium OK).

data defining the type of long-distance call;
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Seizure REQ N1 REQ N2
l l 1
[ \
| \ \
. 256 i .
| T, ;:i56>!: Send Called No Ty Calling No |
max. | mMs | | max. | msl | |
| Lo I || |
off | | | | |
Hook = — =
SL-1 l | | o
To | | | |
Far-End| On |
Hook | | 1 | \
| | | \ | |
| | | | | ||
| | ‘ Rgcelve |
< T, e Receive Called No. e Ty ,te Calling No. | o
Off | \ |1
HOOK =t s ey \ |
Far End ‘ |
To |
SL-1 gn i} | |
©0 [ WNK | \
Or
DDL
Supervisory Timers:
T, =5 sec. fixed
T, = ANl timeout (ATQ) in Route Data Block
(1 28-32640 ms, default 4992 ms)

Fig. 2-2 = Supervisory Signals, NT400/500 Method
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TABLE 2-D
POSSIBLE COMBINATIONS OF TRUNK TYPES AND AN1 METHODS

METHODS
TRUNK TYPE BELL NT400 NT400 NT500 NT500 NT500
A B A B C
CAMA-MF A A A A
CAMA-DP A N N A N N
CCSA-MF A A A A A
A = dlowed
N = not allowed
Called Calling
Station Toll Station
n Switching _ '-‘
& o Toss Cama < =
‘ Or TSPS Trunk
Office
QPC72H .
Loop PE
Signaling Circuit
Trunk Pack
Circuit Pack
PE Bus
CE Bus
Network Bus
QPC189 QPC50
MF Sender Network
Pack Pack

Fig. 2-3 — Hardware for ANI Feature
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Alarm!
LED
12.5 in.,
(318 mm}

: Control
N e
| =<

__ — Multiplex

I

—_— ‘l"

|
T~ scan And Signal

Distributor  {SSD)
TRK O
{ Option Switch Pad
!
. &\ K2 Relay
K1 Relay
K3 Relay
v
On
Offl I i I I l il
1 2 3 4 5 6
Switch
Options
1 2 3
Outgoing ANI| Only:
Loop Pulsing 0 0 0
BAT & GRD Pulsing 0 0 I
Other Than O/G AN| o ® °

® Switch On

0 Switch Off

Fig. 2-4 — QPC72 Loop Signaling Trunk Circuit Pack Address Switch Settings
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209 The cdling number information is obtained

immediately before belrég sent. Cdls that are
subsequently modified (attendant extended cals,
trandfer, etc.,) are completely billed against the party
thet initiated the trunk cdl (this practice is congstent
with SL-1 AIOD).

SOFTWARE

2.10 The software portion of the AN1 festure
performs the following functions:

(1) provides identification of an originating,
outgoing tall cdl;

(2) determines the cdlling setion identification,

and controls the signaling and supervision of
the AN1 trunk circuit according to the cal
sequence described in Part 3;

(3) sets up a connection between the MF sender
and the AN1 trunk circuit;

(4) loads up to 16 di%i\ts that are to be MF
doutpuls;ed over the AN1 trunk into the MF
sender;

(5) orders initiation of the outpulsing;

(6) takes down the connection between the trunk

and the MF sender and sets up the speech path
to the trunk, according to the call sequence
described in Part 3.

HARDWARE

2.11 Theonly hardware required for AN1 consists
of one QPC 189 MF sender circuit pack and
as many trunk circuit packs as needed. Each trunk
circuit pack is cgpable of handling two trunk lines.
Each MF sender pack can handle up to 1400 cals an
Ronér. Figure 2-3 shows a block diagram of the
ardware.

Page 2-8

DP OUTPULSER

2.12  The capability to outpulse at 10 or 20 ppsis

provided bytytone and digit switch g}?wit
packs. A short description of each is given in
553-2YY [-150.

MF SENDER

2.13 The MF sender circuit pack QPC 189, located

on the CE shdlf, provides for MF signaling of
AN1 digits over CAMA trunks to toll Switching
CAMA, TOPS, or TSPS offices.

2.14  The MF sender designed for the SL-1 system
has the following characterigtics.

e The maximum number of digits in an AN1
gring that can be outpulsed by the MF
sender is 16.

e Minimum number of digits in an AN1 sring
must be 2; i.e., KP + ST.

e No MF dgnding is mitted over time
slotsOand%. J b

e Any number of MF-AN1 sequences (up to a
maximum  of 30) can Dbe outpulsed
smultaneoudy over various CAMA trunks.

e The first digit (usudly KP) in an AN1 digit
gring is pulsed for 136 ms followed by a
dlent intervd of 68 ms. The remaining digits
are each pulsed for 68 ms followed by 68 ms
of slence.

2.15  The MF sender is located in any one of pack
dots 3 through 11 in a QSD2 network shelf.

2.16 The MF sender has a control memory of

12 hits for every time dot and a digit buffer
which contains 16 digjits (4 bits each) per time dot.
The processor can write into four types of registers
and read two types of registers. Data store
requirements are the same as those of a tone and  digit
switch (2 words _ protected, and 55 words
unprotected). See 553-2001-15 1 for a detailed
caculation of memory requirements.
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TABLE 2-E
LOOP SIGNALING TRUNK CIRCUIT CHARACTERISTICS

CAPACITY 2trunks
POWER FEED 306/306 ohms balanced, 48 V nomina
LOOP TERMINATION 270 ohms
PACK OPTIONS a) 600/900 ohms nomina impedance,
ANL1 or non-ANI, _
c) loop, or battery and ground pulsng on ANL
EXTERNAL CIRCUIT RESISTANCE 2000 ohms max (for 16.2 mA)
GROUND POTENTIAL DIFFERENCE +10 V max
FAR END BATTERY LIMITS -42.75 to -52.5 V
LINE LEAKAGE 30 k@ minmum
PACK APPLICATIONS 1) Direct In-Diding Trunk DIDB)._ _
2) Direct In-Diding Direct Out-Diding

DID/DOD) trunk. i
3) 2-way Did Repesting (2DR) trunk.*
4) Qutgoing Automatic Incoming Did. (OAID) trunk.
5) Outgoing Automatic Number Identification
(OANI) trunk.

* In gpplications 2 and 3, battery and ground pulsing is provided.

~ Page 2-9
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LO P8 ‘PSIY
01-7 33ed

- — - - — - T T = s = =
) | Trunk Unit 0 | ~
o [ .
| »{ Buffer }» Data
—— — d K1 SW1 % K2 — [ Input
l || \» -}—-4/‘,r v' |
i 27002 X H }__’ A/D _ 1 I | Multiptex
Y Sels Filter i o Controt
| Ip ol I o[ e
Loop Reverse nable
I Current | Battery | froess r E ‘
[ Detector Detector //// \\ K3 20012 |4uF ; c I
: A Sw2 ’ 7. e Q/A < | - Data
| 4 X, x Filter | Output
ﬂdev; o ° L
L K1 K2 |
|
6009 |
RO | ~d K1 — K1
[9009 | —48v ! Driver |
. ]
I =
|
—a8v—{K2 K2 l,
| Driver |-
| |
| f
| Swh |
K3
I —48V—| k3 |—oo— Driver ™
L - - __ - __——___
—_—— e e~ — — - == = = —
900§2-_[__
T |
60002 . |
Trunk Unit 1
a1 |6002— |
00— e ]
e
GRD,—48V $10V 6V < Power 7

PE Shelf
Back-
Plane

Fig. 2-5 = Loop Signding Trunk Circuit Pack Block Diagram
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TABLE 2-F
SIGNAL FREQUENCIES FOR MF OUTPULSING

DIGIT OR SYMBOL FREQUENCIES (Hz)

1 700 + 900
2 700 + 1100
3 900 + 1100
4 700 + 1300
5 900 + 1300
6 1100 + 1300
7 700 + 1500
8 900 + 1500
9 1100 + 1500
0 1300 + 1500
KP 1100 + 1700
ST 1500 + 1700
STP 900 + 1700
ST2P 1300 + 1700
ST3P 700 + 1700

POWER OUTPUT — each frequency is
—6+0.7 dBm at the MDF.

POWER VARIATION - less than 0.5 dB
between any two output frequencies.

BACKGROUND LEVEL:

Sgnd transmitted — any frequency other than
the two signa frequencies to be 30 dB below
the sgnd frequency leve;

Signds not transmitted — 50 dB below signa
frequency.
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3. OPERATION

301 The foIIowiCna? charts provide a description of
_ the AN1 cdl sequence. The SL-1 system
intercepts dl outgoing calls over CAMA trunks, if 1
or 0 is not dided following the trunk access code.
This restriction does not apply to outgoing calls over
CCSA AN1 trunks.

CHART 3
AN1 CALL SEQUENCE (Via CAMA MF Trunk)

STEP PROCEDURE

| The caling party accesses the trunk group by:
| diding the CAMA trunk group access code
| the optiona route sdlection mechanism for ANI, or
| Automatic Route Selection (ARS). See 553-265 1-200.
The cdl is intercepted and call sequence terminated, if:
e the station is denied access to the CAMA trunk group, or

e the stag(iion has toll denied (TLD) class of service and the CAMA trunk group is not code
restricted.
If cdl is not intercepted, continue to Step 2.

2 An oveflow tone is heard, if al trunks are busy. A free CAMA trunk is assigned, and it is
made busy for outgoing calls. An optional second did tone is provided if the frunk group wast
?ccessed directly with other than a four-digit access code. The trunk is not seized at thisS «
ime.

3 The cdling party dias the called number. Second dia tone (if %iven in Step 2) is removed with
the first digit dided. Invaid digits result in an overflow tone and the call sequence is terminated.

4 SL-1 can identify the last digit dided according to the method in Table 3-A. Partid did results in
line lockout treatment for the cdling station. Otherwise, the CAMA trunk is seized bi/] sendier:jq
the seizure Signal. Depending on the class-of-service of the CAMA trunk, sending of the cdll
number is then initiated according to one of the following methods.

Immediate Sart: Wait 1 second, then send the caled number (go to Step 5). CAMA MF
trunks will not normdly be immediate Sart.

Wink or Delay Did: A 5 second timer T1 is dtarted. If the wink or delay dia sgnd is
received before T1 expires, reset T1, wait 256 ms, and go to Step 5. If wink or delay dial
signal is not received, go to Step 8.

5 The called number information is sent using MF sending. The format of thisinformation depends
on the method used. After completing the sending of the called number, the SL-1 number system
sets up the speech connection and Starts time T2 (adjustable timer, maximum 64 seconds, default
is 5 seconds). Continue to Step 8 if the timer expires. If the timer does not expire, go to Step 6.

6 The CAMA office sends the AN1 request signal. Timer T2 is reset. Speech connection is
removed, and the cdling number information is sent (in MF). Having completed the sending of
the caling number informétion, SL-1 establishes the speech connection.

Chart Continued

Page 3-I
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CHART 3- Continued
AN1 CALL SEQUENCE (Via CAMA MF Trunk)

STEP PROCEDURE

7 AN1 sequence is completed.

8 Timer T1 or T2 expires. the trunk trouble threshold is incremented and the trunk is relessed
(after 3 seconds it is made idle for outgoing calls). A second and subsequent attempts are made.

REMARKS

1 Athddiae\I or speed caling may be used to place AN1 cals. When used, second did tone is not
provided.

2 The Bell method may be used to interface SL-1 to Stromberg Carlson Type 40 systems. In such
gtuations, timer T2 1s not set in Step 5 of the AN1 cal sequence.

3 Some CAMA offices do not send the AN1 request S'gﬂ”d if the call isnot billable. Examples are
cdls to long distance directory information and cdls intercepted by an operator or recorded
announcement. If the call is completed to an operator, the request signal is replaced by answer
supervision. If not, no supervisory signd is sent. In systems operating in this way, timer T2 must
ether not be set a dl or be st to a sufficiently large vaue (maximum 64 seconds) to prevent
expiry duri n? an intercepted call. If answer supervision is received, the AN1 sequence is aborted
and the cdl is established.

CHART 3-2
AN1 CALL SEQUENCE (Via CAMA DP Trunk)

In order to minimize the post-dialing delay, the sending of the called number starts as soon as the first digit has
been dialed, and the toll office is ready to receive. The cal sequence is the same as that established in Chart 3-1,
with the following differences:

STEP PROCEDURE

I As soon as the trunk access code has been dialed, the CAMA trunk is assigned ‘made busy’
for outgoing cals and seized. If specified by class-of-service of the trunk group, a second dia
tone is provided localy unless a four-digit access code was used. If not, a taking path is set

up.

2 The sending of the called number is performed digit b?/ digit. Smilar to whet is stated in Chart 3-
‘1, Step 4 sending does not start until the CAMA office is ready.

Page 3-2
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Recognition of the Lagt Digit

3.02 The method, used by SL-1 system to identify
the last digit with CAMA trunk operation, is
specified in Table 3-A.

SUPERVISORY SIGNALS BETWEEN
SL-1 AND TOLL OFFICE

3.03 The sgnaing method used with AN1 trunks
. can be E&M, DX or loop sgnding. The
signds that may be received and recognized by SL-1
ae:
REQ-NI Request for the cdled
number informetion.

REQ__N2

DISCONNECT

HIT

BUSY__OR_ORIG

TABLE 3-A
RECOGNITION OF LAST DIGIT = CAMA TRUNKS

SECTION 553-261 1-200

Request for the cdling
number  information.

This dgnd reaults in the
cdl beng disconnected,
unless the class-of-service

gpecified for the Near End
is  Originaing  Party
Control.

This sgnd is ignored
the SL-%. J %
This 9gnd is a permanent

off-hook from an idle
trunk.

CALL TYPE

RECOGNITION METHOD

0— 4-second timer after first digit (if 0)

0+1) XI X2..X7
0+ 1) XI X2..X10

X1 #1, 4-second timer after X7

X 1 #1,4-second timer after X7,
X8 dialed before timer expires

01 Xl X2..Xn first 2 digits = 01, X1#1 and

7<nK 12 4-second timer after X7, X8, X9,..X11
011 X| X2..Xn first 3 digits = 011,

7<ng 12 4-second timer after X7, X8,...X11
010 first 3 digits = 010
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4. INSTALLATION

4.01 Loceations of both QPC71 and QPC72 packs

_are the same as those for any trunk circuit
pack: in the Peripheral Equipment shelf. Trunk
connections are the same as those shown in
553-2001-186 and 553-2001-187.

SECTION 553-261 1-200

402 The MF sender pack, however, must be
located in a network card pogtion in a
Common Equipment (CE) shelf. Installation
procedures tor all packs are described in
553-2YY1-210. To test the MF sender pack for
proper operation, refer to Part 5 of this section.

4.03 Refer to 553-2001-220 and 553-2001-221 for

~service change procedures for the SL- 1 system
recognition of the AN1 feature.
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5. ERROR DETECTION AND 502 Tedting the CAMA trunks used with AN1
MAINTENANCE can be accomplished using the TRK LS C
U command in Overlay 36 %trunk diagnogtic

50 1 The SL- 1 system performs on-line error  program 1). Another diagnostic ﬁgverlay 46) is
detection by  monitoring sgnding provided to test the MF sender. Refer to Chart «

irregularities and falures. Such irregularities cause  3-1. -

trunk trouble thresholds to be incremented and, if

persstent, th rwltin_adia%nostic message on the 503 All diagnostic output m: es and input

maintenance Teetypewriter (TTY). formats are explained in 553-2001-505.

CHART 5
TESTING THE MF SENDER

STEP PROCEDURE

l Load overlay program 46.

2 InTput the command MFS L. If the MF sender pack passes the tests, but is nevertheless suspected
of sending incorrect digits, then the TONE command should be used. To use this command, and
SL-1 maintenance set input pad is required. The user presses the pad keys and listens to the MF
tones being generated.

3 Enter TONE&L#ALL##. This causes the diagnostic to produce a lo-second burst for each
digit from O through 15. This is a rudimentary check to see that each digit sounds different. If
some tones sound the same, use TONESL##t to pursue the problem further,

This command enters the user into a specid input mode which causes the MF sender at loop L
to outpulse a digit burst that corresponds to the SL-1 key depressed (see Table 6-A). This feature
dlows comparision between arbitrary digits and is useful in comparing to digits suspected of
producing the same MF frequencies.

4 To return to the command input environment, either enter aEND&#& sequence on the SL-1 set
or go off-hook, then on-hook, or press * key.

e 5-
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TABLE 5-A
TONE COMMAND TABLE

SL-1 KEY DEPRESSED MF DIGIT OUTPULSED

pad key 1 1
pad key 2 2
pad key 3 3
pad key 4 4
pad key 5 5
pad key 6 6
pad key 7 7
pad key 8 8
pad key 9 9
pad key O 0
pad key * END TONE command
strip key O 10 (ST-3P)
(prime DN)

strip key 1 11 (STP)
strip key 2 12 (KP)
strip key 3 13 (ST-2P)
strip key 4 14 (ST) .

Page 5-2
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6. ROUTE SELECTION (RS-ANI)
OPTION

6.01 The AN1 route sdection mechanism is
optiona and may be used in conjunction with
the AN1 feature to route toll calls automatically over
fied trunks to toll offices, and loca cals over

%O trunks to loca switching offices.

6.02 The station user places al outgoing CO cdls
by diding the RSAN1 access code typicaly

‘9>, followed by a CO directory number. If the firgt

digit dialed, following the access code, is 0 or 1, the

isrouted over atall trunk group; if thet first digit
isnot 0 or 1, the call is routed over a CO trunk group.

SECTION 553-261 [-200

OPERATION

6.03 After dialing the RS-AN1 access code, the
~ User receives second dia tone from SL-1. If no
digits are dialed during the next 30 seconds, dial tone
is removed and the user hears overflow tone for a

further 15 seconds. Otherwise, the second dia tone is
removed, when the first digit is dided. The action
taken next depends upon the next digit(s) dided, and
is goecified in Table G-A.

If * isdided in place of any digit in the table, the* is
ignored.

If #t isdided in place of any digit in the table, the cdll
is intercepted by an overflow tone. The exception to
this rule is tha ‘O acts like a timeout on the
4-second timer.

TABLE 6-A
RS-AN1 OPERATION

DIGIT DIALED ACTION TAKEN BY SYSTEM
0 A 4-second timer is started to monitor the next digit dided.
Routing is based on this digit, as follows.
DIGIT ACTION
none | The timer times out and the cal (0-) is routed over the
trunk group specified for O- cdls.
1 The timer is canceled and the call (IDD) is routed over
the trunk group specified for 1+ of IDDD cals.
2-9 The timer is canceled and the call (0+) is routed over the
trunk group specified for O+ cals.
| Talhle cdl is routed over the trunk group specified for 1+ or IDDD
cals.
2-9 T;if, call is routed over the trunk group specified for other (local)
calls.
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RESTRICTIONS

6.04 Tie trunks may access RS-AN1 in the same
way as dations do, but al other trunks are

intercepted.

6.05 An%/ t%/pe of trunk may be used for RS-ANI,

with the exception of "special purpose trunks
such as pagi;ng, dictation, or recorded announcement.
Normaly, however, trunk routes. of the following
types are used:

DATA STORE

6.06 A data block is required for each RS AN1

access code, specifying the trunk routes to be
used for each cal type. The approximate size iS seven
words. Program sore is approximately 0.2k of the
resdent programs. This is an optiona package. Red
time used is agpproximately 30 ms (basic system) for
each RS-AN1 call.

CLASS-OF-SERVICE OPTION

6.07 A new dation class-of-service option,

conditionaly unrestricted (CUN), is available
to enforce the placing of non-ARS handled toll cals
through the AN1 process, i.e, over CAMA trunk

Page 6-2

CALL TYPE | TRUNK TYPE groups. See 553-2001-220 or 553-2001-221 for the
Implementation of CUN.
CUN =  UNR for cdls placed through ARS
e Ot one. | CAMA and for AN1 calls placed either
* 010~ ’ CAMA directly or through RS-ANI;
other co CUN =  TLD for al other cals
TABLE 6-B
CLASS-OF-SERVICE OPTIONS
OPTION EXPLANATION
UNR UNRESTRICTED o
Allowed to receive cdls from, and originate cdls to,
e;|<|change network (CO, FX, WATS). This includes toll
cals.
CUN CONDITIONALLY UNRESTRICTED
= UNR for cdls placed through ARS (see
553-2651-200); and for cdls placed through AN1
= TLD for dl other cdls.
CTD CONDITIONALLY TOLL DENIED
= UNR for cdls placed through ARS.
= TLD for dl other cdls.
TLD TOLL RESTRICTED SERVICE

alowed to receive cals from exchange network;
alowed dial access to loca exchange network;
allowed access to toll network via SL-1 attendant only;
denied access to exchange operator.




NORTHERN TELECOM PRACTICES

S-1

SECTION 553-2621-180
Issued: 10 March 1978

Standard N

BUSINESS COMMUNICATIONS SYSTEM
(GENERICS 103203 AND LATER)
AIOD C25 DATA TRUNK

(AUTOMATICALLY

IDENTIFIED OUTWARD DIALING)

FUNCTIONAL DESCRIPTION

1. GENERAL
1.01 This setion  outlines the functions,
interconnections, characteristics, and

operation of the Automatically Identified Outward
Did (AIOD) C25 data trunk ‘circuit. The information

is intended to be used as a guide in designing or
engineering the connection between the SL-1
Busness Communications System and the station

identification frame in the Centrd Office (CO).

2. DESCRIPTION
FUNCTION

201 The AIOD C25 data trunk used in
conjunction with a 118 A interconnecting unit,
rovides a connection - over a voice-grade cable pair
veen the SL-1 automatic number identification
equipment and the dtation identification frame in a
Bell System CO. This feature provides the capability
of bLIIlng outgoing toll cdls to individud extenson
numbers.

2.02 Each trunk circuit provides the following
features:

(@) standard EIA serid binary pulses as an input
to the 118A interconnecting unit,

e sent from the

(b) checks for errorsin the m
) of the SL-1 to

Centra Processing Unit (C
the AIOD data trunk,

(o) red %s signals regarding the status of the data
to the CPU.

@Northern Telecom Limited. 1978

PHY SICAL DESCRIPTION

203 The AIOD C25 data trunk is mounted on a

125 inch (31.8 cm) tg/ 10 inch (25.4 cm)
printed circuit board which dides into one of the ten
dots in a Peripherd Equiﬁment (PE) shdf. Through
an 80-pin connector at the back of the board, the
trunk connects to the switching sysem and the
outside trunk circuits.

2.04 The 118A interconnecting unit can be

powered by the SL-1, but provison is not
made for mounting any auxiliary apparatus within
the cabinets.

INTERCONNECTION WITH SHELF

2.05 The 80-pin connector on the QPC162,. AIOD
C25 data trunk plugs into an 80-line bus
system on the back of the PE shelf (Fig. 1). These
80 bus lines feed into 7 multipin connectors. Two
connectors link the PE shelves to other PE shelves
and to the Common Equipment (CE). Four
connectors link the line and trunk circuits to the
cross-connect termind or digtributing frame and one
feeds power to the PE from the converter shelf.

INTERFACE LEADS

2.06 Connection of the trunk circuit to the 118A

interconnecting unit is made via Sx leads
Clock, data, bid, and transmit leads are passed to the
118A interconnecting unit which is connected to the
CO gation identification frame by a single pair of
wires.

Page 1
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118A 66M |-50 66-Type QPC162

Interconnecting Connecting Connecting AI0OD-C25 Data Trunk
Unit Block Block
Note 1 '\
/_Note1 -0 GND
yd . - [
o L L T cDT
COT & 7 *—o—0—o o 1° A258 Cable
i d - to Peripheral
GND T° GND Shelf
- 27\ ) .
CcCK @3 o0 X
cG @ - ——0—0~ -0 CG
cs @ *>—0—0—0- -0 CS
CBS2 © 0o -0 CBS2
CBS1 @~ FT: - -0 CBS1
Note 2 Note 3
D p—
J10
-48V & 0 -48v
GND ©- -0 GND A258 Cable
\_ to Power Converter
' Note 4 Shelf

Notes: 1, Connect shields of CDT and CCK leads to ground terminals on 118A |U and SL-1 terminal. Do not connect at interface terminal.
2. 6 bridging clip.
3. Location of these terminals depends on location of the QPC162 in the peripheral shelf (Table A).
4. Pairs 10 through 19 of J10 cable from power converter shelf.

Fig. 2 - AIOD Trunk Connections
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3. CIRCUIT CHARACTERISTICS
AND LIMITATIONS

Circuits per pack 1
~ Options none
Sgnd Range 50 feet (24 AWG cable

pair)

Maximum Signal Lead
CK Lead <2500 pf
CDT Lead (2500 pf

4. APPLICATION
401 This trunk circuit interfaces with a 118A
interconnecting unit [Bell System Practice

(BSP) 463-380-101] which in turn interfaces with a
dation identification frame in the CO.

5. OPERATION

501 When an extenson mekes a toll cdl, the
following sequence takes place.

(@ The CPU transmits a reset command to the
data trunk. This resets al logic and enable
Signd Scan Digtribution (SSD) scan paints.

(b) Depending on the previous status of the trunk,
the reset is reported to the CPU.

(c) The CPU then sends a “ready” message which
removes the reset.

(d) Removd of the reset is reported to the CPU.
() The CPU then sends the trunk and station

" information to the AIOD trunk in eight
messages coded in a 2-out-of-5 code.

Page 4

() During the transmisson of the trunk and

gation number, the message is checked for
z-oult-of-s errors, and the CPU informed of the
result.

(9) The AIOD trunk clamps the output to the CO
to the “ones’ date, if there is a 2-out-of-§
error.

(h) After transmisson of the trunk and station
information to the AIOD trunk register the
CPU will send a “bid” command.

(i) The AIOD trunk initiates a “bid’ request to

the CO viathe 118A interconnecting unit, and
when the transmit signd is received from the CO,
the AIOD trunk reports it to the CPU.

(j) Upon receipt of the transmit request, the

'AIOD trunk begins transmission of trunk and
gation information and reports the end of
transmisson to the CPU.

(k) Any loss of transmit is reported to the CPU.

(m) After recaiving the loss of transmit sgnd, the
CPU disables the scan points.

6. DESIGN CONSIDERATIONS

6.01 The AIOD trunk must satisfy all the

requirements given in BSP 463-380-101 for
the Western Electric 118A unit with which the trunk
unit must interface. These requirements, when met,
ensure proper transmisson of data to the centra
office dation identification frame.
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Fig. 3 — Block Diagram of AIOD-C25 Data Trunk
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NORTHERN TELECOM PRACTICES

SECTION 553-262 1-200
Issued: 24 February 1978
Standard N

SL-1
BUSINESS COMMUNICATIONS SYSTEM
(GENERICS 103,203 AND LATER)
AIOD C25 DATA TRUNK
(AUTOMATICALLY IDENTIFIED OUTWARD DIALING)
DESCRIPTION, INSTALLATION, AND CONNECTIONS

1. DESCRIPTION

101 The AIOD-C25 data trunk, wused in

conjunction with a 118A interconnecting unit,
provides a connection — over a voice-grade cable
pair = between the SL-1 automatic number
identification equipment and the station identification
frame in a Bell System central office. This
arrangement  provides  automaticaly identified
outward dialing capabilities to the SL-1 business
communications system. (AIOD is the abbreviation
for Automatically Identified Outward Diaing.)

1.02 Connecting arrangement C25, when used with
the SL- 1 business communications system,
consists of a 118A interconnecting unit [described in

®Northern Telecom Limited. 1978

Bell System Practices (BSP), 463-380-1011 and a
QPC 162 printed circuit pack, both mounted in an
SL- 1 peripheral shelf.

1.03 The QPC162, AIOD-C25 data trunk, is a

double circuit pack equipped with an
80-contact edge connector for insertion into SL-I
peripheral shelves. A faceplate equipped with two
locking devices is riveted to the front of the assembly.
The assembly code number and abbreviated name is
stencilled on the faceplate.

1.04 A Light Emitting Diode (LED) on the
faceplate of the circuit pack is illuminated
when the software has disabled the circuit.

Page 1
4 Pages



SECTION  553-2621-200

2. INSTALLATION

201 The QPC 162, AIOD-C25 data trunk should

be installed in position one of any peripheral
shelf, if available, to establish a high priority for
serving the trunk. If position one is not available, then
any other position (except the one dedicated to the
QPC64 peripheral buffer) may be used.

2.02 Install the QPC162 circuit pack in the
following manner.

(a) Remove the front panel of the cabinet, and
select the shelf and card position.

(b) Insert the edges of the pack into the upper, and
lower aigning guides.

(c) Push the circuit pack in until resistance is felt.

(d) Use the locking devices to push the circuit
pack into the connector.

2.03 Install the 118A interconnecting unit (BSP
463-380- 101), and make al the connections
given in Part 3 of this section.

SOFTWARE

2.04 If the AIOD trunk is installed with a new

system, the software program includes the
AIOD trunk. However, if the AIOD trunk is added to
an existing system, the following changes must be
made.

(a) Create a new route data block for the AIOD

trunk.

(b) Create a new trunk data block for the AIOD
trunk.

(c) Change customer data block to include AIQD
trunk.

(d) Change route data blocks.
(e) Change al trunk data blocks.

Information for creating and changing data blocks is
contained in 553-2001/2101-220 553-2001/2102-221

Page 2

3. CONNECTIONS

3.0 1 Connections between the QPC 162,

AIOD-C25 data trunk and the [18A
interconnecting unit are made at the distributing
frame or cross-connecfing terminal. Table A shows
on which pairs the leads to be cross-connected are
found.

3.02 Use a 66M 1-50 connecting block equipped

with B-bridging clips to make the connection
between the SL-1 cross-connecting terminal and the
118A interconnecting unit.

3.03 Use D inside-wiring cable for connecting the

supervisory leads to the 118A interconnecting
unit. Use DL-1 or equivaent shielded wire for
connecting the clock and data leads (CCK and
CDT).

4. OPERATION TESTS

4.01 The operation of the AIOD trunk can be
tested by loading overlay program 41 (see

55 3-200 1/2 10 |-505 for detailled description) and

entering the commands by teletype as follows:

ENTER PRINTOUT
LD41
AIODL SC OK

Note: L S C is the loop,
shelf, and card number of
the AIOD trunk.

4.02 If the responseto ‘he command AIOD L S C
is one other than OK, refer to 553-2621-500,
AIOD Trunk Fault-Clearing Procedures.

4.03 Abort the overlay program by typing * * * *

and load the background  signaling
and switching  diagnostic program, (see
553-2001/2101-505.)



€ 38eq

118A 66M 1-50 66-Type QPC162

Interconnecting Connecting Connecting AIOD-C25 Data Trunk
Unit Block Block
Note 1\
L.--Note 1 ‘
A r——-o GND
'\/ -\ ‘-\ Pty
\ / P P P -
CDT @—+_3 . °-—o—0—¢ Y A O CDT A25B Cable
* GND to Peripheral
GND 1 - - ,l__\ —O Shelf
CCK @1 ] -0——0—0 . CCK
CcG ‘Aﬁ *>—0——0—0 -0 CG
cs @ *———& -0 cs
CBS2 & r—o—o—o ~0 CBS?2
CBSI a v 'T' @ _-o CBS1
Note 2 Note 3
r\ﬂw
J10
-48V O~ -0 -48v
GND &
=0 GND A25B Cable
\_ to Power Converter
Note 4 Shelf

Notes: Connect shields of CDT and CCK leads to ground terminals on 118A IU and SL-1 terminal. Do not connect at interface terminal.
B bridging clip.
Location of these terminals depends on location of the QPC162 in the peripheral shelf (Table A).

. Pairs 10 through 19 of J10 cable from power converter shelf.

AoONBE

Fig. 1 = AIOD Trunk Connections
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Page 4

PERIPHERAL SHELF PAIR-TERMINATING

Note: Cable B for pack
numbers 4, 5 & 6 and
Cable C for pack
number 7, 8 & 9 are
terminated on Cable A.

Similarly Cable D
terminates pack 10
only (Pairs 1 thru 8).

TABLE A
SEQUENCE
CABLE A
. . Pair
Pair Pin Color Pack Unit
No. [ ATOD
1T 26 W-BL GND
R 1 BL-W cDT
2T 27 W-O CND
R 2 o-W CCK
3T 28 W-G CG
R 3 G-W CS
47 29 W-BR CBS2
R 4 BR-W : CBS1
5T 30 W-S
R 5 SW
6T 31 R-BL
R 6 BL-R
7T 32 R-O
R 7 O-R
8T 33 R-G
R 8 G-R
9T 34 R-BR GND
R 9 BR-R CDT
10T 35 R-S GND
R 10 S-R CCK
1T 36 BK-BL CG
R 11 BL-BK cS
127 37 BK-Q CBS2
R 12 0-BK 9 CBS1
13T 38 BK-G
R 13 G-BK
147 39 BK-BR
R 14 BR-BK
15T 40 BK-S
R 15 S-BK
16T 41 Y-BL
R 16 BL.Y
17T | 42 | voO GND
R | 17 | ov cDT
18T | 43 Y-G GND
R | 18 G-Y CCK
19T 44 Y-BR CG
R 19 BR-Y CS
20T 45 Y-S CBS2
R 20 S-Y 3 CBS1
21T 46 V-BL
R 21 BL-V
22T 47 V-0
R 22 Oo-v
23T 48" V-G
R 23 G-V
24T 49 V-BR
R 24 BR-V
25T | 50 | v-s Spare
R | 25 | sv P




NORTHERN TELECOM PRACTICES

S-1

SECTION 553-2621-500
Issued: 10 February 1978
Standard N

BUSINESS COMMUNICATIONS SYSTEM
(GENERICS 103,203, AND LATER)
AIOD C25 DATA TRUNK
(AUTOMATICALLY IDENTIFIED OUTWARD DIALING)
FAULT-CLEARING PROCEDURES

1. GENERAL

1.01 This section contains information which is
used to detect, isolate, and clear faults in the
AIOD-C25 trunk circuit. This circuit includes:

(@ a QPC162 AIOD-C25 data trunk,
(b) a 118A interconnecting unit,

(c) a station identification frame, located in a Bell
System Central Office (CO),

(d a cable par connecting the 118A
interconnecting unit to the  station
identification frame.

1.02 A fault must be classified according to

553-2001-515 or 553-2101-515 as an
Automatically Identified Outward Diaing (AIOD)
trunk fault, before using the fault-clearing procedures
given in this section.

2. CIRCUIT DESCRIPTION

2.01 The QPC162, AIOD-C25 data trunk is
usually located in position one of any

Peripheral Equipment (PE) shelf; however, it could be

located in any other position on a PE shelf.

202 The AIOD-C25 daa trunk wused in

conjunction with a 118A interconnecting unit,
provides a connection — over a voice grade cable pair
~ between the SL-1 automatic number identification
equipment and the sation identification frame in a
Bell System CO. (This arrangement provides
automatically identified outward dialing capabilities
40 the SL-I Business Communications System.)

@Northern Telecom Limited. 1978

2.03 When a station set makes an outgoing call on

a trunk that is arranged for AIOD, the
Central Processing Unit (CPU) identifies the station
and trunk being used and codes this information. This

coded data is passed to the AIOD-C25 data trunk

and stored in a register.

The CPU then sends a bid command, causing a relay
to operate on the C25 trunk. The trunk signals the
118A interconnecting unit via the CS and CG leads
to notify the CO that a call is in progress, and station
and trunk data is to be sent. The CO, when ready,
returns a transmit request which is signaled back to
the C25 trunk via the 118A interconnecting unit by
means of a contact closure on the CBS1 and CBS2
leads.

On receipt of the transmit request the C25 data trunk
transmits binary data over the CCK and CDT leads
to the interconnecting unit where the information is
converted to Frequency Shift Keying (FSK) signals
for transmission to the CO. When all the information
has been transmitted, the SL-1 CPU and the CO are
notified. Any errors in the data being transmitted are
aso signaed to the CPU and CO. The end of
transmission is signaded by the removal of the bid
request, which opens contacts across leads CS and
CG. The CO acknowledges this by removal of the
closure on leads CBS1 and CBS2.

3. FAULT CLEARING

301 All SL-1 fault clearing must begin in 553-

2001-515 or, for the SL-I VL in
553-2101-5 15 to ensure that faults are cleared in the
most effective manner.

3.02 If the only fault is the AIQD trunk, the
flowchart leads to this section after checking
that there are no power or common equipment faults.

Page 1
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Trunk Fault-Clearing Procedure
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northern PRACTICE  553-2631-100
felecom Issued: 84 07 01
Standard

BUSINESS COMMUNICATIONS SYSTEM

SL-1.

CALL DETAIL RECORDING (CDR)

DESCRIPTION

CONTENTS PAGE
I GENERAL & .« ot e e ettt e 1-1
2. DESCRIPTION . . . . . . . . . o oo 2-1

Reason for Reissue: This practice is reissued to create
Appendices 1, 2 and 3 for SL-1 software Generics X08, X11 and X37,
respectively, which describe the CDR feature as used with those
generics.

* SL-1is a trademark of Northern Telecom Ltd.
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1. GENERAL

PRACTICE  553-2631-100

ASSOCIATED NTP

1.01 The Cal Detal Recording (CDR) fegture is an optional software
package of the SL-1 Business Communications System which provides
information on incoming and outgoing cdls for accounting and
adminigration purposes. The information is assembled by the SL-1
software and sent out via a Seria Data Interface (SDI) port on the SL-1
to any RS-232-C-compatible output or storage device. Examples of
these are:

e TTY or printer output device

1 Single/Multi-Port CDR storage system

1 Mini-CDR storage system

1.02 This practice provides an overview of the CDR feature used in the
SL-1 system. CDR can be used with al SL-1 software generic streams.
Detailed information for CDR information processng for the three
current generic sreams of SL-1 ae contaned in the following
appendices:

1 Generic X11- Appendix 1 to 553-2631-100

e Generic X08 = Appendix 2 to 553-2631-100

1 Generic X37= Appendix 3 to 553-2631-100

1.03 Detaled information on CDR sorage systems is provided in the
following documents:

Single/Multi-Port CDR Storage Systems.

I 553-2631-110 = Description

1 553-2631-210 = Ingalaion

1 553-2631-310 = Operation

® 553-2631-510 = Maintenance and Fault Clearing
Mini -CDR Storage System.

1 553-2631-111 = Description

0 553-2631-211 ~ Ingdlation

® 553-2631-311 - Operation and Maintenance

Page 1-1
1 Page






2. DESCRIPTION

PRACTICE  553-2631-100

RECORD GENERATION

RECORD OUTPUT AND
STORAGE

PACKAGING

SINGLE/MULTI -PORT
CDR TAPE STORAGE
SYSTEM

2.01 The CDR feature in its basic form comprises the CDR software
which. if ordered, is delivered with the SL-1 program. This software

conta:ijns the programs necessary to gather data and produce the call
records.

2.02 A cdl record is a sequence of data that describes an event in cal
processing, such as a cdl initiation, call transfer or conference, and call
termination. For example, if an SL-1 user goes off-hook and diads a
toll cdl (and the CDR feature is configured to record tall cdls), a
‘art’ record is produced showing the time, date, identity of the user,
digits dided, and various other data pertanlgg to the cal. When the
user goes on-hook, an ‘end’ record is generated showing the time, date,
identity of the user, etc. By matching the start’ and ‘end’ records for
the user, the duration of the call can be calculated, and various other
data, such as the number caled, can be determined by inspection.

2.03 If cdls are trandferred or modified in some other way that would

have an influence on costing or cost assgnment, records for these
events are also generated as the events take place. (Read the appropriate
Appet)wdix to this practice for more information on cal modificaion in
CDR.

2.04 CDR records can be output on any RS-232-C-compatible device,
suchasaTTY or printer for hard-copy reports (see Fig. 2-1), or stored
on tape for downstream processing at some future time.

2.05 TTY or _printer output uses the standard ASCII character set. In
genera, one CDR record takes up one line on a printed page. dthough
certain_records may require two or more lines. (See the appropriate
appendix for detals on output formats for the current generics. For
previous generics, see Table 2-A.)

2.06 The CDR software and hardware equipment packages to be
ordered by a customer depend on the software generic and release to be
yr?fed by the customer. Consult 553-2201-150 for packaging and ordering
information.

2.07 This hardware option conssts of a single equipment cabinet (see
Fig. 2-2) that contains a Centrd Processng Unit (CPU), a 9-track
magnetic tape unit and tape control circuitry. The Multi-Port system is
cgpable of storing cal records from a maximum of 12 S.-1 Systems,
and the Single-Port system is restricted to one SL-1 system.

2.08 The CDR system collects the call records from the SL-1 %gem(s),
formats them into blocks, and stores the blocks on tape at 1600 bytes
Per inch in industry-standard Phase-Encoded format. When the tape is
ull, it is removed from the CDR tape drive and sent for processing
into CDR reports for billing, administration. etc.

2.09 The SDI cable between the SL-1 and the CDR cabinet can be up
to 1_5%4 m (50 ft) in length. Beyond this distance, modems are
required.

Page 2-I
5 Pages
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N 001
N 002
s 003
N 004
E 005
T

T

T

N 006
s 007
E 008

Fig. 2-l

00 DN4999 A00009 7.1.02.1

01992 39840

00 T00004 DN5064

01006 20120

00 TO0004 DN5064

00 DN4999  TO0009 7.1.021

00020 00400

00 TO0004 DN5055

0035 00700

00 ATTNO2 A00003

00 DN5555 A00001

a0 Cl 3515 A0Q001 7.1.02.
Y Y

== TerID
-OriglD
Custno

s RECNO

—— Rectype

Example of CDR TTY Printout

A A A

06/28
06/28

06/28

06/28
06/28

06/28

06/28
06/28
06/28
06/28

06/28
06/28

—CC

S—)

10:14
10:15

10:15

10:15
10:15

10:16

10:16
10:14

10:14
10:18

10:22
10:22

AuxID

00:00:20

00:00:12

00:00:22

00:00:07

00:00:17

— MM

HH] Time
—— DD Dat
I ate

—u

98289124 0

98289124

950260411 2

PRECLEVEL

.98291112

L——-— Digits
SS

MM | Duration
HH
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—Temperature
Sensing Device

Magnetic Tape
Unit

QSD1 CE Shelf

QUD1' cCooling
Unit

QSD4 Rectifier , Cable Harness
For QUT3 Fan gng

Inverter Power {nit

— QUX6 Power
Distribution
Unit

Deltic
Static  Inverter

Fig. 2-2
Single/Multi -Port CDR Tape Storage System
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PRACTICE

Table 2-A

553-2631-100

TTY OUTPUT FORMAT (GENERICS X04, X05, X07 AND X09)

CHARAC = NAME FORMAT DEFINITION

TER

POSITION

| RECTYPE Y Record Type.

2 <blank> Blank space

3-5 RECNO XXX Record Sequence Number

6 <blank> Blank space

7-8 CUSTNO XX Customer Number

g <blank> Blank space

10-15 ORIGID Originating |dentification:
TRRMMM or Trunk
DNXXXX or Station Directory Number
ATTNXX or Attendant Num
CFLLNN Conference Number

16 <blank> Blank space

17-22 TERID Terminging  |dentification:
TRRMMM or Trunk
DNXXXX or Station Directory Number
ATTNXX or Attendant Num
CFLLNN Conference Number

PRI <blank> Blank space

24-29 AUXID S.CC.U Auxiliary Identification

30 <blank> Blank space

31-41 TIMESTAMP MM/DD_HH:MM Timestamp

42 <blank> Blank space

43-50 DURATION HH:MM:SS Duration

51 <blank> Blank space

52-76 DIGITS Digits Dided:
XXX...X or Up to 23 norma digits
A_XXX..X Route Selection was used

43-76 DURATION XXX..X 14 Authorizaton code digits or

23 Charge Account digits or

23 Cdling Party Number digits

Page 2-4
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Fig. 2-3

Mini-CDR Tape Storage System

MINI-CDR TAPE
STORAGE SYSTEM

2.10 This hardware option is used only in smail systems (e.g., SL-1 MS)
and consists of a second QUWY Tape Unit (see Fig. 2-3) indtaled in the
SL-1 CE cabinet. Call records are stored in syslem memory, then
trandferred to the Mini-CDR tape unit in bl form. The <ored
records can then be polled from another device capable of storing or
printing the data. The same SDI port is used to initiate polling to
transfer the polled information. Once begun, the polling operation must
be allowed to complete, or the polling procedure must be repeated.

211 The Mini-CDR tagpe cartridges store information in a specid

format that is SL-1 standard, not industry standard. Therefore. these
tapes can be read only by the SL-1 tape controller circuitry.
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northern APPENDIX 1 TO 553-2631-100
fefecom Issued: 85 09 31
Standard

INTEGRATED SERVICES NETWORK

MERIDIAN 3-1.

CALL DETAIL RECORDING
GENERIC X11
DESCRIPTION

CONTENTS PAGE

. GENERAL . . . . . . . o o e A

2. FEATURES AND OPTIONS . . . .......... co 2-1
Basic CDR Software Package . .. .......... .. 21
Optional CDR Software Packages .......... .. 2-2
CDR Storage Options . . . . . . . vuiriiin. .. 2-2

3. CALL RECORD OUTPUT ........ .t uiiuvrrrnn.. b, 31
Record ContentS . ......oviiir i .. 3-
Record Length for TTY ........ .......... .. 38
Record Length for Tape ........ e e 3-9

4. CALL RECORD GENERATION ... e e .. 4l

5. EXAMPLES OF CALL RECORDS . e ' 5-1

Reason for Reissue: This appendix is reissued to provide
information on the Multi-Tenant Sarvice feature.

* Meridian and SL-1 are trademarks of Northern
Telecom Limited.
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APPENDIX 1 TO 553-2631-100

1. GENERAL

1.01 The Cdl Detal Recording (CDR) feature is an optional SL-1
software package which provides a record of sdected cals for
accounting and adminigtration purposes. The basic CDR cdl records
include the identity of the cdled and caling parties and the duration of
the cal. Additional records are generated when certain SL-1 features
are used (eg., conference, authorization codes) or by certain system
events (eg., Initidization, change of system time clock).

1.02 The CDR call records are assembled by system software and sent
to an EIA RS-232-C-compatible device such as a teletypewriter (TTY)
or to one of the available CDR storage equipment packages.

1.03 This practice describes the operation of the CDR feature for
Generic X11 up to Release 7. A genera description of CDR and a list+
of associated NTP can be found in 553-2631-100.
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APPENDIX 1 TO 553-2631-100

2. FEATURES AND OPTIONS

BASIC CDR SOFTWARE 2.01 The basc CDR software package is required to generate the cal
PACKAGE records. This package is dways required and has the following features:

(a) Multicustomer Operation. Allows each cusomer within a sngle
SL-1 system to individualy sdlect the CDR feature and its options.
The festure is enabled or disabled on a customer bass in the
Customer Data Block (overlay 15).

(b) call Types. Each cusomer may sdect for cdl recording any
combination of the following cdl types on a trunk route basis

i dl incoming trunk cals
i dl outgoing trunk cdls

- al out 'n(};. toll cdls (toll cdls are defined as those cals in
which the firsd or second digit dided after the trunk route
access codeisadigit 1 or 0)

(¢) Multiple Appearance Directory Numbers (MADN). As a
customer option, a MADN may be igplemented by an auxiliary
identification (AUXID) giving the f, cad and unit of the
originaing set. An AUXID fied is provided only if the originating
set has a MADN as the prime DN. If a cal originates from a
MADN which is not the prime DN, the prime DN is shown &s the
originating ID with no AUXID fidd provided.

(d) Priority to CDR. This option ensures that every cal is recorded by
having idle cdl registers selected for CDR before being used for
cal processng

(e) Flexible CDR Digit Suppression. This option dlows a customer
to suppress a flexible number of dided digits in the Digits fidd of
CDR cdl records. The specified number of digits (0 to 32) are
truncated from the end of the dided digit string on both TTY and
magnetic tape outputs.

(f) Connection Record. Connection records (Release 3 and later) are
used in the Integrated ACD/CDR Call Processing Interface feature
to inform a customer-provided computer in red-time of which
Automatic Cdl Didribution (ACD) agent is connected to which
trunk. Connection records are generated on incoming calls on
connection between an agent and a trunk and on each conference
and trandfer connection. The feature is implemented via a
CDR-TTY (CTY) port which provides a data link to the
customer-provided compuiter.

(g) Terminating Carriage Control. A carriage return option can be
implemented to inform a customer-provided computer that a CDR
message is complete. An additiond carriage return precedes every
CDR record. A single CDR record consists of a carriage return, a
line of data then another carriage return, resulting in every other
record being a null record. This option is implemented throggp
sarvice change and, when implemented, applies to adl CDR T
ports in the system.
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OPTIONAL CDR 2.02 In addition to the basc CDR software package, the following
SOFTWARE PACKAGES optlona(ij) packages are available (sdected for the type of CDR output
required):

(@) CDR-TTY (CTY). This software package is sdected when it is
required to output cdl records on one or more
RS-232-C-compatible devices. It provides a hard c%py of the cal
records and may be used with the other CDR optiona packages.

(b) CDR Data Link {CLNK). This package is required when the
SingleMulti-Port CDR storage system is used. The CLNK
software formats the call records into a form suitable for storage
on magnetic tape,

() Mini-CDR (MCDR). This package is required when CDR is used on
SL-1 M systems equipped with a second tape unit. The MCDR
software sends cal records to the Mini-CDR tape unit and alows
(tjhe_ Mini-CDR tape unit to be polled from a TTY or Storage

evice.

(d) CDR _with Charge Account {CHG). This package provides
capattjalllty for direct hilling of cdls to specific charge account
numbers.

(¢) CDR AUTOVON Enhancement (ACDR). This option records the
precedence level of cdls made in sysems equipped with the
AUTOVON feature.

re (f} Multi-Tenant Service (XIl Release 7-+). With the Multi-Tenant
package the tenant numbers of the originaing and terminating

L parties are included in CDR records.

CDR STORAGE 203 Two CDR equipment options provide for the storage of call

OPTIONS records on magnetic tape.

2.04 Single/Multi-Port CDR Storage System. This hardware option
congsts of a sngle equipment cabinet that contains a Central Processing
Unit (CPU), a 9track magnetic tape and tape control circuitry. The
Multi-Port system is capable of storing cal records from a maximum
of 12 different SL-1 ingdlations.

205 The CDR system collects the cdl records from the SL-1
machineg(s), formats them into blocks and stores the blocks on tape.
When the tape is full, it is removed from the CDR cabinet and sent for
downstream processing into CDR reports, hilling, etc.

2.06 Mini-CDR. This option is used only in smdl sysems (leg., the
SL-1M) and conssts of a second tape unit ingtdled in‘the SL-1 system
CE cabinet. Cdl records are stored in sysem memory and then
transferred to the Mini-CDR tape unit in block form. The stored
records can then be polled from a TTY or any other device capable of
handling this data
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3. CALL RECORD OUTPUT

33)1 Cal records may be output on TTY (Fig. 3-1) or on tape (Fig.

(@ TTY Output. Each cdl record is output on a TTY as a sngle line
of data (or two lines if Multi-Tenant Service is enabled). The data
is broken up into fields, the significance of which is determined by
their pogtion in the line. Fields are separated by one or more
lt))llalnlI(( characters. The unused fidds in a given record are left

ank.

(b) Tape Output. When cdl records are to be stored on magnetic tape,
they are collected in the sysem memory and then transferred to
the tape device as a block of 16 bit binary words via an SDI port.
Null records are used to fill up blocks so that individua cal
records do not span tape blocks.

3.02 This practice describes the 9-track Single/Multi-Port tape format.
Mini-CDR can only be read by the SL-1 Tape Controller and then
output in the same format as TTY or 9-track tape.

3.03 For 9—ltrack_maPnetic. tape storage, a Tape Information Package
(P0572490) is available. This package 1s used to facilitate the design of
computer programs to read the tapes, decode the call records and
produce accurate accounting reports.

RECORD CONTENTS 304 A cdl record on a TTY or printer contains the following fields
except where noted

Record Type 3.05 dThe Record Type (RECTYPE) fied indicates the type of cal
record.

3.06 TTY Output. This fidd condgs of a dngle letter identifying the
type of record:

Authorization Code

Charge record

End record _
Connection record (Conference connection)
Initidization record

Charge for Conference

Normal record

Cdling Party Number

Connection record (initid connection)
Connection record (Transfer connection)
Start Record

Timestamp record.

HoBOomZZ T TMma»

3.07 A C record is generated for a charge code entered either before
edtablishing a call, while the call is established or when charge codes are
entered prior to conferencing in each party. An M record IS generated
when a charge account code Is entered after a conference is completed.
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r -

| 06/28 10:14
N 001 00 DN4999 A00009 7.1.02.1 06/28 10:15 00:00:20 98289124 O
042, 019 ,
j— [— |
N 002 00 T00004 | DN5064 06/28 10:15 00:00:12
01006 70120
s 003 00 TOO004 IN5064 06/28  10:15
N 004 00 DN4999 | 100009 7.1.02.1 06/28 10:15 00:00:22 98289124
00070 00400
E o005 00 TOO004 IN5055 06/28 10:16
0035 00700
T 06/28 10:16
T 06/28 10:14
T 06/28 10:14
N 006 00 ATTNO2 | A0O0003 06/28  10:18 n-0N-NR 950260411 | 2
PRECLEVEL
s 007 00 DN5555 | AC0QO1 06/28 10:22 08201112 (Note 8)
£ 008 00 CF 15 | AQ00O1 7.1.02.1 0628 10:22
VYW W S A
Nie
s e 1)
ss
M Duration
H
L J
MM Time
HH
— D0 bate
- M Ml
— U
- c ¢C |Aux|D
S I(Note 4)
——tnei || )
—TerlD
(Note 2)
= Ter Tennant
(Note 7)
-OriglD
(Notes 2, 5)
Generic XI 1
—Qrig Tennant
(Note 7) Notes:
L— custno 1. Digits prefixed with ‘A’ identify an RS-ANI, NARS, BARS, or CDP type call.
Digits prefixed with ‘E" identify a call over facilities designated as expensive, and the
— Heeno caller was given expensive route Warning tone.
| 2. In Generic XI 1, the OriglD and TerID for trunks consist of T (or A} plus 6 digits to
Rectype account for the expanded (128) trunk group feature.
3. TerlD for Connection records is TNXXXX, where XXXX is the shelf/card/units
(packed format) of the agent station.
4. Generic XI 1 Releases 1 to 3 have AuxID format of LL.S.CC.U; XI 1 Release 4 has
format of LLL.S.CC.UU.
5. Generic XI 1 Release 4 OriglD format for a Conference record is CFLLLNN; eg., CFO0615.
6. Optional; Requires that AUTOVCN feature be equipped; precedence levels 4 and 5 are
not printed out.
7. When Multi-Tenant Service is equipped (XI 1 Release 7+), the Tenant Numbers of the
originating and terminating parties are printed below the OriglD and TerID fields.
Fig. 3-1

Format of Call

4

Records on TTY

Page 3-2


Brandon Hunt



telemanuals.com

APPENDIX 1 TO 553-2631-100

Starting ‘1
Bit Number = 15 14 13 12 1L 10 9 8 7 6 5 4 3 2 | 0 Word
[ f [ . [l [l i [l [l 1 | T [
| Cust No. | Recno | Rectype 0
(Note 1)
Timestam 1 ! | T 1 T T T T
{Inc Monpth) “ Day | Hour Minute !
Digits Lost Bit
| T (] L T I — )
1| Digcount | | Tertype | Origtype | Month
d LI AR B | T T 1 1 1 T L 1 3
r Directory Number Generic Xl 1
T > T T ] 1 1 Notes:
T T T T T T
3
Orig 1D I Member N Route ] 1. Words 0, 1 and 2 define completely the
Or format of the Balance of the Record.
I>O<><>OOO<><><>/><\<I AMCTCA NI‘?‘J 3 2. The AuxID is allocated only if either
< - Ol’igtvpe or Tertype requires it.
Or 3. Prior to Generic XI 1 Release 4, the loop
T T 1 LR L L field in the OrigiDand TerlD records is
L I><><>O<I Conf No. I| Loop [Note 5) ] $ 7 bits. The CONF field is therefore
shifted one bit right.
-
I T T T 1 T — 1 1 T T LI 1 L I 4. AUTOVON feature must be equipped.
‘ Directory Number 4 _ _
5. Multi-Tenant feature must be equipped.
Or

6. AUTOVON-CDR and Multi-Tenant packages

| S N T T 1 ;
] Member |><><><] Route (Note 3) ] 4 are mutually exclusive.
Or
Ter ID tendant N
Attendant No, 4
Or
UL T T T T _ T 1
l><><><><l Conf. No. “ Loop {Nate. 5) J 4
T =T T T T T
|><| Group l Loop | Shelf l Card I Unit l 4
~
T T T T T T T 7
|><><_><><><>q Oriainatina- Tenant Number- l 5 (Note 5)
R E L R B
I><><><><>O<] Terminating Tenant Number | 6 (Note 5)

(Connection Record Only)

AUX ID I T T T T T T [ T I T T T l T —|
(Note 2) Loop Shelf Card Unit 50r 7
Duration I i 1 T li [ 1§ T | | LR i [ [ 1 l 5,7 or 8
~
I T ] T 1 lj I 1 1 1 | I 1 ] i I I 5.6 7 8or9

Digits
{Dialed)

| » “ “ “ “ « “ . 1 5, 6.y OF 16

~
AUTOVON Call

Precedence T T 1
(Note 4 and 6) PRECLEVEL 5 61 e or 14

Fig. 3-2
Format of a Call Record on Tape
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3.06 Tape Output. This five-bit fidd can be O-14 in binary and
defines the type of record:

0 Null record

1 Normal record

2 Start record

3 End record

4 Charge record

5 Initidization record

6  Timestamp record

7 Normal record for RS-ANI, BARS, NARS or CDP

§  Start record for RS-ANI, NARS, BARS and CDP

9 Cdling Paty Number (CPN)

10  Authorization Code

11 Charge for Conference

12 Norma record for a cal on an expensive route (MARSBARYS)
13 Start record for a cal on an expensive route (NARS/BARS)
14 Connection record.

Record Number 3.09 The Record Number (RECNO) fidd identifies the number of the
current record in the CDR sequence.

3.10 TTY Output. This three-character field gives the record sequence
number, modulo 128, right-justified.

3.11 Tape Output. This seven-bit fiedd gives the record number in
binary, modulo 128.

Customer Number 3.12 The Customer Number (CUSTNO) fidd identifies the customer
asociated with the call.
(3(.)133)TTY Output. A two-character fidd identifies the customer number
-31).
3.14 Tape Output. A five-bit fidd identifies the cusomer (O-31 in
binary).
Originator Type (Tape 3.15 The three-bit Originator Type (ORIGTYPE) fidd identifies the
Only) type of gpparatus that originated the call:

0 500/2500 set or SL-1 station
1 500/2500 st or SL-1 sation with which AUXID is associated
2  Trunk
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3 Attendant
4 Trunks, END record expected
5  Conference.

Terminator Type (Tape 316 The Terminaor Type (TERTYPE) field identifies the type of
Only) aoparatus to which the cal was terminated. Definition of fidds is the
same as for ORIGTY PE.

Originator 3.17 The Originator Identification (ORIGID) field identifies the
Identif ication apparatus that originated the cal.

3.16 TTY Output. The format depends on the type of equipment as
follows

| Stations. Stations are identified in the form DNxxxx, where xxxx is
the prime DN for the dtation.

I Trunks. The ORIGID fidd is in the format Trrrmmm, where rrr is
the route number and mmm is the member number.

I Attendants. Aftendants are identified in the form ATTNxx, where
XX is the console number (I-15).

I Conference Loops. Conference loops are identified in the form
CFlllnn, where 111 is the loop number (0-159, O-79 prior to Release  4)
and nn is the conference number.

3.19 Tape Output. The format of the 16-bit field depends on the type
of equipment as follows:

1 Stations. If the ORIGTYPE or TERTYPE fiddsae O or 1 (i.e, a
gétion), this field identifies the 500/2500 set DN or SL-1 prime DN

of the set that originated the cal. Up to four decimal digits areeq
gored in a binary fidd of 16 hits.

zero is represented by bi na?/ 10 (i.e, 1010)
* is represented by binary 11
# is represented by binary 12. o

I Trunks. If the ORIGTYPE or TERTYPE fields are 2 or 4 (i.e, the
originator is a trunk), this field is 15 hits long.

® The trunk route number is 7 hits.
i The trunk route member number is 8 hits.

1 Attendants. If the ORIGTYPE or TERTYPE fidd is 3 (i.e, an
attendant), attendant number is identified in 4 hits.

I Conference Loops. If the ORIGTYPE or TERTYPE fidd is 5 (i.e,
conference), loop and conference number are identified in 12 bits:

8 bits = loop number (7 bits prior to Release 4)
4 bits = conference number.
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Terminator 3.20 The Terminator ldentification (TERID) field identifies the

Identif ication gpparatus on which a cdl is terminated. Contents are the same as for
ORIGID, with the addition of Connection records.
3.21 Connection Records. Connection records are identified in the
form TNxxxx, where xxxx is the loop, shdf, card and unit in packed
format.

Digit Count (Tape Only) 3.22 This field gives the totd number of digits dided in 5 bits,

Digits Lost (Tape Only) 3.23 This fidd conags of one bit, which is set to 1 if the totd digits
diaed exceeds 32.

Auxiliary Identif ication 324 The Auxiliary Identification (AUXID) field identifies the TN of
the originating station when the station has a multiple gppearance prime
DN, and thus cannot be uniquely identified by ORIGID.
3.25 TTY Output. The AUXID fidd is in the form IlLs.cc.u (X11
Releases 1 to 3) or Nls.cc.uu (X11 Release 4) and uniquely identifies
originating station loop, shelf, card and unit.

3.26 Tape Output. This field (16 bits) depends on the card densty of
the originating dation.

e Single Dengty « XLLLLLLLSSCCCCUU (X = not used)

e Double Densty = XLLLLLLLSUCCCCUU

Timestamp 327 The TIMESTAMP field gives the date and time. Its exact
definition depends on the type of record:

Normal record - end of call

Start record = dart of call

End record - end of cdl

Initidization record = time of sysem initidization
Timestamp = old or new timestamp

Transfer record = Completion of transfer

Connection record = Time of connection.

Fia iy Of e ok o then ihe ert By 18 Shonm 26 0By 0.0 e
next month.

3.29 TTY Output. The forma is MM/DD HH:MM where:
MMis month (1-12)

DD is day (I-31)

HH is hour (O-23)

MMis minute (0-59)
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3.30 Tape Output. The timestamp field occupies 20 hits as follows:
i1 MONTH (4 bits) where Jan. = 1 and Dec. = 12

i DAY (5 hits) where first day of month = 1

e HOUR (5 bits) which can be 0 to 23

e MINUTE (6 bits) which can be 0 to 59.

Call Duration 3.31 The DURATION fidd measures the cdl duration in units of 2 s
In a Norma record, this is the duration of the cdl from dat to
disconnect. In a Start record, this is the duration of the cal from dart
to first feature usage a time given by TIMESTAMP. An incoming call
is deemed to dart a the time of presentation to the caled party. An
outgoing call darts a the time of trunk seizure (did tone removed).

3.32 TTY Output. The output is in the form HH:MM:SS where:
HH is hour (O-23)

MMis minutes (0-59)

SSis seconds (0O-59)

3.33 Start records on TTY output do not contain a duration field.

3.34 Tape Output. DURATION takes up 16 bits, and gives a binary
count of the cal duration in seconds.

Digits 3.35 The DIGITS field identifies the digits dided, digits outpulsed, or
Charge Account code entered. Up to 32 digits can be recorded. If more
digits are dided, only the first 16 are recorded correctly. Digit 33 and
succeeding digits are cycled over digits 17 to 32.

3.36 Route Selection. Route Selection digits (for NARS, BARS, etc.)
are indicated if preceded by the letter A. For RS AN1 or NARS, the
digits shown in the digits field are those that are actualy outpulsed
the system &fter route selection and daglt_ manipulation. With BARS an
CDP, the digits shown are the actud digits dialed except that the BARS
access code and CDP steering code is replaced by the trunk access code.
%t\tRSéNARS cdls placed over an expengve route are indicated by the
e E.

3.37 Dictation and Paging Trunks. The CDR printout for dictation
and paging trunks acc by a 2500-type set specifies only the trunk
access code in the DIGITS field. Dictation trunks require tones to
ingtruct the machines at the other end. The 2500-type set sends these
tones directly to the dictation trunk without usng a cal regiser to
dore digits. As these digits are not stored in a call regiger, the CDR
cannot print them out. In the case of 500-type and SL-1 sets, the digits
must be stored in a cdl regiger and then a DTR trandates the digits
irr]r[o tones. The CDR output will therefore show dl digits dided by
these sets.

3.38 TTY Output. Up to 32 digits can be output on the termind.
3.39 Tape Output. Each digit is stored as a four-bit word. Totd digit
dorage is a maximum of eight 16-bit words.
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Precedence Level 3.40 The Precedence Leve field for AUTOVON (PRECLEVEL) field is
output only if the AUTOVON feature package is equipped. It conssts
of a singlle digit that represents the precedence level of an AUTOVON
cdl as follows
0 AUTOVON Flash Override
I AUTOVON Flash
2 AUTOVON Immediate
3 AUTOVON Priority
4 AUTOVON Routine
5 Non-AUTOVON calls

3.41 The AUTOVON precedence leve is gopended to al AUTOVON
cal records except the time stamp and initialize records.

3.42 TTY Output. PRECLEVEL is a sngle digit appended to the end of
cal records. Levels 4 and 5 (AUTOVON routine and non-AUTOVON
cdls) are not output on TTY.

3.43 Tape Output. PRECLEVEL occupies a 4-bit field which gives the
precedence level (O-5) in binary.

r* Originating/ 3.44 When the Multi-Tenant Service feature is present, CDR formats
Terminating Tenant will include the originating and terminating Tenant Numbers.
Number

3.45 TTY Output. A second line of data is printed. This conssts of the
Origingting and Terminating Tenant Numbers. The fidds are located
directly under the Originaing and Terminating ID fieds of the CDR

record.
3.46 Tape Output. The Originaing and Terminating Tenant Numbers
L each occupy a 10 hit binary field (range 0 = 512).
Terminating Carriage 3.47 As a customer option, the SL-1 can ortput a Line Feed (carriage
Return (TTY Only) return) character a the end of each cal record.
™ RECORD LENGTH FOR 348 The following formulae permit the caculation of lengths of al
TTY TTY records in number of characters. (See Tables 3-A for a definition

of cal record fidds for Generic X11 Releases 1, 2 and 3, and Table 3-B
for the fidlds for Release 4.)

NORMAL RECORD =C+ 4+ T+ N+ A+ M
STARTRECORD =C+ 4+ T+ N+ A+ M
ENDRECORD=C+ 3 +T+A+ M
INITIALIZATION RECORD =C+ 35+ T
TIMESTAMP RECORD =C + 35i- T

L AUTHORIZATION CODERECORD =C+ 35+ T+N+A + M

Page 3-8


Brandon Hunt



telemanuals.com

APPENDIX 1 TO 553-2631-100

CHARGE RECORD =C+35+T+N+A+M ha |
CHARGE-CONFERENCE RECORD =C+ 35+ T+N+A +M
CPN RECORD =C+ 35+ T+N+ A+ M

CONNECTION RECORD = C+ 4+ T+ N+ A+ M

349 The définition of the variables are as follows:

C is the number of ASCIl control characters (CR, LF, NUL) per
record, t{ﬁicall 8 (9 if AUTOVON precedence leve is printed out

or 23 If Multi-Tenant package is equipped).
T is0without AUXID; up to 12 with AUXID.
is the number of digits to be recorded.

A islif AUTOVON is equipped and call has a precedence level of O
to 3).

M is 6 if Multi-Tenant package is equipped.
RECORD LENGTH FOR 3.50 To separate call records within a tape block, the length of each
i 7 She Ianihs of S Gl i e O wors, (6 b - "
NORMAL RECORD =8+ T + CEILING (N/4 +A + M
START RECORD = 8+ T + CEILING (N/4) + A + M
ENDRECORD=7+T+ A+ M
INITIALIZATION RECORD = 3
TIMESTAMP RECORD = 3

AUTHORIZATION CODE RECORD =7 + T + CEILING (N/4) +
A+M

CHARGERECORD = 7 + T + CEILING (N/4) + A + M

CH_{/_&RGE—CONFERENCE RECORD = 7 + T + CEILING (N/4) +
A+ M

CPN RECORD = 7 + T + CEILING (N/4) + A + M
CONNECTION RECORD = 6+ T + CEILING (N/4) + A + M
3.51 The définition of the variables are as follows:

N isthe number of digits to be recorded.

T istif AUXID isincluded, O if not.

CEILING (N/4) is the smdlest integer greater than or equa to Ni4
(eg., if N =29, Ceiling = 8).

A is 1 if AUTOVON is equipped. |
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M is 2 if Multi-Tenant feature is equipped.
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TTY OUTPUT FORMAT (GENERIC X11 RELEASES 1, 2 AND 3}

CHARACTER NAME FORMAT DEFINITION

POSITION

| RECTYPE Y Record Type.

2 <blank> Blank space

3-5 RECNO XXX Record Sequence Number

6 <blank> Blank space

7-8 CUSTNO X X Customer Number

9 <blank> Blank space

10-16 ORIGID Originating  Identification:
TRRRMMM or Trunk
DNXXXX_ or Station Directory Number
ATTNXX_ or Attendant Num
CFLLNN_ Conference Number

17 <blank> Blank space

18-24 TERID Terminating  Identification:
TRRRMMM or Trunk
DNXXXX_ or Station Directory Number
ATTNXX_ or Attendant Num
CFLLNN_ Conference Number

25 <blank> Blank space

26-34 AUXID LLS.CC.U Auxiliary Identification

35 <blank> Blank space

36-46 TIMESTAMP MM/DD_HH:MM Timesamp

A7 <blank> Blank space

48-55 DURATION HH: MM:SS Duration

56 <blank> Blank space

57-90 DIGITS Digits Dided:
XXX..X or Up to 32 normd digits
A_XXX..X Route Selection was used _
E_XXX..X BARS/NARS cdl placed over expensve

route
48-90 DURATION XXX...X 14 Authorizaton code digits or

23 Charge Account digits or

23 Cdling Party Number digits
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Table 3-B
Y OUTPUT FORMAT (GENERIC X11 RELEASE 4)

CHARACTER NAME FORMAT DEFINITION

POSITION

| RECTYPE Y Record Type.

2 <blank> Blank space

3-5 RECNO XXX Record Sequence Number

6 <blank) Blank space

7-8 CUSTNO X X Customer Number

9 <blank> Blank space

10-16 ORIGID Originating  Identification:
TRRRMMM or Trunk
DNXXXX_ or Station Directory Number
ATINXX_ or Attendant Num
CFLLLNN Conference Number

17 <blank> Blank space

18-24 TERID Terminding  |dentification:
TRRRMMM or Trunk
DNXXXX_ or Station Directory Number
ATTNXX _or Attendant Number
CFLLLNN Conference Number

25 <blank> Blank space

26-36 AUXID LLL.S.CC.UU Auxiliary Identification

37 <blank> Blank space

38-48 TIMESTAMP MM/DD_HH:MM Timesamp

49 <blank) Blank space

50-57 DURATION HH:MM:SS Duration

58 <blank> Blank space

59-92 DIGITS Digits Dided: o
XXX...X or Up to 32 norma digits
A_XXX..X Route Selection was used
E_XXX..X BARS/NARS cal placed over expensve

route
93 <blank> Blank space
94 PRECLEVEL X AUTOVON Precedence Level
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Table 3-B Continued
TTY OUTPUT FORMAT (GENERIC XI1 RELEASE 4}

CHARACTER NAME FORMAT DEFINITION

POSITION

50-94 DURATION XXX..X 14 Authorizaton code digits or
23 Charge Account digits or

23 Cdling Party Number digits
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™ Table 3-C

TTY INPUT FORMAT (GENERIC X11 RELEASE 7-)

Note 1: This format is used for F. N. Q, R and S records.
Note 2: This format is used for A, M and P records.

CHARACTER NAME FORMAT DEFINITION

POSITION

LINE ONE

| RECTYPE Y Record Type.

2 <blank> Blank space

3-5 RECNO XXX Record Sequence Number

6 <blank> Blank space

7-8 CUSTNO XX Customer Number

9 <blank> Blank space

10-16 ‘ORIGID Originating  Identification:
TRRRMMM or Trunk
DNXXXX_ or Station Directory Number
ATTNXX_ or Attendant Num
CFLLLNN Conference Number

17 <blank> Blank space

18-24 TERID Terminating  Identification:
TRRRMMM or Trunk
DNXXXX_ or Station Directory Number
ATTNXX_ or Attendant Number,
CFLLLNN Conference Number

25 <blank> Blank space

26-36 AUXID LLLS.CC.UU Auxiliary Identification

37 <blank> Blank space

38-48 TIMESTAMP MM/DD_HH:MM Timestamp

49 <blank> Blank space

50-57 DURATION HH: MM:SS Duration (Note 1 in preamble)

58 <blank> Blank space

59-92 DIGITS Digits Diadled: (Note 1 in preamble)
XXX..X or Up to 32 normd digits
A_XXX..X Route Selection was used _
E XXX..X BAuIt{S/ NARS cdl placed over expensive

L. route

Page 3-14
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Table 3-C Continued “
TTY INPUT FORMAT (GENERIC X11 RELEASE 7+)

CHARACTER NAME FORMAT DEFINITION

POSITION

93 <blank> Blank space

94 PRECLEVEL X AUTOVON  Precedence Level
50-94 DURATION XXX...X 14 Authorizaton code digits or

23 Charge Account digitsor
23 Cdling Party Number digits (Note 2

in preamble)
LINE TWO
[-9 <blank> Blank spaces
10-12 ORIGTENO XXX Originating Tenant Number
13-17 <blank> Blank spaces
18-20 TERTENO XXX Terminating Tenant Number
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4. CALL RECORD GENERATION

Normal Record {N)

4.01 A smple cdl generates a single cdl record. Cdls that are modified
because of certain features (eg. cdl transfer, conference) generate
multiple records.

4.02 For every cdl to be recorded, the system software generates one
Norma record or several Start and End records. Additional record
types are generated to accommodate certain features.

403 The different types of cdl records and their application are
outlined as follows.

4.04 A Normd record is generated when a smple cal is established
(whether extended or not through the attendant console) and when no
pr'gfher st feature is activated. The Normal record contains the following
Information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiond)

TIMESTAMP

DURATION

DIGITS

PRECLEVEL (optional, AUTOVON must be equipped)

ORIGTENO (optiona, Multi-Tenant must be equipped) -
TERTENO (optional, Multi-Tenant must be equipped). -

4.05 For a Norma record, all telephone set dia input is included
in the CDR record until such time as the End-of-Diding (EOD) timer
interva is exceeded or the user enters # from the set keyboard. Thus,
the dialed DN portion of the CDR record may include * symbols and
unused digits (e.g., in many cases speed cal and autodial numbers
include * symbols, each of which when interpreted by the system causes
a3 s pause to occur). A user may enter useless digits prior to the system
receiving an EOD timeout or user-initisted # entry. In such cases, the
cal is completed to the correct destination but the CDR record contains
the usdess digits.

4.06 When one of the Route Selection features are used, the letter A
precedes the Digits fidd on TTY outputs. These features are Basic
Alternate Route Selection (BARS), Network Alternate Route Selection
(NARS), Route Sdection-Automatic Number Identification (RS—ANT)
and Coordinated Diding Plan (CDP). In BARS and NARS fegtures, the
letter E precedes the TTY Digits fidd to indicate the cal was
completed over facilities that are designated (through service change) as
expendve. The actua digits that appear in the Normal (or Start) records
depend on the Route Selection feature as follows:

i RS-ANI, NARS~ digits shown are those that are actually outpulsed
by the system after route selection and any required digit
manipulation. The actud digits dided are reflected only if no digit
manipulation was required to process the call.

Page 4-1
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Start Record (S)

Page 4-2

. BARS, CDP - digits shown ae those that ae dided with the
exception of the BARS access code or CDP steering code which are
replaced with the trunk access code.

4.07 Incoming Calls. An incoming cal answered by the attendant and
extended to a station generates a Normal record, indicating the trunk as
the ORIGID and the gation as the TERID. No indication is given that

the attendant is involved in the cdl. When the cdling party abandons
the call before the station answers, and before recall is activated, no
record is generated. However, when the call is abandoned during recal,

the attendant console is shown as the TERID. Incoming calls answered
by the attendant but not extended to a Station are shown as terminating
at the attendant console.

4.08 Outgoing Calls. An outgoing cal placed by the attendant
generates a Norma record, indicating the attendant console as the
ORIGID and the trunk as the TERID. However, when the cdl is
extended to a dtation, the Norma record generated indicates the trunk
as ORIGID and the gation as the TERID. The Digits fidd includes the
gation number dided by the attendant.

4.09 Rin Aigain. When the Ring ggain feature is activated, a record is
generatec? only when a trunk is saized.

4.10 TIE Trunk Operation. Calls placed over tandem TIE trunks are
billed from the time the cdl is ahswered (i.e., answer supervison is
received), rather than from the time the trunk is seized. A Normad (or
Start) record is generated only if answer supervision is received. Thus
the cdling party is not charged for the time taken for outpulsng and
ringing.

411 A Start record is generated when a cdl receives treatment from

certain festures of the SL-1 sysem. A Start record contains the
following informetion:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiona)

TIMESTAMP

[?IL(JBI#\STION (not included in TTY records)
PRECLEVEL éopt_ional, AUTOVON must be equipped)
ORIGTENO (optiona. Multi-Tenant must be equipped)
TERTENO (optiona, Multi-Tenant must be equipped).

4.12 call Transfer. When the Cdl Transfer fegture is activated on an
established call, a Start record is generated instead of a Normal record.
The record is generated when the transfer is completed and shows the
two involved parties immediately before the festure was activated. On
termination of the cdl, an End record is generated showing its fina
dispostion. Start records are not generated for intermediate stations
when a cdl is transferred more than once; CDR records, therefore, do
not indicate this occurrence.
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4.13 Conference. When the Conference feature is activated on an
established call, a Start record is generated as described for the Cdl
Transfer feature. A subsequent Start record is generated for each CDR
trunk included in the conference. The Duration field, which gppears on
CDR tape but not in TTY output, is caculated from the previous Start
record timestamp to the current Start record timestamp. Although the
sequence of related Start records generated may be dtered by the CDR
processing routines, the chronologica (timestamp) data remains intact
and each Start record is generated before its corresponding End record.
The End record shows the conference bridge as the ORIGID and the
conferenced trunk as TERID.

4.14 call Forward. When the Cal Forward festure is activated and
results in a trunk-to-trunk (tandem) call, a consecutive pair of Start
records are generated. The firgt record indicates the incoming trunk as
ORIGID and the cdl forward DN as TERID. The second record
indicates the cal forwarded DN as the ORIGID and the outgoing trunk
as the TERID. Both records indicate the same timestamp and duration
data. An End record is generated at the end of the call.

4.15 Other Features. When barge-in, busy verification, privacy release
or override is applied to an established cdl, a Start record is generated.
Cdls that would normaly generate a Normd record are dtered to
generate a Start record. e record indicates that a feature was
activated durirE(jg the cdl, as well as any changes to the parties involved.
The trunk ID remains condgent throughout. An End record is
generated on termination of the cdll.

End Record (E) 4.16 Each End record is associated with a specific Start record and is
generated on termination of the cal. The record shows the find
disposition of the cal. The timestamps on the corresponding Start and
End records can be used to caculate the Duration of a cal. The End
record contains the following information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiona)

TIMESTAMP . _

‘PRECLEVEL (optional, AUTOVON must be equipped)

ORIGTENO (optional, Multi-Tenant must be equipped) aa

TERTENO (optiona, Multi-Tenant must be equipped). -

initialization Record {l) 4.17 After a system initidization, a sngle record is generated to note
this occurrence and its time in the following format:

RECTYPE
TIMESTAMP

Timestamp Record (T) 4.18 When the system time or date is changed from ether the attendant
console or a TTY, a consecutive pair of records is generated specifying
the old and new timestamps. The firg record in such a pair gives the
old timestamp; the second record contains the updated timestamp. Both
records have the following format:

RECTYPE
TIMESTAMP

Page 4-3
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Authorization Code
Record {A)

Charge Account Record

(C)
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4.19 Authorization Code recording is optionad and is set usng overlay
24. A record is generated when the code is entered and one of the
following occurs:

1 atrunk is seized
e aloca set answers Direct Inward System Access (DISA) cdls
e a DISA cdl cannot be connected to a local set

e Ring Again is activated, in which case both the ORIGID and TERID
fields are the DN associated with the station entering the
authorization code.

4.20 When authorization codes are stored as auto dia or speed call
entries, the number stored must contain the access code followed by the
authorization code only. All digits after the access code are interpreted
ar?f authorization code digits This record contans the following
information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiona)

TIMESTAMP

DIGITS

PRECLEVEL éoptjonal, AUTOVON must be equipped)
ORIGTENO (optiona, Multi-Tenant must be equipped)
TERTENO (optiond, Multi-Tenant must be equipped).

4.21 The charge account record is desgned to dlow direct billing of
cdls to gspecific charge account numbers. Charge account number
lengths (2 to 23 digits) are defined individualy for each customer, by
using overlgl 15. A charge account number, when entered ether before
diding or during an established incoming or outgoing cdl, causes a
_Cr:T?arge Account record to be generated which contains the following
Information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiona)

TIMESTAMP

DIGITS

PRECLEVEL éopt_ional, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be ecquipped)
TERTENO (optional, Multi-Tenant must be equipped).

4.22 Numbers of Fixed Length. The sysem assumes that a charge
account number is valid when the number of digits entered corresponds
to the account number length as defined in the customer data block.
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(a) When a charge account number is entered before establishing a call
and too few digits are entered, the system waits 30 s (15 s for
2500-type sets) for further input. When no further digits are
entered, overflow tone is provided for 15 s, then the set is locked
out by the sysem. A Charge record is generated showing the
partidly entered charge account number.

(b) When a charfge account number is entered during an established
cdl and too few digits are entered, no response is given until the
interdigit timeout occurs. Then overflow tone is provided for 15 s.
After this time, the previoudy established cal will be reconnected.
On 500/2500-type Sts, if the user does not wait for a response and
has dided too tfew digits, then each switchhook flash is interpreted
as a digit 1 until the charge account length is reached. Did tone is
then returned and the next switchhook flash will reconnect the cdll.
On SL-1 sets without a charge key, if the user does not wait for a
response and has dialed too few digits, then the cal is reestablished
whgn tfgje DN key is depressed. However, no charge record will be
produced.

4.23 Numbers of Variable Length. SL-1 sets and attendant consoles
equipped with a charge (CHG) key are permitted to enter charge
account numbers containing less digits than defined in the customer
data block. The Charge account number entered is accepted by the

stem when the CHG key is operated. Charge account number entry is

0 accepted bK the system by operating a DN, cal transfer or
conference key that was active before the CHG key was operated. The
CHG key may dso be used to terminate an entry to correct an error or
to enter multiple charge account numbers.

4.24 Deletion of Number. A charge account record is not output by
the system unless the cdl involves a trunk and meets the criteria set for
CDR in the route data block.

4.25 Cdl Transfer. A cdl transferred from one set (A) to another set
(B) generates a Start record for set A and an End record for set B when
the cdl is terminated. However, if s&t B, indead of terminating the cdl,
enters charge account number and subsequently transfers the cdl to
another set (C), a Charge record is generated for set B. The resulting
Start and End records do not indicate set B or any other intermediate
st as being involved in the call. The Start, Charge and End records can
only be associated on a timestamp and trunk basis, the trunk remaining
consistent on dl three records.

Page 4-5
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Charge Conference

Record (M)

$

-
-

Calling Party Number
{CPN)} Record (P}

Connection Record
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4.26 Charge Conference records alow the assgnment of one or more
charge account numbers to one, severa or dl members of a conference.
Individua Start, Charge Conference and End records are generated for
eech individud trunk icipating in a conference cdl. Individud End
records are generated for each trunk as it disconnects from the
pn?nferejce. e Charge Conference record contains the following
Information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiona)

TIMESTAMP

DIGITS

PRECLEVEL éopt_ional, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be equipped)
TERTENO (optiona, Multi-Tenant must be equipped).

4.27 Different Account Numbers. TO assign portions of a conference
cdl to different charge account numbers, the account numbers must be
entered when addi n? a trunk to a conference and before conferencing is
completed. For-500/2500-type sets, the account number is entered after
the switchhook flash and before the trunk is dided. For SL-1 sets, the
account number is entered after the conference key is operated, either
before or after the trunk is dided and before the conference key is
operated a second time. The Charge Conference record generated shows
the set performing the entry, the trunk added and the charge account
number. A charge account number is entered for each trunk added to
the conference.

4.28 Single Account Numbers. When al participants in a conference
cdl are assgned the same charge account number, only one entry is
required. Once dl the trunks are included in the conference, the charge
account number is entered in the usud manner. Separate Charge
Conference records are generated for each trunk in the conference call.

4.29 The CPN record is ussful in matching telephone company biIIIiDri‘n\c];
records of collect cals againgt cal detail records. By operaiing a C
key, which may be assigned to attendant consoles and SL-1 sets, and
entering the caling party number (1 to 23 digits), a CPN record is
generated. A CPN record is generated each time the CPN key is
depressed,. permitting the creation of multiple CPN records. The CPN
record contains the following information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiond)

TIMESTAMP

DIGITS

PRECLEVEL éoptjonal, AUTOVON must be equipped)
ORIGTENO (optional, Multi-Tenant must be equipped)
TERTENO (optiona, Multi-Tenant must be equipped).

4.30 There are three types of Connection record (Release 3 and later):
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(8 @ Record. Generated when a connection is made between a trunk
and an ACD agent.

(b) R Record. Generated when a call is transferred by an ACD agent.

© F Rctecord. Generated when a conference is set up by an ACD
agent.

431 The appropriate Connection record is generated for each
connection made with an ACD f;];mt linked to a customer-provided

computer. The Connection record alows agents to establish and modify
a profile of a cal in progress (eg., the caller’s name, address or other

information) which can be passed on with the cal each time the cdl is

transferred or conferenced. This profile is entered in the
customer-provided computer and can displayed on ACD agent
terminals. If the call is transferred or conferenced to another agent, the

cdl profile is output on the second agent’s termina. The second agent
can then change the cal profile as required. Further transferring or

conf erencing Is treated In the same manner. When the
customer-provided computer detects a connection record, it scans the
CDR records for other connection records related to that cal. Any
previoudy entered cal profiles will be displayed on the ACD agent’s
screen. This procedure is repeated on al subsequent transfers and

conferences until the cdl is terminated by an agent or tranferred to a
non-agent.

432 The Q record may be used in Voice Response Unit (VRU)
applications (eg., 411 and 5551212 cdls) to inform the
customer-provided computer as to which trunk to connect the VRU to
play out an eectronicaly congtructed message to the caller. The agent's
work time for the cal is therefore reduced.

4.33 Connection records contain the following information:

RECTYPE

RECNO

CUSTNO

ORIGID

TERID

AUXID (optiona)

TIMESTAMP

DURATION

DIGITS

PRECLEVEL éoptjonal, AUTOVON must be equipped)

ORIGTENO (optiona, Multi-Tenant must be equipped) -
TERTENO (optiond, Multi-Tenant must be equipped). -

4.34 The CDR format of Connection records is similar to the N record
except that the TERID fidd contains the TN (packed format) of the
agent gation.

4.35 The Durdtion field of Connection records contains the length of
time a call had to wait before being served. Optionally, the
customer-provided computer can read this information and provide
RUSH displays on agent screens to sgnd that cdls are waiting for an
excessve length of time.

Note: Connection records are not recorded on magnetic tape.

Page 4-7
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4.36 Priority Connection Record. The primary use of Connection
records is to integrate the SL-1 ACD feature with the
customer-provided computer to transfer the call profile from agent to
agent. In the integrated environment, cal completion conssts of three
parts:

(a) switching through a voice path
(b) informing the computer of the connection (Connection record)

(¢} having the customer-provided computer output the cal profile on
the termind of the agent receiving the call.

437 The time required to process dl three pats of the cdl is
cumulative, To reduce the red-time required to complete the call,
connection records are given priority over other types of CDR records.
Priorities are assigned as follows:

1 128 ms high priority timing queue

1 Network input messages

1 128 msregular timing queue

1 Ringing

1 TTY input

i CDR Connection Call Processing records

e other functions a lower priority levels (including other CDR
records).

4.38 CDR Record Sequencing. The smplest type of cdl to an ACD
DN is an incoming cal from a trunk to an agent: i.e, the agent answers
and terminates the cal, without trandferring or conferencing. The
typica sequence of CDR record for this type of cdl is.

1 Q record = indicates a connection has been established.
i N record= indicates that the cdl is terminated.

4.39 Cdls invalving trandferring and conferencing generate a sequence
of Connection, Start and End records. A typica sequence of records for
transfer cdls is

1 Q record = Indicates that a connection has been established.

i Srecord - Indicates that the firg leg of the call has been
completed. Timing and other data is provided for this portion of the
cal. This record is only generated for the first leg of a cal.

1 R record = Indicates that the call has been transferred to a second
agent. This record may appear before the S record when the first
agent disconnects after the second agent answers. Another R record is
generated each time the cal is trandferred to subsequent agents.
There can be any number of additional R records.
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e E record = indicates that the cal is ended. It provides timing and
other data for that call.

4.40 A typica sequence of records for conference calls is:
I Qrecord = Indicates that a connection has been established.

e F record = Indicates that a new connection has been established
between two parties for a conference.

1 Srecord= Indicates that the conference has been set up (third party
conferenced to the cdl). It provides timing and other information
for the connection. Only one S record is generated.

¢ F record = an F record is generated each time a conference
connection is made.

i Erecord = indicates that the call is ended. It provides timing and
data for that call.

4.41 Because Connection records are processed at a higher priority than
other CDR records, the actual sequence of CDR records may vary.
Connection records are dways output before other types of records.
Under heavy traffic conditions, Connection records may be output five
or more seconds before other types of records. The actual sequence of
the CDR records can be determined by their serid numbers.

Page 4-g
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5. EXAMPLES OF CALL RECORDS

5.01 This part provides examples of call records produced by various
cal sequences (Table 5-A). For each example, the expected TTY output

IS given.
Table 5-A
LIST OF SAMPLE CALLS
SAMPLE FEATURES
CALL
1 Charge Account, AUXID
2 CPN
3 Authorization Code
4 Authorization Code, Cdl Transfer
5 Charge Conference
6 Charge Conference
7 Charge Conference
8 Charge Account, Cal Transfer

Page 5-1
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Table 5-B
OUTPUT OF SAMPLE CALL #1

REC REC cUS OQRIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO lil.s.cc.uu mm/dd hh:mm hh:mm:ss
c 008 00 DN7234 T04016 007.2.04.03 09/07 10:07 123456 Note 2

N 017 00 DN7234  T04016 007.2.04.03 09/07  10:07 00:02:10 99361212
Note 1. Prior to Release 4, the AUXID format was Il.s.cc.u
Note 2: When DURATION is not recorded, the digits dialed are output in that column.
Note 3: Other unrelated call records may be inserted between these records.

Sample Call 1 5.02 Table 5B gives an example involving the Charge Account and
AUXID features.

(1) DN 7234, a multiple appearance prime DN, dials 9-936-1212 and
enters a charge account (123456). The cal is completed on trunk
group 4, member 16.

(2) The Charge Account record is generated as soon as the account

number is fully entered. The Normal record with AUXID
(loop/shdf/card/unit) is generated a the termination of the cal.

Page 5-2
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Table 5-C
OUTPUT OF SAMPLE CALL #2

REC REC CcUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO mm/dd hh: mm hh:mm:ss
P 025 00 TOO0005 DN9876 09/07 11:10 2019493000 Note 1
N 027 00 TOO0005 DN9876 09/07 11:09 00:12:05

CNO(I)te 1: When DURATION is not recorded, the cdling party number digits are output in that
umn.

Note 2: Other unrelated call records may be inserted between these records.

Sample Call 2 5.03 Table 5-C gives an example involving the Caling Party Number
(CPN) festure.

(1) DN 9876 receives a collect cal on trunk group O, member 5 and
enters CPN 201-949-3000.

(2) The CPN record is generated after the cdlin%_ paﬁ/ number is
entered and the caller has returned to the call. The Normd record
is generated a the termination of the cal.

Page 5-3
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Table 5-D
OUTPUT OF SAMPLE CALL #3

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO mm/dd hh:mm hh:mm:ss
A 039 00 DN3456  T00045 09/07  11:49 12345678 Note 1
N 051 00 DN3456  T00045 09/07 1151 00:07:15 92126823333

Note 1: When DURATION is not recorded, the authorization code is output in that column.

Note 2: Other unrelated call records may be inserted between these records.

Sample Call 3
feature.

504 Table 5D gives an example involving the Authorization Code

(1) DN 3456 enters an authorization code number 12345678 and diads
9-212-682-3333. The cal is completed on trunk group O, member

45,

(2) The Authorization Code record is generated after the code is
entered and
end of the cdl.

Page 5-4
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Table 5-E
OUTPUT OF SAMPLE CALL #4

REC REC CUS ORIGID TERID AUXID DATE TIME DIGITS
TYP NO NO mm/dd hh:mm
A 057 00 DN7865 T00019 09/07  13:07 87654321
S 059 00 DN7865 7100019 09/07  13:10  9%7145559292
E 079 00 T00019 DN3131 09/07  13:18

Note 1: Other call records may be inserted between these records.

Noted2: DURATION is not supplied but must be caculated from the TIME field of § and E
records.

Sample Call 4 5.05 Table 5-E gives an example involving the Authorization Code and
Cdl Trandfer features.

(1) DN 7865 dials 9-*-714-555-9292# and the cal completes through
trunk 19. The cal is transferred to DN 3131 but an authorization
code (87654321) is entered prior to the transfer. The call terminates
shortly after the transfer is made.

(2) An Authorization Code record is generated after the entry is

complete. When the cdl is transferred, a Start record is generated.
When the cdl is terminated, an End record is generated.

Page 5-5
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Table 5-F
OUTPUT OF SAMPLE CALL #5

REC REC CUS ORIGID TERID AUXID DATE  TIME DIGITS
TYP NO NO Notel mm/dd hh:mm
c 061 00 DN6543  TO0016 09/07 1510 123456
c 063 00 DNG6543 T00045 09707 1511 123457
o 00 DN6543  T00016 09707 1512 99699170
s 072 00 DN6543  TO0045 09/07 1510 9%212626170
c 073 00 DN6543  TO0067 09/07 1512 123458
s 079 00 DN6543  TO0067 09/07 1513 92015425747
E 087 00 CF01980 T00067 09/07  15:25
E 088 00 CF01980 T00016 09/07 15:31
E 091 00 CF01980 TO0045 09/07 1531

Note 1: Prior to Reease 4, the conference number in the ORIGID fidd had a format of
CFLLNN, eg., CF1980.

Note 2: Other call records may be inserted between these records.

-ITI-ﬁ{/TE&f'géJRATION is not supplied, but must be caculated from S and E records using the
ied.

Sample Call 5 506 Table 5F gives an example involving the Charge Conference

feature.

(1) DN 6543 establishes a conference call with 3 other parties, entering
an account code prior to connecting each party. The parties were
connected sequentially on trunks 16, 45 and 67. The parties
disconnected in the order 67, 16 and 4. Conference bridge 1980
was used.

(2) The account codes entered were 123456, 123457 and 123458 in that
order. .

(3) The digits dialed were 9-969-9170 for the first partK,
9—&-(2112—262-—6170 for the second and 9-201-542-5747 for the
third.

4) A Charge Account record is generated after each entry is
completed. A Start record is generated after each party is added:
however, the first two Start records are generated together after
the sysem recognizes the conference gtuation exists. An End
record is generated as each trunk disconnects.

Page 5-6
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Table 5-G
OUTPUT OF SAMPLE CALL #6

REC REC CUS ORIGID TERID AUXID DATE TIME DIGITS
TYP NO NO Notel mm/dd hh:mm
S 103 00 DN6543 T00016 09/07  11:17 99699170
S 104 00 DN6543 TOO0045 09/07 11:17  9+2122626170
S 107 00 DN6543 T00067 09/07 1118 92015425749
M 112 00 TO0045  DN6543 09/07  11:19 123456
M 113 00 TOO016  DN6543 09/07 1119 123456
M 115 00 TOO067 DN6543 09/07 11:19 123456
E 12 00 CFO01122 TO0067 09/07 11:40
E 126 00 CFol122 TO0016 09/07 11:45
E 127 00 CF01122 TOO0045 09/07 11:47

Note 1: In Generic X11 Reease 4, the conference number in the ORIGID fidld has a format of
CFLLLNN, eg., CF01122.

Note 2: Other call records may be inserted between these records.

Noted3: DURATION is not supplied, but must be caculated using the TIME fidlds of S and E
records.

Sample Call 6 f5.07 Table 5-G gives an example involving the Charge Conference
eature.

(1) DN 6543 places the same conference call asin sample cdl 4, except
this time the account code is entered after the conference has been
established and the same account code (123456) is intended to apply
to al 3 conferees. Conference bridge 1122 is used.

(2) A Start record is generated as each party iS connected. The first
two Start records are generated at the same time as the system
recognizes a conference Situdion.

(3) After the account code is entered a separate Charge Conference
record is generated for each trunk involved.
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Table 5-H
OUTPUT OF SAMPLE CALL #7

REC REC CUS ORIGID TERID AUXID DATE TIME DIGITS
TYP NO NO Notel mm/dd hh:mm
s 017 00 DN8765 TO0027 09/08  10:10 99291123
S 018 00 DN8765 T00037 09/08  10:11 99461130
M 021 00 TOO0037  DNB8765 09/08  10:12 123456
M 023 00 TO0027 DN8765 09/08  10:12 123456
c 037 00 DN8765  TO0047 09/08  10:27 123457
S 039 00 DN8765  T00047 09/08  10:29  9¢9299170
E 051 00 CF01122 TOO0037 09/08  11:10
E 053 00 CF01122 TOO0047 09/08  11:10
E 055 00 CFO1122 TO0027 09/08 1111

Note 1: Prior to Rdease 4, the conference number in the ORIGID fidd had a format of
CFLLNN, eg, CFl122.

Note 2: Other call records may be inserted between these records.

Noted3: DURATION is not given, but must be cadculated from the TIME fidds of S and E
records.

Sample Call 7 5.08 Table 5-H gives an example involving the Charge Conference

feature.

(1) DN 8765 places a conference cal with 2 other parties on trunks 27
and 37. A charge account (123456) is entered after the conference
is established. Conference bridge 1122 is used.

(2) Later during the conference, a fourth party on trunk 47 is added,
but a new charge number (123457) is entered prior to adding the

fourth party.
(3) Two Start records are generated after the conference is established

(4) Two Charge Conference records are generated after the charge
account entry is made.

(5) A Chg\rge record is generated after the new charge number is
entered.

(6) A Start record is generated after the fourth party is added.

(7) End records are generated as the trunks disconnect from the
conference.
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Table 5-I
OUTPUT OF SAMPLE CALL #8

APPENDIX 1 TO 553-2631-100

REC REC CUS ORIGID TERID AUXID DATE TIME DIGITS
TYP  NO NO mm/dd hh:mm
C 076 00 DN6789  T00006 09/08  11:15 123451
S 081 00 DN6789  T00006 09/08  11:16  9+2329169166
E 097 00 TOOO0O6 DNG6789 09/08 1131

Note 1: Other call records may be inserted between these records.
Note 2: DURATION is not given, but must be caculated from the TIME fidds of S and E

records.

Sample Call 8 5.09 Table 5-1 gives an example involving the Cdl Transfer and Charge
Account features.

(D

(2

3

4)
(5)

)
(7

DN 6789 enters account code 123451 and dials  9%232-916-9166. The
cal is completed on trunk 6 and later transferred to DN 5600.

Iér?ter the call is transferred back to DN6789 and terminated shortly
er.

An Account Code record is generated when the entry of the code
is complete.

When the cdll is transferred, a Start record is generated.

When the second transfer takes place, no record is generated as a
Start record dready exigts for the trunk in use.

When the call terminates, an End record is generated.
Note that the identity of the intermediate party (DN 5600) is lost

because an additiona account code was not entered during or prior
to the cal trandfer.
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{* Table 5-J
OUTPUT SAMPLE CALLS (MULTI -TENANT SERVICE)

REC REC CUS ORIGID  TERID AUXID DATE TIME DURATION  DIGITS
TYr NO NO DIALED
N 001 05 DN4999  A001009 211021 06/28  10:14 00:00:20 98289124
042 000
N 001 04 T002010 DN5000 06/28 1015 00:00:40
000 000
S 002 05 T002004 DN5064 06/28  10:18
000 000

Note: Other call records may be inserted between these records.

Sample Call 510 Table 5-J gives examples of cdls in the Multi-Tenant Service
(Muiti -Tenant) environment.

Record 1. DN 4999, a member of Tenant group 042, Customer 5, dids
9-828-9124. The trunk is a shared customer resource.

Record 2. DN 5000 of Customer 4 receives an incoming cal. Customer
4 has not enabled Tenant Service, so al resources contain a 000 in the
Tenant Number fidd.

Record 3. DN 5064 of Customer 5 receives an incoming cal. Customer
5 has Tenant Service enabled but the dtation does not belong to a

Tenant group so al resources contain a 000 in the Tenant Number
L fidds.
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1. GENERAL

APPENDIX 3 TO 553 ~2631-100

1.01, The Cal Detail Recording (CDR) feature is an optional software
package which provides a record of sdlected calls for accounting and
adminigtration purposes. The basic CDR call records include the identi
of the called and calling parties and the duration of the call. Addition
records are generated when certain features are used (e.g., conference,
authorization codes) orolgii certan system events (eg., initidization,
change of system time clock).

1.02 The CDR cal records are assembled b)(] system software and sent
to an EIA RS-232-C-compatible device such as a teletypewriter (TTY)
or to one of the available CDR storage equipment packages.

1.03 This practice describes the operation of the CDR festure for
Generic X37 Release 3+. A genera description of CDR and a ligt of
associated NTP can be found in” 553-2631-100.

Page I-I
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2. FEATURES AND OPTIONS

APPENDIX 3 TO 553-2631-100

BASIC CDR SOFTWARE
PACKAGE

OPTIONAL CDR
SOFTWARE PACKAGES

2.01 The basic CDR software package is required to generate the call
records. This package is dways required and has the following features:

(a) Multicustomer Operation. This feature alows each customer to
individudly sdect the CDR feature and its options. The fegture is
enabled or disabled on a customer basis in the Customer Data
Block (overlay 15).

(b) call Types. Each customer may sdect for cal recording any
combination of the following cdl types on a trunk route basis:

e dl cdls
i dl answered cals

o dl tal cdls, Noth American definition (firg digit after the
trunk access codeis 0 or 1)

i dl answered tall cals, North American definition

i dl toll cdls, internationa definition (firgt digit after the trunk
access code is a customer-defined toll digit)

i dl answered toll cdls, internationd definition

(c) Multiple Appearance Directory Numbers (MADN). As a
customer option, a MADN may be supplemented by an auxiliary
identification (AUXID) giving the shef, card and unit of the
originating set. An AUXID fidd is IE]rovided only if the originating
st has a MADN as the prime DN. If a cadl “originates from a
MADN which is not the prime DN, the prime DN is shown as the
originating ID with no AUXID field provided.

(@) Priority to CDR. This option ensures that every cal is recorded by
having idle cdl registers sdlected for CDR before being used for
call processng

2.02 In addition to the basc CDR software package, the following
optional packages are available (selected for the type of CDR output

required):

(a) CDR-TTY (CTY). This software package is sdected when it is
required t0 output call records on one or more
RS-232-C-compatible devices. It provides a hard copy of the call
records and may be used with the other CDR optional packages.

(b) CDR Data Link (CLNKL This package is required when the
Single/Multi-Port CDR storage system is used. The CLNK
software formats the cal records into a form suitable for storage
on magnetic tape.

(c) CDR with Charge Account {CHG). This package provides
caoag)ility for direct billing of cdls to speafic charge account
numbers.
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L

CDR STORAGE
OPTIONS

Page 2-2

(d) CDR Improved Duration Resolution {CDRS). _ _

This feature can be added only to the CTY package. It is applicable
to al outgoing CO cdls on loop dat trunks with answer
supervison onl%_, providing an accuracy of 0.5 seconds on CTY
output records. The duration field, HH:MM:SS:X where X=0 or 5,
is aways rounded up to a multiple of 0.5 seconds. All other clls
remain rounded in multiples of 2 seconds. _

If this option is equipped but is not selected in customer overlay
15, then the duration on loop start trunks with answer supervison
is rl(t)'lgj)lnded to the nearest second. All other cdls are in 2 second
multiples.

2.03 Two CDR equipment options provide for the storage of cdl
records on magnetic tape.

2.04 Single/Multi-Port CDR Storage System. This hardware option
conssts of asingle G1l(.ll pment cabinet that contains a Central Processing
Unit (CPU), a 9-track magnetic tape and tape control circuitry. The
Multi-Port system is capable of storing cal records from a maximum
of 12 different Meridian SL-1 ingtalations.

2.05 The CDR system collects the call records from the Meridian SL-1
maching(s), formats them into blocks and stores the blocks on tape.
When the tape is full, it is removed from the CDR cabinet and sent Tor
downstream processing into CDR reports.



3. CALL RECORD OUTPUT

APPENDIX 3 TO 553-2631-100

RECORD CONTENTS

Record Type

;’)Cz))l Cadll records may be output on TTY (Fig. 3-1) or on tape (Fig.

(& TTY Output. Each cdl record is output on a TTY as a dngle line
of data The data is broken up into fieds, the significance of
which is determined by their pogstion in _the line. Feds ae
separated by one or more blank characters. The unused fields in a
given record are left blank.

(b) Tape Output. When call records are to be stored on magnetic tape,
they are collected in the syslem memory and then transferred to
the tape device as ablock viaan SDI port. Null records are used to
fill up blocks so that individuad cal records do not span tape
blocks.

3.02 For 9-track magnetic tape storage, a Tape Information Package
(P0572490) is avalable. This package Is used to facilitate the design of
computer programs to read the tapes, decode the call records and
produce accurate accounting  reports.

3.03 A cdl record on a TTY or printer contains the following fieds
except where noted.

3.04d The Record Type (RECTYPE) fidd indicates the type of cdl
record.

3.05 TTY Output. This fidd congds of a sngle letter identifying the
type of record:

A Authorization Code

C Charge record

E End record

| Initidization record

N Norma record

M Charge for Conference

P Cdling Party Number

S Start Record

T Timestamp record.

R hire B o Wil Tl 5 et sPeat o Wheh Chefte eocis
e 2 e 2ot Go0e s et all e 2 ol eres 1S o das

3.07 Tape Output. This five-bit fidd can be O-14 in binary and
defines the type of record:

Page 3-1
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‘ 06/28  10:14
N 001 00 DN4999 A00009 1.02.1 06/28 10:15 00:00:20.0 98289124
01992 39840
N 002 00 T0O0004 DN5064 06/28 10:15  00:00:12.0
' 01006 20120
S 003 00 TO0004 DN5064 06/28 10:15 00:00:17.0
N 004 00 DN4999  TO0009  1.021. 06/28  10:15  00:00:22.0 98289124
00020 00400
E 005 00 TO0004 DN5055 06/28 10:16  00:00:25.0
0035 00700
T 06/28 10:16
T 06/28 10:14
T 06/28 10:14
N 006 00 ATTNO2A00003 06/28 10:18  00:00:07.0 950260411
\ s \00240, | ‘00001
S 007 00 DNSS%E A00001 06/28  10:22  00:00:17.5 98291112 ,
E 008 00 CF0615 | A00001 | 1.021  06/28  10:22  00:00:40.0 N
o h AAA A4 ﬂs Digits
{Note 3}
X
8S | Duration
MM Note 4
HH
M M
HH] ime
i 33] Date
e |
cC {AuxID
L—5
Meter  Overflow
TerlD
L.-(Note 2)
| Call Charge Notes: Generic  X37
L Ori ID(NOte 1) 1. Call charge and pulse count fields only appear for normal and END records, and when the
Ng PPM/CDR options are active. o _ B
{Note 2) 2. An ‘A’ in the OriglD or TerlD fields indicates a call over trunk with answer supervision.
Total Pulse Count The duration is from the time answer supervision is received to the disconnect time.
(Note 1) 3. Digits prefixed with ‘A’ identify an ARS or RS-ANI type call.
== Custno . 4. An additional row of time .Q or .5 seconds is added to the records if the optional feature,
R CDR Improved Duration Resolution, is used.
— Recno
L — Rectype
(1. 1158)
Fig. 3-1

-» Format of Cal | Records on TTY
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Starting
Bit Number = 15 14 13 12 11 10 9 8 7 &6 5 4 3 2 | 0 Word
¥ T T T ¥ T T T T T T T T
I Cust No. l Recno I Rectype 0
INote 1)
Timestamp T T T T 1 ¥ 1 T T L— T \
{Inc Month) L Day l Hour l Minute l
Digits Loslt Bit
L L) T T f T T Le L Lg
E Digcount l'T Tertype l Origtype [ Month I 2
r L T Ll T L] L L] T 1 1 1 Al T T i
l Directory - Numiver I
Or
L4 1 T T T T T T T T
[ Member m Route l 3
Orig ID o or
T L1
R XXX X X X X witongaateo | 3
Oor
T T T T T T T T
| XXX contNo.” | toop i
~ 1 1 T 1T . T & 71 1 1 1 I
l Directorv Number . 4
Or
T T 1 1 T ¥ 1 1] T
L Member XXX Route ] s
Ter ID A Or
o T
XXX XXX XX X wiengan o | @
Or .
T UL ] v T T T
XXX ot |t ] s
~
T T T Y T T ¥ T T y "
AUXID (Note 2 1 Loop Ishet | "caa  Junic | s
Duration I v o | 50r6
d L T 1 1 T T T LR T T i T 1 1 - l 6 or 7
(Upp oo 6 Whnite)s)
.
Digits ~ (Dialed) 4 o
[}
L]
1 1 T 1 T T Ll T 1 T ¥ T 1 ] ¥
11 or 12
L |
1 T T L § T T 1 T 3 T 1 T
PPM Count | I
i T H H T H | 1 T LB v | T L T
Call Charge [ J 14
T L] LB Ll Bl 1 T T
Meter Overflow I L lg:::f'mLI 15

Fig. 3-2
Format of a Call Record on Tape

PENDIX 3 TO 553-2631-100

Generic X37

Notes:

1. Words @, 1 and 2 define completely the
format of the Balance of the Record.

2. The Aux ID is allocated only if either
Origtype or Tertype requires it
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Record Number

Customer Number

Originator Type (Tape
Only)

Page 3-4

0 Null record

1 Normal record

2 Start record

3 End record

4 Charge record

5 Initidization record

6  Timestamp record

7 Normal record for AN1 or RS-AN1
8§ Start record for AN1 or RS-AN1
9 Caling Paty Number (CPN)

10  Authorization Code

11 Charge for Conference

3.08 The Record Number (RECNO) fidd identifies the number of the
current record in the CDR sequence.

3.09 TTY Output. This three-character field gives the record sequence
number, modulo 128, right-judtified.

3.10 Tape Output. This seven-bit fied gives the record number in
binary, modulo 128,

3.11 The Customer Number (CUSTNO) fidd identifies the customer
asociated with the call.

(3(.)132 )TTY Output. A two-character fidd identifies the customer number
-31).

g_.ls ')I'ape Output. A five-bit fidd identifies the customer (O-31 in
inary).

3.14 The three-bit Originator Ter (ORIGTYPE) fidd identifies the
type of apparatus that originated the call:

0 500/2500 et or SL-1 station

1 500/2500 set or SL-1 station with which AUXID is associated
2 Trunk

3 Attendant

4 Trunks, END record expected

5 Conference.



Terminator Type (Tape
Only)

Originator
Identif ication

Terminator
Identification

Digit Count (Tape Only)

Digits Lost (Tape Only)

APPENDIX 3 TO 553-2631-100

3.15 The Terminator Type (TERTYPE) fidd identifies the type of
apparatus to which the cal was terminated. Definition of fields is the
same as for ORIGTYPE.

316 The Originator Identification (ORIGID) fidd identifies the
apparatus that originated the call.

f3#7 TTY Output. The format depends on the type of equipment as
ollows:

e Stations. Stations are identified in the form DNxxxxxx, where
XxXxxxx is the prime DN for the gtation.

i Trunks. The ORIGID fidd is in the forma Trrmmm, where rr is the
route number and mmm is the member number.

I Attendants. Attendants are identified in the form ATTNxx, where
xX is the console number (I-15).

1 Conference Loops. Conference loops are identified in the form
CFlth, where 11 is the loop number (O-79) and nn is the conference
number.

3.15 Tape Output. The format of the 24-bit field depends on the type
of equipment as follows.

e Stations. If the ORIGTYPE or TERTYPE fieldsare O or 1 (i.e, a
gation), this field identifies the 500/2500 set DN or prime DN of
the SL-1 set that oré%mated the call. Uﬁ to sSx decima digits are
gored in normal hexadecima format, with the exception of:

zero, which is represented by hex A
*, which is represented by hex B
#, which is represented by hex C.

1 Trunks. If the ORIGTYPE or TERTYPE fields are 2 or 4 (i.e, the
originator is a trunk), this fid is 15 bits long.

i The trunk route number is 7 hits.
i Thetrunk route member number is 8 hits.

I Attendants. If the ORIGTYPE or TERTYPE fidd is 3 (i.e, an
attendant), attendant number is identified in 4 bits.

I Conference Loops. If the ORIGTYPE or TERTYPE fidd is 5 (i.e,
conference), loop and conference number are identified in 11 bits:

7 bits= IooP number
4 bits = conference  number.

319 The Teminaor Identification (TERID) fidd identifies the

gpp%ratus on which a cdl is terminated. Contents are the same as for
RIGID.

3.20 This fidd gives the total number of digits dided in 5 hits.

3.21 This field conggs of one hit, which is st to 1 if the tota digits

didled exceeds 23.
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Auxiliary Identif ication

Timestamp

Page 3-8

322 The Auxiliary ldentification (AUXID) field identifies the TN of
the originating station when the station has a multiple appearance prime
DN, and thus cannot be uniquely identified by ORIGID.

3.23 TTY Output. The AUXID fidd is in the form s.cc.u and uniquely
identifies originating station shelf, card and unit.

3.24 Tape Output. Thisfidd (16 bits) depends on the card density of
the originating Station.

Single Density = XXXXXXXXSSCCCCUU (X = not used)
i Double Density = XXXXXXXXSUCCCCUU

325 The TIMESTAMP fidd gives the date and time. Its exact
definition depends on the type of record:

Normal record - end of cdl

Start record = gart of cdl

End record - end of cdl

Initidization record = time of sysem initidization

Timestamp = old or new timestamp

3.26 If the cal started on the last day of a month and stopped on the
I:és(tt crinacy)/nt og. the next month then the Sart day is shown as day 0O of the
3.27 TTY Output. The forma is MM/DD HH:MM where:

MMis month (1-12)

DD isday (1-31)

HH is hour (0-23)

MMis minute (O-59)

3.28 Tape Output. The timestamp field occupies 20 hits as follows:
MONTH (four bits) where Jan. = 1 and Dec. == 12

DAY (five bits) where first day of month = 1

HOUR (five hits) ‘which can be 0 to 23

MINUTE (six bits) which can be 0 to 59.



Call Duration

Digits

End of First Line {TTY
Only)

PPM Count

APPENDIX 3 TO 553-2631-100

3.29 The DURATION field measures the cdl durétion in units of 2
seconds or 0.5 seconds for optional CDR software package CDRS. In 2«
Normd record, this is the duration of the call from gdtart to disconnect.
In a Start record, this is the duration of the cal from dart to first
feature usage a the time given by TIMESTAMP. An incoming cal is
deemed to Start at the time of presentation to the caled party. An
outgoing call garts at the time of trunk seizure (dia tone removed). In
an End record, the time the cdl is presented to the last party until
disconnect of that cdl is given in the duration fied.

3.30 TTY Output. The output is in the form HH:MM:SSX where: -
HH is hour (0-23)

MMis minutes (0-59)

SS is seconds (O-59)

X is one hdf second (0 or 5) for optiona package CDRS. -

3.31 Tape Output. DURATION takes up 16 bits, and gives a binary
count of the caﬁ duration in seconds.

3.32 The DIGITS field identifies the digits dided, digits outpulsed, or
Charge Account code entered. Up to 23 digits can be recorded. If more
digits are diaded, only the first 16 are recorded correctly. Digit 24 and
succeeding digits are cycled over digits 17 to 23.

3.33 Route Selection. Route Sdection digits (for ARS or RS-ANI) are
indicated if preceded by the letter A. The digits shown in the digits
field are those that are actudly outpulsed by the system after route
sdection and digit manipulation.

3.34 Dictation and Paging Trunks. The CDR printout for dictation
and paging trunks by a 2500-type set specifies only the trunk
access code in the DIGITS field. Dictation trunks require tones to
ingtruct the machines a the other end. The 2500~type Set sends these
tones directly to the dictation trunk without using a cdl regiser to
dore digits. As these digits are not stored in a call register, the CDR
cannot print them out. In the case of 500-type and SL-1 sets, the chngt_S
must be stored in a cal regiser and then a DTR trandates the digits
{rr:to tg)ertla The CDR output will therefore show all digits dided by
ese Sets.

3.35 TTY Output. Up to 23 digits can be output on the terminal.

3.36 Tape Output. Each digit is stored as a four-bit word. Totd digit
dorage Is a maximum of eight 16-bit words.

3.37 After the DIGITS field is padded out to the end of the line, the
Meridian SL-1 outputs a Carriage Return character. The remaining
fidds, if required, are output on a new line.

3.38 The PPM Count (PPMCNT) field records the PPM count (0 to
32767) received for call on metered CO routes, for NORMAL and END
records only. If the PPM count goes beyond this vaue, the residud
PPM count Is printed.

3.39 TTY Output. Up to 5 digits are output, right judtified.
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Cal I Charge

Meter Overflow

Line Feed (TTY Only)

RECORD LENGTH FOR
TTY

RECORD LENGTH FOR
TAPE

Page 3-8

3.40 Tape Output. This field occupies a 16-bit word.

3.41 The Call Charge (CALLCHG) fied is the number of PPM pulses
received multiplied by a customer-defined vaue to a maximum of O to
65535. In the case of a vaue beyond this, the field shows OVF.

3.42 TTY Output. Up to 5 digits, right judtified.

3.43 Tape Output. This field occupies a 16-bit word.

344 The Meter Overflowv (MTROVFL) fidld counts the number of
PPM meter overflows that have occurred(to a maximum of three).

3.45 TTY Output. The output is up to five digits, preceded by *.
3.46 Tape Output. This field occupies a 16-bit word.

3.47 As a customer option, up to 9 blank lines can be output at the end
of each CDR record.

348 The fallowing formulae permit the calculation of lengths of dl
TTY records in number of characters. (See Tables 3-A, 3-B and 3-C
for definitions of the cdl record fields for, respectively, Generic X37
Release 1 (ORIGID as DN), X37 Release 1 (TERID as DN) and X37
Release 3+.)

NORMAL RECORD=C+ 55+ P+ N

START RECORD =C + 55+ N

END RECORD = C + 55 + P

INITIALIZATION RECORD = C + 46

TIMESTAMP RECORD = C + 46

AUTHORIZATION CODERECORD =C +46+ P+ N

CHARGE RECORD = C + 46 + N

CHARGE-CONFERENCE RECORD = C + 46 + N

CPN RECORD=C + 46 + N

3.49 The definition of the variables are as follows:

C is the number of control characters (CR, LF, NUL) per record,
typically 8

N isthe number of digits to be recorded.

P is12if PPM dataisincluded (plus 7 if meter overflows); O if not.
3.50 To separate call records within a tape block, the length of each
record must be known. The following formulae permit the caculation
of the lengths of dl cdl records in number of 16-bit words:

NORMAL RECORD =6 4+ D + T + CEILING (N/4) + P
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START RECORD =6+ D + T + CEILING (N/4) + P
ENDRECORD=6+ D+ T+ P

INITIALIZATION RECORD =3

TIMESTAMP RECORD = 3

AUTHORIZATION CODE RECORD = 5 + D + T + CEILING
(N/4) + P

CHARGE RECORD =5+ D + T + CEILING (N/4)

CHARGE-CONFERENCE RECORD = 5 + D + T + CEILING
(N/4) + P

CPN RECORD =5+ D+ T+ CEILING (N/4) + P

3.51 The definition of the varigbles are as follows:

D islif ORID or TERID isaDN, Oif not, 2 if BOTH are DN
N isthe number of digits to be recorded

T islif AUXID isincluded, O if not.

P is3if PPM dataisincluded, O if not.

CEILING (X) is the smdlest integer greater than or equd to X.
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Table 3-A

TTY OUTPUT FORMAT (GENERIC X37 RELEASE 1 WITH ORIGID AS DN}

CHARACTER NAME FORMAT DEFINITION

POSITION

| RECTYPE Y Record Type.

2 <blank) Blank space

3-5 RECNO XXX Record Sequence Number

6 <blank) Blank space

7-8 CUSTNO XX Customer Number

9 <blank> Blank space

10-17 ORIGID Originating  Identification:

Station Directory Number

DNXXXX

18 <blank) Blank space

19-24 TERID Terminaing Identification:

Trunk o

TRRMMM or Trunk with Answer Supervison
ARRMMM or Attendant Number
ATTNXX or Conference Number
CFLLNN

25 <blank) Blank space

26-31 AUXID S.cc.u Auxiliary Identification

32 <blank) Blank space

33-43 TIMESTAMP MM/DD_HH:MM Timestamp

44 <blank) Blank space

45-52 DURATION HH:MM:SS Duration

53 <blank) Blank space

54-78 DIGITS Digits Dided:
XXX...X or Up to 23 normal digits
A_XXX...X Route Selection was used

45-78 DURATION XXX.. X 14 Authorizaton code digits or

23 Charge Account digits or
23 Caling Party Number digits

Page 3-10



Table 3-B

APPENDIX 3 TO 553-2631-100

TTY OUTPUT FORMAT (GENERIC X37 RELEASE 1 WITH TERID AS DN}

CHARACTER NAME FORMAT DEFINITION

POSITION

l RECTYPE Y Record Type.

2 <blank) Blank space

3-5 RECNO XXX Record  Sequence Number

6 <blank> Blank space

7-8 CUSTNO XX Customer Number

9 <blank> Blank space

10-15 ORIGID Originating  Identification:

Trunk

TRRMMM or Trunk with Answer Supervison
ARRMMM or Attendant Number
ATTNXX or Conference Number
CFLLNN

16 <blank) Blank space

17-24 TERID Terminating  |dentification:

Station Directory Number

DNXXXX

25 <blank> Blank space

26-31 AUXID S.CC.U Auxiliary Identification

32 <blank) Blank space

33-43 TIMESTAMP MM/DD_HH:MM Timestamp

44 <blank> Blank space

45-52 DURATION HH:MM:SS Duration

53 <blank) Blank space

54-78 DIGITS Digits Dided: o
XXX...X or Up to 23 normd digits
A_XXX..X Route Selection was used

45-78 DURATION XXX.. X 14 Authorizaton code digits or

23 Charge Account digits or
23 Cdling Party Number digits
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Table 3-C

TTY OUTPUT FORMAT (GENERIC X37 RELEASE 3+)

CHARACTER NAME FORMAT DEFINITION
POSITION
1 RECTYPE Y Record Type.
2 <blank> Blank space
3-5 RECNO XXX Record Sequence Number
6 <blank> Blank space
7-8 CUSTNO XX Customer Number
9 <blank> Blank space
10-17 ORIGID Originating Identification:
Trunk
TRRMMM __ or Trunk with Answer Supervision
ARRMMM _ or Station Directory Number
DNXXXXXX or Attendant Number
ATTNXX _ or Conference  Number
CFLLNN__
18 <blank> Blank space
19-26 TERID Terminating ldenrificarion:
Trunk
TRRMMM__ or Trunk with Answer Supervision
ARRMMM _ or Station Directory N urn ber
DNXXXXXX or Attendant Number
ATINXX o r Conference  Number
CPFLLNN__
27 <blank> Blank space
28-33 AUXID S.CC.U Auxiliary ldentification
A <blank> Blank space
35-45 TIMESTAMP MM/DD_HH:MM Timestamp
46 <blank> Blank space
- 47-56 DURATION HH:MM:SS.X Duration
57 <blank> Blank space
-+ 58-80 DIGITS Digits Diaded:
XXX..X or Up to 21 normal digits
- A _XXX..X Route Selection was used
47-80 DURATION XX X-X 14 Authorizaton code digits or

23 Charge Account digits or
23 Cadling Party Number digits
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4. CALL RECORD GENERATION

Normal Record

4.01 A smple call generates a single cdl record. Calls that are modified
because of certain features (e.g., cal transfer, conference) generate
multiple records.

4.02 For every cal to be recorded, the system software generates one
Normal record or severa Start and End records. Additional record
types are generated to accommodate certain features.

4.03 The different types of cdl records and their gpplication are
outlined below.

4.04 A Normd record is generated when a smple cdl is established,
whether or not extended through the attendant console, and when no
_or'gfher m? feature is activated. The Normal record contains the following
information:

RECTYPE
RECNO
CUSTNO
ORIGID

TERID |
AUXID (optional
TIMEST&\I@IP )
DURATION
DIGITS

4.05 If PPM information is required and transfer records are alowed:

PPMCNT

CALLCHG
MTROVFL

4.06 For a Norma record, all telephone set did pad input is included
in the CDR record until such time as the End-of-Diding (EOD) timer
interval is exceeded or the user enters # from the set k@/board. Thus,

the dialed DN portion of the CDR record may include * symbols and
unused digits (e.g., in many cases speed call and autodial numbers
include * symboals, each of which when interpreted by the system causes
a3 spauseto occur). A user may enter useless digits prior to the system
receiving an EOD timeout or user-initiated # entry. In such cases, the
call is completed to the correct destination but the CDR record contains
the usdless digits.

4.07 Route Selection. When one of the Route Sdlection features are
used, the letter A precedes the Digits field on TTY outputs. These
features are Automatic Route Selection (ARS) and Route
Sdection-Automatic Number Identification (RS—-ANI). The actud digits
that appear in the Normal (or Start) records are those that are actually
outpulsed by the system after route sdection and any required digit
manipulation. The actud digits dided are reflected only if no digit
manipulation was required to process the cal.

Page 4-1
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Start Record

Page 4-2

4.08 Incoming Calls. An incoming call answered by the attendant and
extended to a station generates a Normal record, indicating the trunk as
the ORIGID and the station as the TERID. No indication is given that
the attendant is involved in the call. When the calling party abandons
the call before the station answers, and before recall is activated, no
record is generated. However, when the call is abandoned during recall,
the attendant console is shown as the TERID. Incoming calls answered
by the attendant but not extended to a station are shown as terminating
at the attendant console.

4.09 Outgoing Calls. An outgoing cal placed by the attendant
generates a Normal record, indicating the attendant console as the
ORIGID and the trunk as the TERID. However, when the cal is
extended to a station, the Normal record generated indicates the trunk
as ORIGID and the station as the TERID. The Digits field includes the
station number diadled by the attendant.

4.10 Ring Again. When the Ring Again feature is activated, a record is
generated only when a trunk is seized.

4.11 TIE Trunk Operation. Calls placed over tandem TIE trunks are
billed from the time the cal is answered (i.e., answer supervision is
received), rather than from the time the trunk is seized. A Norma (or
Start record) is generated only if answer supervision is received. Thus
the caling party is not charged for the time taken for outpulsing and
ringing.

412 A Start record is generated when a call receives treatment from
certain features of the Meridian SL-1. A Start record contains the
following information:

RECTYPE
RECNO

CUSTNO
ORIGID

TERID

AUXID (optiond)
TIMESTAMP
DURATION
DIGITS

4.13 If PPM information is required and transfer records are allowed:

PPMCNT
CALLCHG
MTROVFL

4.14 Call Transfer. When the Call Transfer feature is activated on an
established call, a Start record is generated instead of a Normal record.
The record is generated when the transfer is completed and shows the
two involved parties immediately before the feature was activated. On
termination of the cal, an End record is generated showing its final
disposition. Start records are not generated for intermediate stations
when a cal is transferred more than once: CDR records, therefore, do
not indicate this occurrence.



End Record

Initialization Record
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4.15 Conference. When the Conference feature is activated on an
established cdl, a Start record is generated as described ‘for the Call
Transfer feature. A subsequent Start record is generated for each CDR
trunk included in the conference. The Duretion field is caculated from
the previous Start record timestamp to the current Start record
timestamp. Although the se(?:lgence of related Start records generated
may be dtered by the CDR processing routines, the chronologica
(timestamp) data remains intact and each Start record is generated
before its corresponding End record. The End record shows the
conference bridge as the ORIGID and the conferenced trunk as TERID.

4.16 Call Forward. When the Cal Forward festure is activated and
results in a trunk-to-trunk (tandem) call, a consecutive pair of Start
records are generated. The first record indicates the incoming trunk as
ORIGID and the call forward DN as TERID. The second record
indicates the cdl forwarded DN as the ORIGID and the outgoing trunk
as the TERID. Roth records indicate the same timestamp and duration
data. An End record is generated at the end of the call.

4.17 Other Features. When barge-in, busy verification, privacy release
or override is aPpllw to an established call, a Start record is generated.
Cdls that would normally generate a Normal record are atered to
generate a Start record.” The record indicates that a feature was
activated during the call, as well as any changes to the parties involved.
The trunk ID remans conssent throughout. An End record is
generated on termination of the call.

4.16 Each End record is associated with a specific Start record and is
enerated on termination of the call. The record shows the find
isposition of the cal. The timestamps on the corresponding Start and

End records can be used to calculate the approximate total Duration of

a cdl. The duration field in the End record contains the length of the

cdl from the time the modified cdl is presented to the last party until

cal termination. The End record contains the following information:

RECTYPE
RECNO

CUSTNO
ORIGID

TERID _
AUXID (optional)
TIMESTAMP
DURATION

4.19 If PPM information is required and transfer records are allowed:

PPMCNT
CALLCHG
MTROVFL

4.20 After a system initidization, a single record is generated to note
this occurrence and its time in the following format:

RECTYPE
TIMESTAMP

Page 4-3
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Timestamp Record

Authorization Code
Record

Charge Account Record

Page 4-4

4.21 When the system time or date is changed from ether the attendant
console or a TTY, a consecutive pair of records is generated specifying
the old and new timestamps. The first record in such a par gives the
old timestamp; the second record contains the updated timestamp. Both
records have the following format:

RECTYPE
TIMESTAMP

4.22 Authorization Code recording is optionad and is set using overlay
24. A record is generated when the code is entered and one of the
following occurs:

e atrunk is saized
i alocal set answers Direct Inward System Access (DISA) cdlls
i aDISA cdl cannot be connected to alocal set

I Ring Again is activated, in which case both the ORIGID and TERID
fields are the DN associated with the station entering the
authorization code.

4.23 When authorization codes are stored as auto dia or speed cdll
entries, the number stored must contain the access code followed by the
authorization code only. All digits after the access code are interpreted
ar?r authorizetion code digits. This record contains the following
information:

RECTYPE
RECNO

CUSTNO

ORIGID

TERID _
AUXID (optional)
TIMESTAMP
DIGITS

4.24 The charge account record is designed to alow direct billing of
cdls to specific charge account numbers. Charge account number
lengths (2 to 23 digits) are defined individudly for each customer, by
using overI?/ 15. A charge account number, when entered ether before
diding or during an established incoming or outgoing cdl, causes a
(r:#lar%% Account record to be generated which contains the following
information:

RECTYPE
RECNO

CUSTNO

ORIGID

TERID

AUXID (optional)
TIMESTAMP
DIGITS

4.25 Numbers of Fixed Length. The System assumes that a charge
account number is vaid when the number of digits entered corresponds
to the account number length as defined in the customer data block.
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(@) When a charge account number is entered before establishing a call
and too few digits are entered, the system waits 30 s (15 s for
2500-type sets) for further i_raput. When no further digits are
entered, overflow tone is provided for 15 s, then the set is locked
out by the sysem. A Charge record is generated showing the
partidly entered charge account number.

() When a charge account number is entered during an established
cdl and too few digits are entered, no response is given until the
interdigit timeout occurs. Then overflow tone is provided for 15 s.
After this time, the previoudy established call will be reconnected.
On 500/2500-type sets, if the user does not wait for a response and
has dided too few dig:lri]tgﬁr then each switchhook flash is interpreted
as adigit 1 until the charge account length is reeched. Did tone is
then returned and the next switchhook flash will reconnect the call.
On SL-1 sets without a charge key, if the user does not wait for a
response and has dialed too few digits, then the cal is reestablished
whgn thée DN key is depressed. However, no charge record will be
produced.

4.26 Numbers of Variable Length. SL-1 sets and attendant consoles
equipped with a charge (CHG) key are permitted to enter charge
account numbers containing less digits than defined in the customer
data block. The Charge account number entered is accepted by the

stem when the CHG key is operated. Charge account number entry is

0 accepted by the system by operating a DN, cdl transfer or
conference key that was active before the CHG key was operated. The
CHG key may aso be used to terminate an entry to correct an error or
to enter multiple charge account numbers.

4.27 Deletion of Number. A charge account record is not output by
the sysem unless the cdl involves a trunk and meets the criteria set for
CDR in the route data block.

4.28 Call Transfer. A cal transferred from one set (A) to another set
(B) generates a Start record for set A and an End record for set B when

the call is terminated. However, if set B, instead of terminating the cdll,

enters charge account number and subsequently transfers the call to
another set (C), a Charge record is generated for set B. The resulting

Start and End records do not indicate set B or any other intermediate
st as being involved in the cal. The Start, Charge and End records can
only be associated on a timestamp and trunk basis, the trunk remaining
consistent on al three records.

Page 4-5
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Charge Conference
Record

Calling Party Number
{CPN} Record
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4.29 Charge Conference records alow the assgnment of one or more
charge account numbers to one, several or al members of a conference.

Individual Start, Charge Conference and End records are generated for
each individua trunk participating in a conference cdl. Individud End
records are generated for each trunk as it disconnects from the
_cr?fnferer]ce. e Charge Conference record contains the following
informetion:

RECTYPE
RECNO

CUSTNO

ORIGID

TERID .
AUXID (optional)
TIMESTAMP
DIGITS

4.30 Different Account Numbers. TO assign portions of a conference
call to different charge account numbers, the account numbers must be
entered when adding a trunk to a conference and before conferencing is
completed. For 500/2500~type sets, the account number is entered after
the switchhook flash and before the trunk is dialed. For SL~1 sets, the
account number is entered after the conference key is operated, either
before or after the trunk is dided and before the conference key is
operated a second time. The Charge Conference record generated shows

the set performing the entry, the trunk added and the charge account
trp}umber.f A charge account number is entered for each trunk added to

e conference.

4.31 Single Account Numbers. When dl participants in a conference
cal are assgned the same charge account number, only one entry is
required. Once dl the trunks are included in the conference, the charge
account number is entered in the usua manner. Separate Charge
Conference records are generated for each trunk in the conference call.

4.32 The CPN record is useful in matching telephone company billin
records of collect cals againgt call detail records. By operating a C
key, which may be assigned to attendant consoles and SL-1 sets, and
entering the cdling party number (1 to 23 digits), a CPN record is
generated. A CPN record is generated each time the CPN keué IS

epressed, permitting the creation of multiple CPN records. The CPN
record contains the following information:

RECTYPE
RECNO
CUSTNO
ORIGID
ATXID_(optioral)
optiona
TIMESTSXI@IP
DIGITS
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5. EXAMPLES OF CALL RECORDS

Table 5-A
LIST OF SAMPLE CALLS

5.01 This part provides examples of call records produced by various
call sequences (Table 5-A). For each example, the expected TTY output -
is given. Note that the DURATION will be expressed as hh:mm:ss.x if
optiond CDR software package CDRS is equipped and sdlected in
overlay program 15.

SAMPLE FEATURES
CALL
1 Charge Account, AUXID
2 CPN
3 Authorization Code
4 Authorization Code, Cdll Transfer
5 Charge Conference
6 Charge Conference
7 Charge Conference .
8 Charge Account, Call Transfer
9 PPM, Call Charge

Page 5-1
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Table 5-B
OUTPUT OF. SAMPLE CALL #1

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
-+ TYP NO NO s.cc.u mm/= hh:mm hh:mm:ss
dd
C 008 00 DNT723456 To4016 2.04.3 09/07  10:07 123456 Note 2
N 017 00  DN723456 To4016 2.04.3 09/07 10:07 00:02:10 99361212

Note 1: When DURATION is not recorded, the digits dialed are output in that column.
Note 2: Other unrelated call records may be inserted between these records.

Sample Call 1 5.02 Table 5-B gives an example involving the Charge Account and
AUXID features.

(1) DN 723456, a 6-digit multiple gppearance prime DN, dids
9-936-1212 and enters a charge account (1234561. The cdl is
completed on trunk group 4, member 16.

(2) The Charge Account record is generated as soon as the account

number 1s fully entered. The Normd record with AUXID
(loop/shdf/card/unit) is generated at the termination of the cal.
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Table 5-C
OUTPUT OF SAMPLE CALL #2

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS

TYP NO NO mm/= hh:mm hh:mm:ss -
dd
P 025 00 TO0005  DN9876 09/07 1110 2019493000 Note 1
N 027 00 TO0005  DN9876 09/07 1109 00:12:05
N(l)te 1: When DURATION is not recorded, the caling party number digits are output in that
column.

Note 2: Other unrelated call records may be inserted between these records.

Sample Call 2 5.03 Table S-C gives an example involving the Cdling Party Number
(CPN) feature.

(1) DN 9876 receives a collect cal on trunk group O, member 5 and
enters  CPN  201-949-3000.

(2) The CPN record is generated after the cdlinq_h number is
e

entered and the caller has returned to the call. ormal record
is generated a the termination of the call.
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Table 5-D
OUTPUT OF SAMPLE CALL #3

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
-+TYP NO NO mm/- hh:mm hh:mm:ss
dd
A 039 00 DN3456 T00045 09/07 11:49 12345678 Note 1
N 051 00 DN3456 T00045 09/07 11:51 00:07:15 92126823333

Note 1. When DURATION is not recorded, the authorization code is output in that column.

Note 2: Other unrelated call records may be inserted between these records.

Sample Call 3
feature.

504 Table 5D gives an example involving the Authorization Code

(1) DN 3456 enters an authorization code number 12345678 and dials
9-212-682-3333. The cal is completed on trunk group 0, member

45.

(2) The Authorization Code record is generated after the code is
enéleroefdt rzlan((z:lai accepI ted. The Norma call record is generated at the
en e cdl.
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Table 5-E
OUTPUT OF SAMPLE CALL #4

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO mm/- hh:mm hh:mm:ss -
dd
A 057 00 DN7865 T00019 09/07 13:07 87654321 Note 3
S 059 00 DN7865 T00019 09/07 13:10 00:07:45 9*7149525592-
E 079 00 T00019 DN3131 09/07 13:18 00:08:20

Note 1: Other call records may be inserted between these records.

Note 2: Total cal DURATION is not supplied but can be gpproximately caculated from the
TIME or DURATION fields of S and E records.

Note 3: Authorization digits are output in the DURATION column.

Sample Call 4 5.05 Table 5-E gives an example involving the Authorization Code and
Call Transfer features.

(1) DN 7865 dials 9-*-714-555-9292# and the cal completes through
trunk 19. The cal is transferred to DN 3131 but an authorization
code (87654321) is entered prior to the transfer. The call terminates
shortly after the transfer is made.

(2) An Authorization Code record is generated after the entry is
complete. When the call is transferred, a Start record is generated.
When the cdl is terminated an End record is generated.
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Table 5-F

OUTPUT OF SAMPLE CALL #5

REC REC CUS OQRIGID TERID AUXID DATE TIME DURATION DIGITS
- TYP NO NO mér:jl- hh:mm hh:mm:ss
c 061 00 DN6543  T0O0016 09/07  15:10 123456 Note 1
c 063 00 DN6543  T00045 09/07 15:11 123457 Note 1
s 071 00 DN6543  T00045 09/07 15:.12 00:02:10 99699170
s 072 00 DN6543  T0O0016 09/07 15:10 00:00:42 9%212626170
c 073 00 DN6543  T0O0067 09/07 15:12 123458 Note 1
s 079 00 DN6543  T00067 09/07 15:13 00:01:12 92015425741
E 087 00 CF1980  TOOO067 09/07 15:25 00:12:06
E 088 00 CF1980  T00016 09707  15:31 00:18:34
E 091 00 CF1980  T0OO045 09/07 1531 00:18:48

Note 1: Digits are contained in the DURATION fidld.

Note 2: Other call records may be inserted between these records.

Note 3: Total cal DURATION is not supplied but may be approximately calculated from S
and E records using the TIME and DURATION fields.

Sample Call 5
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506 Table 5-F gives an example involving the Charge Conference

feature.

(1) DN 6543 establishes a conference call with 3 other parties, entering
Qsparty. he parties were

an account code prior to connecting eac

connected on trunks 16,

sequentialy

and 67.

he parties

(2

disconnected in the order 67, 16 and 45. Conference bridge 1980
was used.

The account codes entered were 123456, 123457 and 123458 in that

order.

(3) The digits dialed were g-969-9170 for the first part%/,
e

@

?5*8212-262_6170 for the second and g-201-542-5747 for t
ird.

A Charge Account record is generated after each entry is
completed. A Start record is generated after eacrécs)arty is added;
however, the first two Start records are generated together after
the sysem recognizes the conference dtuation exits. An End
record is generated as each trunk disconnects.
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Table 5-G
OUTPUT OF SAMPLE CALL #6

REC REC CUS ORIGID TER!ID AUXID DATE TIME DURATION DIGITS
TYP NO NO mc?(;/- hh:mm hh:mm:ss -
s 103 00 DN6543  T00016 09/07  11:17 00:00:44 99699170
s 104 00 DN6543  T00045 09/07 1117 00:00:08 o 212?8261—
s 107 00 DN6543  TO0067 09/07 11:18 00:01:12 92015425749
M 112 00 700045 DN6543 09/07 11:19 123456 Note 1
M 113 00 T00016 ~ DN6543 09/07 11:19 123456 Note1
M 115 00 700067 DNG6543 09707 11:19 123456 Note 1
E 121 00 CF1122  TOO067 09/07 11:40 00:22:06
E 126 00 CF1122  T00016 09/07 11:45 00:27:10
E 1271 00 CF1122 700045 09/07  11:47 00:29:12

Note 1: Digits gppear in DURATION fidld.
Note 2: Other call records may be inserted between these records.

Note 3: Totd cal DURATION is not supplied but must be gpproximately caculated using the
TIME and DURATION fidlds of § and E records.

Sample Call 6 f5.07 Table 5-G gives an example involving the Charge Conference
eature.

(1) DN 6543 places the same conference call asin sample cal 4, except
this time the account code is entered after the conference has
established and the same account code (123456) is intended to apply
to al 3 conferees. Conference bridge 1122 is used.

(2) A Start record is generated as each party is connected. The first
two Start records are generated at the same time as the system
recognizes a conference Stuation.

(3) After the account code is entered, a separate Charge Conference
record is generated for each trunk involved.

Page 5-7
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Table 5-H

OUTPUT OF SAMPLE CALL #7

LESNE RS ISP TR AXD pme owe pmnon oors
dd

s 017 00 DN8765  T00027 09/08  10:10 00:02:10 99291123
s 018 00 DN8765  T00037 09/08  10:11 00:01:06 99461130
M 021 00 T00037  DNB8765 09/08 10: 12 123456 Note 1
M 023 00 100027 DNB8765 09/08 10: 12 123456 Note 1
cC 037 00 DN8765  T00047 09/08  10:27 123457 Note 1
S 039 00 DN8765 100047 09/08  10:29 00:18:04 99299170
E 051 00 Cro1122  TOOO037 09/08 1110 00:41:24
E 053 00 CF01122  TOO0047 09/08  11:10 00:41:30
E 055 00 CFO1122  T00027 09/08  1L11 00 42:04

Note 1: Digits appear in DURATION field.
Note 2: Other call records may be inserted between these records.

Note 3: Tota cal DURATION is not given but must be gpproximately calculated from the TIME
and DURATION fields of S and E records.

Sample Call 7
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'f5.g)18 Table 5-H gives an example involving the Charge Conference
eature.

(1) DN 8765 places a conference call with 2 other parties on trunks 27
and 37. A charge account 8123456) is entered after the conference
is established. Conference bridge 1122 is used.

(2) Later during the conference, a fourth party on trunk 47 is added,
but a new charge number (123457) is entered prior to adding the

fourth party.
(3) Two Start records are generated after the conference is established

(4) Two Charge Conference records are generated after the charge
account entry is made.

(5) A Charge record is generated dafter the new charge number is
entered.,

(6) A Start record is generated after the fourth party is added.

(1 End records are generated as the trunks diconnect from the
conference.
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OUTPUT OF SAMPLE CALL #8
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REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS
TYP NO NO mm/- hh:mm hhimm:ss -
dd
c 076 00 DN6789  T00006 09/08 11:15 123451 Note 3
s 081 00 DN6789  T00006 09/08 11:16 00:01:44 o* 2322%691—
E 097 00 T0OO0006 DN6789 09/08 11:31 00:02:32

Note 1: Other call records may be inserted between these records.

Note 2: Totd cal DURATION is not given but must be gpproximately caculated from the TIME
and DURATION fields of § and E records.

Note 3: Digits appear in the DURATION field.

Sample Call 6

5.09 Table 5-1 gives an example involving the Cdl Transfer and Charge
Account  features.

D

V)]

(3

@
()

)
V)

DN 6789 enters account code 123451 and dids 9+232-916-9166. The
cal is completed on trunk 6 and later transferred to DN 5600.

Lfater the cdl is transferred back to DN6789 and terminated shortly
arter.

An Account Code record is generated when the entry of the code
is complete.

When the cdl is transferred, a Start record is generated.

When the second transfer takes place, no record is generated as a
Start record dready exists for the trunk in use.

When the call terminates. an End record is generated.
Note that the identity of the intermediate party (DN 5600) is lost

because an additional account code was not entered during or prior
to the cal trandfer.
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Table 5-J
OUTPUT OF SAMPLE CALL #9

REC REC CUS ORIGID TERID AUXID DATE TIME DURATION DIGITS

-=TYP NO NO mm/- hhmm hhmm:ss
dd

N 025 00 DN1234 TO0000 09/09 11:.11 00:10:12 92345678
01234 03702

N 050 00 DN1234 T0OO0000 09/09 1314 03:10:10 92348765
34567 OVF

N 075 00 DN2345 TO0003 09/09 1616 05:12:12 92349876
00045 OQOVF #1

Note 1: Other call records may be inserted between these records.

Note 2: Cal Chargeis set at 3 units per pulse

Sample Call 9 5.10 Table 5-J gives an example involving the Periodic Pulse Metering
(PPM) and Call Charge festures. It shows the TN outputs when the
PPM and Call Charge options are specified. Three ditferent Norma
records are shown.

(1) The first record shows the contents of the PPM and Cal Charge
meters without any overflow. Note that the resulting TN output
conssts of two lines and the second line contains the PPM and Cal
Charge meter contents.

(2) The second record shows the TTY output when the Call Charge
m_eteéd overflows. Note that only the count and OVF are
printed.

(3) The last record shows the TN output when the PPM meter
overflows once. In this case the second line conssts of the residual
PPM count and OVF #*X, where X is the number of overflows.
Note that the Call Charge meter contents are not printed.
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PRACTICE 553-2631-110

1. GENERAL

1.01 This practice contains a general description of the features and
equipment available with the Single/Multi-Port Call Detail recording
(CDR) systems. These systems are used to store Call Detail information
generated by SL-1 machines equipped with the CDR software package.

102 A more detailed description of the SL.-1 CDR software package and
the Single/Multi-Port CDR storage systems involves the following docu-
ments:

SL-1 Call Detail Recording Feature:
553-2631-100 Description

Single/Multi-Port CDR Systems:
553-2631-210 — Installation
553-2631-310 — Operation
553-2631-510 — Maintenance and Fault Clearing

Equipment Manuals:
Hewlett-Packard — 7970B/E Magnetic Tape Units
Hewlett-Packard — Hand-Held Deguasser
Detec — Static Inverter : Model D1-702

Page I-I
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2. DESCRIPTION

PRACTICE 553-2631-110

CDR EQUIPMENT

Input/Output Interface

Central Processing Unit
(CPU)

Magnetic Tape Unit (MTU)

201 The Single or Multi-Port CDDR storage systems consist of a single
QCA1 1 equipment cabinet. ‘This cabinet contains a Central Processing Unit
(CPU), a 9-track Magnetic 'T'ape Unit (M’'I’'U) and associated tape control
circuitry for the storage of call records, plus various power and cooling
equipment.

2.02 Call detail information from the SL-1 machine is passed to the
Single/Multi-Port CDDR system in one of two ways (Fig. 2-I).

® Locd CDR — A single 25-wire cable connects the SL-1to a
CDR system located within a distance of SO ft (152 m). This
cable connects the Serial Data Interface (SD1) circuit packs
installed in both the SL-1 and (DR systems.

° Remote ((])R — ‘I’his connection requires an SDI-modem pair
in both the SL-1and CIR systems.

Note: (GIDR records may also be output hy an SD1 pack to a local or
remote teletypewriter ('1"I'Y) or RS232-C compatible device.

2.03 Each CDR cabinet has a CPU to control the operation of the CIDR
system and to provide fault monitoring and interrupt supervision. ‘The CPU
consists of three circuit packs located in the Common Equipment (C:E) shelf.
Associated with the CPU is a Read Only Memory (ROM) for storing the
system firmware and a Random Access Memory (RAM) for buffering €0 1R
records.

204 The cal records received from the SI,-1 systems are stored in the
RAM and then transferred to the M'I'U for storage in block format. lach
block contains data for one SL- | installation.

2.05 The MT'U is aread/write device used to store the call records
received from the Sl.-1. The unit is controlled by two circuit packs located in
the CE shelf (Fig. 2-2).

2.06 Data is recorded on the 9-track magnetic tape at 1600 cpi in industry
standard phase encoded format. ‘Tapes are written at 25 ips.

Page 2-1
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Host
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System

SDI
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Fig. 2-1

Block Diagram of the CDR System
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Fig. 2-2

Block Diagram of Magnetic Tape System
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TAPE FORMAT

POWER REQUIREMENTS

PRACTICE 553-2631-110

2.07 Data recorded on magnetic tape is organized into blocks (Fig. 2-3),
each containing data from a single SL-1 system. Tape blocks from various
SL-1 systems are randomly interleaved on the tape. Each tape block is 2048
S-bit bytes long.

2.08 A tape block consists of a block number (2 bytes), a system
identification (SYSID, 2 bytes), and a series of call records. All blocks other
than tape marks contain valid (DR data; any data following the tape mark
should be ignored.

2.09 ‘I'he second word in a block contains the port number and the SL-1
system identification (SYSID). The port number (upper four bits) depends
entirely on the address switches on the SD1 card in the CDR cabinet and
may have any value from 0 to 15. The SYSID (lower 12 hits) identifies the
SL.- 1 system that originated the data in the tape block. Each SL-1 system is
only guaranteed to send the CDR its SYSID once per midnight, so it is
possible to have a SYSID of O for large numbers of tape blocks after a CDR
initialization. A downstream processor can, however, determine each SL-I's
SYSID, because the SYSIID) is always sent eventually and the port numbers
remain unchanged.

2.10 ‘the 5th byte in the hlock is always the first byte in a call record. A
zero in the first bhyte of a call record indicates a null record; which may be
used to pad a tape block if another complete call record doesn't fit into the
block. Call records do not spuan tape blocks. See Fig. 2-3.

211 Refer 1o 553-263 1-100 for a complete description of the types of call
records which may constitute 3 tape block. A CDR ‘Tape Information
package is available for those who prefer (o write their own software, rather
than send the C1)R tapes to a downstream processor. By Quoting order
number P(572490 i customer receives i sample tape with acutal cal data,
plus documentation describing tape format and how the call records were
generated.

2.12 The -4X V dc¢ system power is supplied from a rectifier assembly
located in the CDR cabinet, or by direct cabling from a host SL- 1 system. A
Deltec Static Inverter is available to convert the -48 V dc of the system
rectifier or reserve battery into | 15 V ac to power the M'TU and cooling
unit. "{'he power requirements of the (DR system with inverter is 16 A,
without inverter is 5 A.

2.13 'the type of power equipment required depends on the configuration
of the C: 1R system as outlined in Part 4 of this practice.
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CDR ALARMS

2.14 Low Tape Alarm. A contact closure is provided for a remote low
tape alarm. The contact closes when 11,000 blocks of data have been written
onto the tape. This is equivalent to filling about 90 percent of a 2400 foot
reel. It is up to the operating company to provide a suitable type of aarm.
Circuit limitations are 30 V A; with a maximum 1 A dc current or 100 V dc
maximum, or any value within these limits. When using a smaller sized reel
than the 2400 foot one, the low tape alarm will not be activated.

2.15 Service Alarm. A contact closure is provided for using a remote
service request alarm. The contact closes when CDR is unable to write onto
the tape. This can occur when an end-of-tape is encountered, after a power
failure in the CDR tape controller or tape unit, or when a tape restore
operation cannot be completed. Again, it is up to the operating company to
provide the aarm. Circuit limitations are 30 V A, with 1 A maximum dc
current or 100 V maximum.

Note: The CDR machine must be powered and the Central Processing
Unit (CPU) operating, before the alarms can function.

Bit
15

14

Tape Block

Bit
13 12 11 10 9 8 7

1st Word
In Block

Lo

P | [ |

Block Number

2nd Word
In Block

o

Port #

I I N I N R N D I

1st Word of
1st Call Record

REC Number

1024 Words
(2048 Bytes)

I |
l |
l |
| |
|

| |
l |
| |
| I
| l
| I
I |

Last Word of
Last Call Record
viay Be Null Records)

Fig. 2-3
Format of a Tape Block
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CDR CAPABILITIES AND
REQUIREMENTS

LIMITATIONS

Loss of Call Records

PRACTICE 553-2631-110

216 The number of customers and SL-1 machines that can be handled by
a Single or Multiport CDR is subject to the following constraints:

(&) A Single-Port CDR system can only record data from one SL-1
machine; the Multi-Port CDR system can record data from a
maximum of 12 different SL-1 machines.

(b) Up to 32 customers within a single SL-1 system may share a port to a
given CDR.

(¢) An SL-1 connected to a CDR system must have the appropriate
software packages. The CDR base package and CDR data-link
(CLNK) option are both required, the CDR-TTY (CTY) option is
also available.

(d An SL-1L or VL system may have a maximum total of 8 serid data
ports for CDR and other purposes (e.g., TTY). All other SL-I's can
have a maximum of 16 ports.

2.17 The capacity of the CDR system to record call detail information is
limited by two factors:

218 Transmission Rates. The maximum rate at which information may
be transmitted to the serial data devices or to the CDR system limits the
number of calls/hour about which the system can record information. Tables
2-A and 2-B show a translation between the serial data rates supported by
the SL-1 QPC45 and QPC139 SDI pack and the rate at which recorded
calls may be terminated. The calling rates shown in Tables 2-A and 2-B
may be compared to the SL-1 line size in Table 2-C. In this way, the CDR
call recording capacity may be determined for any particular system under
7000 lines.

219 The caling rates for various system sizes shown in Table 2-C are
calculated as follows:

® daily rate = hourly rate x 8.1 x 1.2
® monthly rate = daly rate x 23

Note: The figures 8.1, 1.2 and 23 have been determined by traffic
studies.

220 Storage Capacity. The capacity of the storage device limits the call
recording capacity of the system. For example:

® The capacity of hard-copy terminal is limited only by paper
supply. A 300 baud terminal can support a random calling rate of
1150 calls/hour, and each 11 -inch page can accommodate 66 call
records.

® The capacity of the MTU is limited by tape length. Thus, with a
tape length of 2400 feet (732 m) the tape capacity is 1 .2X10¢ cdl
records. A tape 1200 feet (366 m) long can accommodate 6X10°
cal records.

221  Power failures and certain kinds of equipment failures which cause
the CDR machine to “initialize” can cause data buffered in the CDR
memory to be lost. Under norma circumstances, the loss for each SL-1
system connected to the CDR will be, on average, 1022 bytes (approximately
50 call records), or at worst, 2044 bytes (approximately 100 call records).
The loss probability distribution is nearly uniform in the range 120 to 1924
bytes.
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Table 2-A

ASCIl DATA RATES — FOR HARD COPY

RANDOM CALLING RATE

DATA RATE UNIFORM CALLING RATE
(baud) (calls/hour) (calls/hour)
110 550 385
300 1650 1150
1200 6600 4620
2400 13200 9240
4800 26500 18480

Note: Foragivernbaud rate, the RANDOM calling rate represents a‘real world’ estimate of calling
rates that the CDR system can support. The UNIFORM rate on the other hand represents a

theoretical upper limit to the CDR recording rate. Uniform rates are used for comparison purposes,
while Random rates are used when arealistic figure is needed.

Table 2-B

BINARY DATA RATES — FOR MTU

DATA RATE

UNIFORM CALLING RATE

RANDOM CALLING RATE

(baud) (calls/hour) (callshour)
110 1900 1330
300 5700 3990

1200 23100 15960
2400 46200 31900
4800 92400 63800
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Table 2-C

AVERAGE BUSY SEASON BUSY HOUR (ABSBH) CALLING RATES

PRACTICE 553-2631-110

SL-1 IN ouT TOTAL IN ouT I"OTAL IN OUT | TOTAL
LINE CALLS | CALLS | CALLS | CALLS | CALLS | CALLS | CALLS | CALLS | CALLS
SIZE (hour) (hour) (hour) (day) (day) (day) (mon.) (mon.) (mon.)
13 38 41 109 369 399 1059 8495 9166 24067
26 50 54 145 486 525 1409 11178 12072 32016
39 62 67 181 603 651 1759 13806 14979 39964
52 74 80 217 719 778 2109 16543 17885 45913
65 86 92 253 836 894 2495 19226 20568 55862
78 97 104 289 943 1011 2809 21685 23250 63811
91 108 117 325 1050 1137 3159 24144 26157 71760
104 120 129 362 1166 1254 3519 26827 28839 79929
117 131 141 398 1273 1371 3869 29286 31522 87878
130 142 153 435 1380 1487 4228 31746 34205 96048
195 194 212 619 1886 2061 6017 43395 47395 136675
260 244 268 804 2372 2605 7815 54549 59914 177523
325 290 322 989 2819 3130 9613 64832 71986 218371
390 334 375 1174 3264 3645 11411 74669 83835 | 259219
520 416 477 1541 4044 4636 14979 93001 106638 340252
650 491 577 1901 4773 5608 18768 109768 128994 419740
780 566 684 2250 5502 6648 21870 | 126535 151027 496800
1040 707 913 2922 6872 8874 28402 158057 201590 645177
1300 854 1189 3551 8301 11557 34516 190920 262531 784060
1950 1070 1854 5237 10400 18020 50904 | 239209 | 409363 | 1156329
2600 1300 2454 6700 12636 23853 65124 | 290628 | 541843 | 1479360
3250 1479 3084 8058 14376 29967 78324 | 330645 | 680947 |1779206
3900 1640 3698 9310 15941 35945 90493 | 366638 | 816518 | 2055648
5000 1877 4862 11381 18244 46909 110623 419622 | 1078900 2512924
5850 2008 5735 12877 19518 55744 125164 448908 | 1266288 2843241
6500 2099 6517 14062 20402 63345 | 136682 469246 | 1456935 3143686
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3. EQUIPMENT IDENTIFICATION

COMMON EQUIPMENT

QCA11 Cabinet

Magnetic Tape Unit

3.01 This part describes the various components used in a Single or
Multi-Port CDR storage system.

3.02 Purpose. To hold CDR equipment, cable harness, and Terminal
Connecting Block (TCB).

3.03 Features.

° Welded steel construction, with all equipment accessible from the
front

L4 Interconnecting cables are routed through lower sides of cabinet
or around the back

L International rack mounting standards (width of 19 in [483
mm]).

3.04 Dimensions.

o Depth 20 in (500 mm)
e Width 31in (785 mm)
] Height 72 in (1830 mm)

3.05 Approximate Weight. 850 Ib (385 kg) when fully equipped.
3.06 Quantity. One cabinet per CDR system.
3.07 Components.

Cabinet and framework

Removable front, side, top, and back panels
Cable harness

Metal box at base of cabinet to support Deltec inverter.

3.08 Purpose. This unit records call data on 9-track magnetic tape at 1600
BPI under Common Equipment control. Consists of a Hewlett-Packard
7970B/E Digital Magnetic Tape Unit.

3.09 Quantity. One per CDR cabinet.

310 Location. Top of QCA11 cabinet.

3.11 Features.

Standard 110 V ac input
Read/write  capability
Two tape spools

One empty redl located on lower spool.

3.12 Approximate Weight. 150 |b (68 kg).

Page 3-1
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. Temperature
Sensing Device

Magnetic Tape
Unit

QSD1 ce shet! ™

QUD1 Cooling
Unit

QSD4 Rectifiel” Cable Harness

For QUT3 Fan and
Inverter Power Unit

Deltic QUX6 Power
Static Inverter Distribution
Unit

553113

Fig. 3
QCA11 CDR Cabinet
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QSD1 Common Equipment
Shel f

Central Processing Unit

Read Only Memory (ROM)

PRACTICE 553-2631-110

3.13 Purpose. To accommodate CDR, CPU circuit packs, MTU control
packs, memory packs, SDI packs and 5/12 V converter. The 5/12 volt
converter circuit pack is located in the double slot on the right-hand side of
the shelf. All other circuit pack positions are flexible, although they are
usually arranged to simplify the faceplate cable attachments.

3.14 Quantity. One per CDR system.
3.15 Location. Bdow MTU in QCA11 Cabinet.
3.16 Features.

Steel and aluminum construction
Printed circuit backpanel

Fully connectorized power and signa connections

International rack mounting standards (width of 19 in[48.3 cm]).
3.17 Approximate Weight. 35 Ib (16 kg) fully equipped.
3.18 Components. Shelf and backpanel.

3.19 Purpose. To control the CDR system; provides interrupt supervision
and fault monitoring.

3.20 Components. Three circuit packs:

L QPC40 — Arithmetic Logic Unit
I QPCA41 — Miscellaneous circuit pack
I QPC42 — Sequencer.

3.21 Location. QSD1 CE shdf.

3.22 Quantity. One CPU is required for each CDR system.
3.23 Purpose. To provide storage for CDR system firmware.
3.24 Components. See Table 3-A.

3.25 Location. QSD1 CE shelf.

Random Access Memory 3.26 Purpose. Provides memory for buffering CDR call records. The

(RAM)

QPC31 provides 8k of RAM, the QPAG2 provides 32k. A CDR with one
port requires either a QPC31 or a QPA62; a system with more than one
port requires a QPA62.

3.27 Location. QSD1 CE shdf.

3.28 Quantity. One RAM circuit pack per system.

3.29 Features. 8k or 32k words by 17 bits (including parity).
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Table 3-A
ROM CIRCUIT PACKS

CDR Tape Control Circuit

Pack

CDR Timing Circuit Pack

QPC45 SDI Pack

Page 3-4

CDR SYSTEM I ROM PACKS

Single-Port QPC131 CDR ROM1
QPC132 CDR ROM2
(both required)

Multi-Port QPC234 CDR ROM1
QPC235 CDR ROM?2
(both required)

or
QPC301 CDR ROM
(replacesQPC234/235
pair)

3.30 Purpose. To trandate data, status, and commands between the CPU
and MTU.

3.31 Components. A single QPC130 circuit pack.
3.32 Location. QSD1 CE shelf.
3.33 Quantity. One circuit pack per CDR system.

3.34 Purpose. To provide timing signals to CDR tape control circuit pack.
Provides areal time clock for CDR system.

3.35 Components. A single QPC39 circuit pack.

336 Location. QSD1 CE shdlf.

3.37 Quantity. One circuit pack per CDR system.

3.38 Purpose. This pack converts the parallel data in the SL-1 or CDR
CPU into seria format for transmission. The SDI pack is capable of two
way transmission along a 25 pair cable to another SDI, or through a modem

pair.

3.39 Components. A single QPC45 circuit pack equipped with a 25-pin
faceplate EIA connector to attach the transmitting cable.

340 Location. Any position on the QSD1 CE shelf.
3.41 Quantity. See QPC139.

3.42 Features. Data rates of 110, 300, 1200, 2400, and 4800 baud may be
selected by the switches located on the circuit board.



QPC139 SDI Pack

QPC164 Bus Termination
Units

POWER EQUIPMENT

Deltec Static Inverter

QPC75 Rectifier Control
Circuit Pack

QPC85/190 5/12 V Conv-
erter

PRACTICE 553-2631-110

343 Purpose. Same as QPC45, with two port operation.

344 Components. A single QPC139 circuit pack, with two 25-pin EIA
connectors to attach the transmitting cables.

345 Location. Any position on the QSD1 CE shdlf.

3.46 Quantity. Any combination of circuit packs QPC45 and QPC139
may be used, as long as the total number of SDI circuit packsis six or less.
Multiport CDR therefore supports up to 6 ports when QPC45 SDI’s are
used, or up to 12 ports when QPC139 SDI’s are used. Single-Port systems
require only one SDI pack.

347 Features. Two-port operation with data rates of 110, 150, 300, 600,
1200, 2400, 4800 and 9600 baud.

3.48 Purpose. To terminate CE bus signals correctly.

3.49 Components. A single plug-in circuit pack QCP164*3, where *
indicates the vintage. Use QPC164D3 or later vintage.

3,50 Location. On the backplane of the CE shelf.

351 Quantity. One Bus Termination Unit per CDR system.

3.52 Purpose. To convert -48 V dc of the rectifier assembly or reserve
battery into 115 V ac to power the MTU and QUD1 cooling unit.

353 Location. In ametal box at the base of the CDR cabinet.

3.54 Quantity. One per CDR system, if required by the operating
company.

355 Purpose. To provide phase control, monitoring and regulation of the
QSD4 rectifier.

3.56 Location. QSD4 rectifier.

3.57 Features. Achieves a regulation of one percent from no load to full
load with a 10 percent variation of input.

358 Quantity. One QPC75 is required in each QSD4 rectifier.

359 Purpose. Converts -48 V dcto + 12V and +5 V dc supplies for the
CE shelf.

3.60 Components. A single QPC85 or QPC190 circuit pack per CDR
system.

3.61 Location. Right-hand side of CE shelf.
3.62 Quantity. One per CDR system.

3.63 Features. Magnetic overcurrent and short circuit protection.
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QsD4, QRF6, QRF8 48 V

Rectifier Assembly

QUT3 Fan Inverter and
Power Unit

QUX6 Power Distribution
Unit

48 V Reserve Power Supply
(3-87122)

Page 3-6

3.64 Purpose. Accommodates transformer and rectifier assembly to convert
115- or 220 Vac, 50- to 60-Hz single phase commercial power supplies to
-5208 V dc (nomind).

3.65 Components. Power shelf assembly ready for mounting in cabinet,
except for the QPC75 control circuit pack required in the QSD4 rectifier.

366 Location. Bedow QUD1 fan unit in CDR cabinet.

3.67 Quantity. One assembly required per CDR cabinet, if included in
operating company option.

3.68 Features. Strap conversion from 115 through 220 V working.
Maintains delivery of power at 42 V during momentary fluctuations in
commercial input supply voltage of less than 100 ms.

3.69 Approximate Weight.

QSD4 =~ 200 Ib (9 1 kg)
QRF6/8 — 85 Ib (40 kg)

3.70 Purpose. To distribute 115 V ac commercial power to fans in cooling
unit. Includes inverter which supplies 115 V ac from -48 V dc. The unit is
used when the CDR is powered from the host SL-1 -48 V power supply
without battery reserve, and when there is a possibility that the host SL-1
-48 V power supply could still be on when the CDR commercia supply
fails.

3.71 Location. In CDR cabinet below QUDT1 cooling unit.
3.72 Quantity. One per CDR system when required.

3.73 Purpose. To provide interconnection for signaling and power leads to
and from various units within the CDR cabinet.

3.74 Location. Right-hand side of the metal box that holds the Deltec
Static Inverter (bottom of the cabinet).

3.75 Components.

One dam termina block

One power termina block

One commercial power outlet

One 0.5 fuse

One input switch (-48 V and 35 A)
One CB2 10-A bresker.

3.76 Purpose. To maintain service in the event of a commercia power
failure.

3.77 Location. Within the host SL-1 system and connected, if required, by
wires to the QUX6 unit at the base of the CDR cabinet.
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CABLE AND MISCELLANEOUS

EQUIPMENT

CO052743 Hand-Held De-
gausser

NE A25MQ SDI Cables

QCB12 and QCB13 Cables

QUD1 Cooling Unit

3.78 Purpose. To degauss tape heads, thus reducing random data errors
caused by residual magnetism.

3.79 Location. Kept separate from the cabinet.
3.80 Quantity. One per CDR system.
381 Size. Approximately 1in (24.5 mm) by 3in (77 mm).

3.82 Purpose. Carries serial data between SDI circuit packs in the CDR
systermn and host SL-1 systems.

3.83 Location. Plugged into faceplate of QPC45 and QPC139 SDI circuit
packs.

3.84 Quantity. One per input port.
3.85 Length. One of two choices determined by system configuration:

e NE-25MQ2 16 ft (4.9 m)
® NE-25MQ3 50 ft (152 m)

3.86 Features. The 25 wire AWG; standard Q1A teletype cable connec-
torized a both ends.

3.87 Purpose. To connect the tape control circuitry to the MTU

3.88 Location. Runs from the back of the MTU to the QPC130 tape
control  faceplate.

3.89 Quantity. One QCB12 and one QCB13 per CDR system.

3.90 Length. 8 ft (2.6 m).

3.91 Purpose. To dissipate heat generated by the CE shelf.

3.92 Components. Shelf, fans and Power connection cord.

3.93 Location. Immediately below the CE shdlf.

3.94 Features. Two removable fan units, fused and operating from the
commercia power supply, the Deltec static Inverter, or from the QUT3

power unit.

3.95 The fans will operate during a commercial power failure under the
following conditions:

(@ if power issupplied viathe Deltec inverter from areserve battery, or
(b) if power is supplied via a QUT3 unit from an SL-1 -48 V.

3.96 These power connections ensure that the fans operate whenever a
-48 VV power source is connected to the CE cabinet.

3.97 Approximate Weight. 10 Ib (5 kg).

3.98 Quantity. One unit required per CDR cabinet.
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4. ORDERING INFORMATION
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4.01 The CDR system can have several configurations, depending on how
it is to be powered. The’ CDR cabinet can be powered by its own rectifier or
by the host SL-1 system. A battery reserve may also be connected to the

CDR system.

4.02 The equipment that should be ordered with each of the available
options are outlined in Table 4-A and 4-B. Table 4-C lists the additional

equipment that is required.

Table 4-A
OPTION A == CDR WITH RESERVE BATTERY

DESCRIPTION

EQUIPMENT

Option Al — CDR powered by -48 V from its own rectifier

Option A2 — CDR powered from the host SL-1 system. (Note 2)

MTU

CE shdf (Note 1)
QUD1 Cooling Unit
Rectifier

Deltec Inverter

MTU

CE sShdf (Note 1)
QUD1 Cooling Unit
Deltec Inverter

Table 4-C for the additional equipment required.

on the system load already there.

Note I: The CE shelf is equipped with the CPU, tape control and power circuit packs. Refer to

Note 2: It may be necessary to have an additional rectifier in the host SL-1 system, depending

Page 4-1
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Table 4-B
OPTION B == CDR WITHOUT BATTERY RESERVE

DESCRIPTION

EQUIPMENT

Option B1 — CDR powered from its own rectifier; the MTU, cooling
unit and rectifier all powered from commercia 115V ac outlets.

Option B2 — CDR powered from host SL-1 system; MTU powered
from commercia 115V ac outlet.

MTU

CE Shdf (Note)
QUD1 Cooling Unit
Rectifier

MTU

CE shdf (Note)

QUD1 Cooling Unit
QUT3 Fan Inverter Power
Unit

additional equipment required.

Note: The CE shelf is equipped with CPU, tape control and power circuit packs. Refer to Table 4-C fo

Table 4-C
ADDITIONAL EQUIPMENT REQUIRED

EQUIPMENT

QUANTITY

QPCA45 or QPC139 SDI circuit packs
QPC31 or QPAG62 RAM circuit pack

NE-A25MQ SDI cable
16, 25 or 50 ft (4.9, 8.2 or 16.4 m) long

6 max.

|

1 per SDT port
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1. GENERAL

APPENDIX 1 TO 553-2631-110

1.01 This appendix gives descriptive information about CDR cabinets
and eguipment that comply with FCC regulations concerning
eectromagnetic interference (EMI).

1.02 The information given in this appendix takes precedence over the
information given in 553-2631-110 for smilar items of equipment.

Page |-l
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2. IDENTIFICATION

APPENDIX 1 TO 553-2631-110

CABINETS

Cabinet Door

Top Panel

INTERFACE CABLES
Alarm and

Miscellaneous
Equipment

Serial Data Interface
Packs

INTER-CABINET
CABLING

Adjacent Cabinets

POWER AND GROUND

WIRING

Cabinet Equipped With

a Redctifier

Reserve Battery

2.01 The cabinet front pand is a hinged meta pand equipped with a
key operated lOCklcrEj mechanism. A key for operating the lock is
supplied with each cabinet.

2.02 The door pand is equipped with metad gasketing strips rivited to
the indde edges to ensure metal to metal contact between the cabinet
frame and the door.

CNaB-te: Plexiglass or glasstype doors should not be used with these
inets.

2.03 The top pand (/O panel) of the cabinet serves as the primary
connecting point to the equipment within the cabinet. The el
contains filter connectors required to interface with Serid Data
Interface ports (RS-232 connections). Filter connectors can be added to
the top pand as required and are connected to the equipment within the
cabinet with flat interface cables.

2.04 Alarm and miscellaneous equipment cables use the same type of
interface cables as PE shelves. They terminate on filter connectors on
the !/C?j panel where they are extended to the cross-connect termind as
required.

2.05 The QPC45 and QPC139 Seriad Data Interface (SDI) packs are
connected with a QCAD42 interface cable to a filter connector located
on the I/O pand of the cabinet. All links, modems and terminds
connect to the filter connector on the outside top of the 1/O pand.

2.06 Four cable access holes are provided in each cabinet side and rear
panel which are used for inter-cabinet cabling when cabinets are
Installed side-by-side or back-to-back.The cabinets are secured to each
other by a bulkhead assembly ingtalled in each adjacent access hole.

207 The power supply cable from the rectifier is run in a flexible
conduit terminated a the cabinet top pand. The commercid er
supply (as described in 553-2yy1-200) must be ingaled within 3 ft (915
mm) of the cabinet top pand.

2.08 All -48V battery digtribution and charge wires are run in metalic
éectrica conduit, maximum 3/4 in=(20 mm) in diameter.

2.09 Charge and -48V power leads are routed through access hole
marked DC PWR on the cabinet top pandl. Isolated ground bus (systems
without reserve battery) and i-48V leads are routed through the access
hole marked GND.

Page 2-I
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Battery Distribution
Box

Page 2-2

2.10 If possible, the Battez Didribution Box should be located in such
a manner that no more than 10 ft (3050 mm) of wiring is required
between the connection in the box and the connection within the
cabiorlle_t. This permits up to three 6 AWG wires to be run in the 3/4 in
conduit.

Note: Approximately 6 ft (1830 mm) of wiring is required within
the cabingt, leaving 4 ft (1220 mm) of wiring available een the
I/O pand and the connection in the Battery Didiribution Box.

2.11 When the Batery Didribution Box is located further from the
cabinets, the wire sze must be increased to 4 AWG and run in a
minimum 1 in conduit. The 4 AWG wire is then terminated on a Curtis
Type H or equivaent termind block located in a Hoffman type pullbox
within 10 cable ft (3050 mm) from the cabinets being served. A 3/4 in
gqnduit megst then be provided between the pullbox and the cabinet
eing  served.
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1. GENERAL

PRACTICE 553-2631-111

1.01 This practice provides a general description of the Mini Cal Detail
Recording (CDR) feature. A complete description of the CDR system
involves the following additional documents:

SL-1 Cal Detail Recording Feature:
553-2631-100 — Description

Mini CDR:
553-263 |-2 11 — Installation
553-263 1-3 11 Operation

Note: The Mini CDR feature is only available on SL-1 M systems.
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2. DESCRIPTION

PRACTICE 553-2631-111

CDR Storage

Tape Format

Polling

CDR Buffer

Mini CDR Password

201 The Mini CDR is used to temporarily store SL-1 CDR call records.
This feature is only available on SL-1M systems and consists of a second
tape unit in the main SL-1M cabinet.

2,02 Mini CDR has all the features and options available with the basic
SL-1 CDR feature, plus the following additional capabilities.

203 The CDR information is assembled by the SL-1 CDR software into
various call records (refer to 553-2631-100). The records are accumulated in
the CDR buffer in systemm memory, and then transferred as a block to the
Mini CDR tape unit in packed binary format. The call records may also be
sent to a teletypewriter (TTY) or any RS232-C compatible device in ASCII

format, when the call record is generated.

2.04 The Mini CDR tape unit is identical to the system tape unit and is
housed in the same tape shelf. Each tape unit is connected to the system by
its own connector cable that runs from the front of each tape unit to a
dedicated tape unit interface circuit pack in the CE shelf.

2.05 The Mini CDR magnetic tape is formatted into four tracks of
adjacent blocks, each containing 518 words.

2.06 The tape block consists of different fields as shown in Fig. 2-I. The
first and last words are used for synchronization. The second and third
words contain the block number and type respectively. The block type is
followed by 512 words for the storage of call records. The Checksum word is
used to check for errors within the block.

2.07 The format of call records on the tape is described in 553-2631-100.
A null call record is used to fill up ablock so that the individual call records
do not span tape blocks.

2.08 The call records stored on the CDR tape can be printed on a TTY by

using the Mini CDR overlay. To accomplish this polling procedure the
CPU reads the CDR tape, converts the call records into ASCII format, and
outputs the records to the active TTY. The CDR tape can aso be polled by
a computer, or aremote device through anSDI link and modem.

209 New cal records gererated while the CDR polling is in progress are
temporarily stored in the CDR buffer. When the buffer is full, and the tape
is not in a writable position, a limited number of call registers are used to
store the new call records.

210 A password is provided for those personnel who are to perform CDR
polling functions. This password only allows access to the Mini CDR
overlay and does not permit the user to perform changes to the SL-1 data
base. This overlay may be accessed in the normal manner using the level 1

or level 2 passwords. The Mini CDR password is defined in the
Configuration Record (overlay 17).
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1st Word
In Block

2nd Word
In Block

3rd Word
In Block

1st Word of
1st Call Record

Last Word of
Last Call Record
(May Be Null Records)

3rd Last Word
In Block

2nd Last Word
In Block

Last Word
In Block

Fig. 2

Tape Block
Bit

15 14 13 12 11 10 9 8 7 6

Preamble

| I 1 1 | | | 1] |
Block Number

11K | | | I |
Block Type

3 [l ] ] I I I I
REC Number

L L 1 1 !
Checksum

L L
Not Used

Postamble

Format of a Tape Block Record

518 Words
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Low Tape Alarm

PRACTICE 553-2631-111

211 This allows a flexible key/lamp on the attendant console to indicate
when the Mini CDR tape is 75% full. The low tape alarm lamp becomes
steadily lit when the tape is 75% full, and flashes when 100% full or when

the system is reloaded. The lamp goes dark when the CDR writing on tape

is started at the load point. The key associated with the low tape alarm lamp

has no function.

2.12 When the tape reaches 75% of the maximum capacity, a message is

printed on all maintenance TTY and an entry is placed in the history file (if
set for maintenance messages).
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3. EQUIPMENT

IDENTIFICATION

PRACTICE 553-2631-111

Tape Unit (QUW9)

CPU are shown in Fig. 3-1.

3.01 The tape system is a random read access and sequential write device
that uses a 4 track tape cartridge. The tape drive may be either a 3M or
Tandberg type, which is powered and controlled by the following circuit

packs:

® QPC9 — 18V converter

® QPC91 — 18V regulator

I QPC332 — tape phase encoder
I QPC333 —- tape motion control

[ QPC334B — tape write encoder

3.02 These circuit packs are located below the tape drive. The electrical
interconnections between the circuit packs, the tape drive and the SL-1 M

QUW9 Tape Unit

3M or Tandberg

Tape Drive
A
A B | Y ‘} y. . Cable
L~ Connector
Power Phase Tape \;I\-I?%: /
Converter Regulator Encoder Motion Encc|> der - » To QPC33
QPC90 QPC91 QPC332 QPC333 QPC334B
A
A A A A A
Y Y \ J ¥
From
Power Control
Shelf
Fig. 3-I
Tape System Block Diagram
Page 3-I
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Tape Unit Interface
(QPC33)

Tape Cartridges

Page 3-2

3.03 Each tape unit is separately powered by a connector cable running
from the back of the tape unit to the QUX14 power harness. The voltage
converter pack receives the system -48 V dc from the tape unit backplane
and provides the dc voltage levels required by the remaining circuit packs
and the tape drive.

3.04 The phase encoder converts the data from the CPU into the correct
form for storage on the tape and vice versa. The two control circuit packs
interpret signals from the CPU to control the tape drive.

3.05 The system and Mini CDR tapes are identical except for the position

of aprogramming plug in one of the tape unit circuit packs, and the software
definition of the QPC33 tape interface packs.

Caution: Do not insert the system tape cartridge into the CDR
tape unit as this may cause the loss of protected system data.

3.06 If the system tape unit fails and must be replaced, then it is possible
to use the CDR tape unit as the system tape unit. Although this eliminates
the CDR storage capability, it allows the system to continue operating until

a replacement unit is available. Refer to 553-2051-570 for this system tape
unit replacement procedure.

3.07 Thiscircuit pack provides the interface between the S1.-1 system and

the tape unit. A connector cable (QCB6) runs from the front of each tape

unit to an interface circuit pack. The CDR interface pack is located in slot
position number 4 in the front of the CE shelf.

3.08 The tape unit uses a 3M magnetic tape cartridge to store the CDR
data. The tape records are duplicated on two tracks to allow recovery from a
read error.

3.09 The tape records are written on tracks 1 and 2 until the Early
Warning (EW) marker is encountered. The writing then continues on tracks
3 and 4 until the next EW is encountered. Thus the full capacity of the tape
is used.

3.10 Since there is no pre-formatting requirement of the CDR tape, any
physically good 3M tape cartridge may be used. This includes previously

used CDR tapes or old system tapes. The old contents of these tapes are
overwritten.
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4. CAPABILITIES

Input/Output Ports 4,01 The number of SDI ports is limited to 16 per system. This includes
al TTY or equivalent, a port to a Single/Multi-Port CDR storage system

and the history file (treated as a pseudo input/output port). This does not
include the tape interface to the Mini CDR tape unit.

CDR Buffer Capacity 4.02 New call records generated while the CDR polling is in progress, are
stored in the CDR buffer and call registers. However, the buffer space is
limited and prolonged polling activity in a high traffic period may cause the
loss of new call records.

403 Table 4-A gives the Unprotected Data Store required to buffer CDR
records generated during polling for a given polling time and traffic level.
The values are calculated for a 400 line system.

Table 4-A
CDR BUFFER REQUIREMENTS

CCS POLLING TIME NUMBER OF BUFFER SIZE
(Hours) CALLS PER (K Words)
v POLLING TIME
1 142 383
2 284 7.66
10 1420 383
5 1 709 191
2 1418 382
10 7090 191.0
Page 4-1

4 Pages



PRACTICE 553-2631-111

Polling Time

Table 4-B
POLLING TIMES

4.04 For example, if polling takes 2 hours and the traffic is 1 ccs, then the
number of calls generated is 284 and it would take 7.66 k words to buffer
the CDR records during polling.

4.05 These estimates are not necessarily additional storage required for
CDR buffering. However, this buffering affects the engineering of the call
registers (refer to Engineering and Assignment 553-2001-151 Appendix 7).
The total required call registers is the greater of:

(@ Cdl registers for maximum traffic (i.e., present engineering), or

(b) Cadll registers for traffic at time of polling plus buffering required for
CDR as per Table 4-A.

4.06 The time required to poll a full tape depends on the tape length and
the baud rate of the SDI port. Table 4-B gives the polling times to output
the ASCII datato a TTY or equivaent. A tape length of 3600 in or 5400 in
may be used.

Page 4-2

POLLING TIME (Hours)
BAUD RATE
3600 in TAPE 5400 in TAPE

110 764 1145

300 280 420
1200 7.0 105
2400 35 5.25
4800 175 2.6
9600 0.88 1.32

4.07 From the polling times and CDR buffer requirements given in the
preceding tables it can be seen that polling activity should be done at periods
of low traffic. It is recommended that the baud rate of the SDI port be as
high as possible and the tape length be 3600 in.



Tape Capacity

Table 4-C

PRACTICE 553-2631-111

4.08 An dternative to low traffic polling would be to poll the CDR tape
more frequently with a less than full tape. The time required to fill a tape
depends on the tape length and the number of call records generated.

4.09 The tape capacity is 368k words (3600 in tape) or 533k words (5400
in tape) assuming the recording density is 1067 bits/in and a tape block size
of 517 words.

4.10 Table 4-C estimates how long it takes to fill the CDR tape with call
records for the given calling rates and the following assumptions:

tape length — 3600 in

line size — 400

intercom ratio — 0.5

call record size — 10 words (12 digits dialed)
featured calls— 10% of total calls

MINI CDR TAPE CAPACITY IN UNITS OF DAYS

CCS INCOMING AND OUTGOING CALLS* TAPE CAPACITYY
(Cdlg/Day) (Days)

3 3849 845

4 5132 6.34

5 6415 5.08

6 7698 4.22

7 8981 3.63
* When only outgoing calls are recorded, tape capacity is doubled.
tWhen a 5400 in tape is used, the capacity is increased to 1.5 times the values
indicated.

Tape Life

411 The life of the CDR tape cartridge is approximately 5000 passes.
Typically, fourteen passes occur per polling operation. Assuming a polling
period of five days, the life of the CDR tape is 1785 days (5 years). For
other polling periods, refer to Table 4-D.
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Table 4-D
CDR TAPE LIFE

POLLING PERIOD LIFE
(Days) (Days)

5 1785

4 1750

3 1315

2 714

! 357
System 412 The effects of a system initialization during normal CDR recording
Initialization or inthe middle of physically writing to the tape, are as follows:

®  The call records buffered in the system are lost. No data on the tape is
lost.

® The last CDR tape block number and the track number are recovered
from the protected data store.

L Normal recording continues after the system recovers.

® All Mini CDR overlay commands may be used as explained in
553-2631-311.

4.13 System initialization during CDR polling causes the termination of
polling without warning or any special message to the accessor. The accessor
must re-initiate the polling after system recovery.

System Reload 4.14 If the system reloads during norma CDR recording, the tape block
and track numbers and CDR records buffered in the system are lost. When
the system recovers the low tape alarm flashes and CDR writing to tape will
have to be re-initiated by using the Mini CDR overlay. (refer to
553-2631-311).

Page 4-4
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PRACTICE 553-2631-210

1. GENERAL

101 This practice describes the instalation of the Single/Multi-port Call
Detail Recording (CDR) storage system, its connection to the host SL-1
systems, commercial power requirements, and system start-up.

Page |-
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PRACTICE 553-2631-210

2. PRE-INSTALLATION CONSIDERATIONS

POWER SOURCES 2.01 The CDR system may be powered by the host SL-1 system, or by
its own QSD4, QRF6 or QRF8 rectifier assembly. The rectifiers can
operate on 115, 208 or 220 V ac, 50/60 Hz. The wiring options and
input/output power specifications for the different rectifiers are given in

Fig. 4-5(a), 4-5(b), 4-6 and 4-7. Refer to Part 4 of 553-2631-110 for a <
description of the various CDR configurations.

CDR Equipment Environ- 2.02 The cabinet room should be dry, clean and well ventilated. The
ment environment specifications in 553-2yy1-200 should be refered to before
deciding on the location of the CDR system.

Final Location 2.03 If the CDR cabinet is powered with -48 V dc from a host SL-1
system, the CDR must be local to the SL-1, i.e., within 50 cable ft (15.2 m).

2.04 If the CDR cabinet is to be more than 50 cable ft (15.2 m) away from

the host SL-1 system(s) the SD1 cable carrying information between the two
systems must be plugged into a modem pair, as shown in Fig. 2-1. Refer to
Chart 3-1 for the ac outlets required for each CDR configuration.

2.05 If the CDR system is equipped with a rectifier, then the cabinet must
be within 10 ft (3.05 m) of a grounded 110- or 220 V, 50 or 60 Hz ac power

outlet.
O U |
Host r
St-1 | CDR CDR
System Device Number \ ! | Processor System I
Port Number SDI
SDI
/ \1'\ o Track :
»~ RN 1600 BPI
—_— Modem I Modem { MTU |
| I
| QPC130 [
‘ |
>50 Cable ft T _ 3
——— (>154 m) ]
Fig. 2-l
Host SL-1 Connection to Remote CDR Cabinet
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PRACTICE 553-2631-210

3. UNPACKING AND INSPECTION

3.01 For convenience of shipping and installation, customers receive their
CDR systemsin severa packages.

CDR cabinet with cables and common equipment
Magnetic Tape Unit

Deltec static inverter

QUTS3 fan and inverter power unit
Rectifier Assembly
Hand-held  degausser

Documentation

3.02 To assemble a CDR system, follow the instructions in Charts 4-1
through 4-8. The final assembled product should resemble the typical
QCA1 1 CDR cabinet illustrated in Fig. 3-1.

3.03 The cabinet itself arrives on the installation site wrapped in protective
plastic and bolted onto awooden pallet. The customer also receives, taped to
the cabinet, a plastic package containing a total of 15 self-tapping bolts and
four Phillip screws. Also in the cabinet, but not yet instaled in it, are a
QCB12 and a QCB13 cable and a black ac line cord. Already installed in
the cabinet are the CE shelf, the cooling unit, the power distribution unit,
and the following circuit packs:

QPC85 or QPC190 — 5/12 V Converter

QPAB2 or QPC31 — RAM

QPC39 — CDR Timing

QPC40 — Arithmetic Logic Unit

QPC41 — CPU Misc. Registers

QPC42 — Sequencer

QPC45 — Seria Data Interface (Single Port) (Note 1)

QPC139 — Seria Data Interface (2-Port) (Note 1)

QPC130 — CDR Tape Interface

QPC131/QPC132 — CDR Single Port ROM pair
QPC234/QPC235  CDR Multiport ROM pair (Note 2)

QPC301 — CDR Multiport ROM pack (Note 2)

Note 1: The number of SDI packs required depends on CDR system
configuration.

Note 2: The QPC301 ROM circuit pack may be used in place of the
QPC234/235 ROM pair.

Page 3-I
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Chart 3-I

RECEIVING CDR SYSTEM

telemanuals.

3.04 The remaining CDR units arrive in packaging similar to that used
for SL-1 system units, (refer to 553-2001-205). The precautions mentioned
there for unpacking units also apply to the CDR system.

3.05 Upon receiving the CDR equipment, customers should check that all
required units have arrived. In its original packing case there should be a
Hewlett-Packard MTU. Shipped with most units, but considered as options
to be ordered by the customer, are the rectifier assembly, the Deltec dtatic
inverter, and the QUT3 fan and inverter power unit. Each of these units are
shipped in a separate carton.

STEP PROCEDURE
! Unpack CDR System from packaging (refer to 553-2001-205).
2 Inspect al units for broken, disfigured, or bent parts. If there are any, contact the
manufacturer.
3 E.sure that all equipment pertaining to the option ordered has been shipped (refer to
553-2631-110).
4

Check that al circuit packs are there, and secure them with the locking devices at the top and

bottom.

Note: The QPC85 or QPV1905/12 V converter must be located in the right-hand side of
the CE shelf. The position of the other packs is flexible. They are, however, positioned so
that the wiring connections from the faceplates are simplified.

Move cabinet to proper location: within 50 cable ft (15.2 m) of host SL-1 system, and within
10 cable ft (3.05 m) of commercial 115 or 220 V, 50 or 60 Hz ac power outlets. The ac
outlets required for the various CDR configurations are outlined below.

Option Al

Option A2

Option B1

Option B2

—  One 2320 Hubble or equivalent ac power outlet needed -— 115 or
220V &

— No ac power outlet needed

— Three ac power outlets needed -— Two standard U-ground 115 V
ac; one Hubble-type 115/220 V 50/60 Hz

— One standard U-ground ac power outlet needed — 115V ac.

Page 3-2
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Temperature

Sensing  Device

o
.

.

-
o
e

Magnetic Tape e

Unit

QSD1 CE shelf wa—

QUD1 Cooling see

Unit

Cable Harness

QSD4 Rectifier e

For QUT3 Fan and

i

Inverter Power Unilt

QUX6 Power
Distribution

Deltic

Static Inverter

Unit

Fig. 3

Typica QCA11 CDR Cabinet
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- 'Y
n ACK | 14
SDI
Cable D Y| o +iv
Connectors a D
F\ { / 0 -12v
[
( CBR |DR | © 8V
‘imin "ape
: 0 Q 0 GRD
MAN P P
INT c C
©® g I
3
7Z 0 RESET
4
Maintenance P2 Cable
Display Connector
Fig. 3-2

Typical QSD1 Shelf Configuration

QCB13
Cable
connector

QCB12
Cable
Connector

Page 3-4

com


Brandon Hunt



telemanuals.com

PRACTICE 553-2631-210

4. ASSEMBLY AND START-UP

4.01 Customers are advised to assemble the cabinet, because of its weight,
at the location of its intended use. Follow recommendations in553-2yy1-200
for proper placement of the unit.

4.02 Units in the CDR cabinet are best installed just off-site with both
front and backpanels removed. Charts 4-1 to 4-8 describe this type of
installation and connection. After installation, the backpanel can be replaced,
and the fully equipped cabinet pushed into place.

4.03 With al the units installed, the cabinet is top-heavy and has to be
kept upright with stabilizing feet. If these are to be removed, then the CDR
cabinet frame must be bolted either to the floor or to the adjacent cabinet
frame, and a dlightly different installation procedure must be followed as
dicussed below.

4.04 The feet must be removed off-site, since it involves tilting the cabinet
backwards. This is best done while the cabinet is still unequipped. The
sidepanels must be removed (see 553-2yy1-210). Then, with the backpanel
left on, the cabinet is moved to its final position and bolted to the floor or
adjacent cabinets. Charts 4-| through 4-8 should still be followed step-by-
step, but units with connections at the back must be connected up before
being mounted into the CDR cabinet.

Chart 4-I
PREPARATION

STEP PROCEDURE

| Free the cabinet from its pallet by removing the two bolts on each of the two shipping
brackets in the base of the cabinet.

2 Remove front and back panels of the cabinet (refer to 553-2yy1-210).

Page 4-
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Chart 4-2

INSTALLING THE MAGNETIC TAPE UNIT

Caution: At least two people are required to insert this unit: it weighs 150 |b (68 kg).

STEP

PROCEDURE

Hold the MTU securely at top and bottom. Ease it into the upper-most position in the CDR
cabinet, and rest it on the brackets provided.

Open the MTU dust cover door, and loosen the screw on the right side of the inner door of
this unit (Fig. 4-1). Open the inner door by holding it at the top and bottom; the hinges are
on the left side (Fig. 4-2).

Caution: Open MTU inner door carefully. The door can hit the cabinet frame.

While one person holds this door open, insert screws through the holesin the MTU side to
the holes in the CDR cabinet frame. Three self-tapping hex screws go into the right side of
the MTU, and four Philips screws go into the left, as shown in Fig. 4-2. Alternate sides
when tightening screws.

Feed the QCB12 cable marked CONNECTOR END ASSEMBLY into the tape unit
through the centre opening in the back of this unit. Mate this end to the contacts of connector
‘G’ in the top right-hand corner of the MTU (Fig 4-2).

The other end of the QCB12 cable is then connected to J4 on the face of the QPC130 pack in
the CE shelf. Then secure the two screws on J4 to hold the cable in position.

Take the double-ended QCB13 cable assembly, and feed the 2-edge connectors E and F
through the opening at the back of the MTU in the same manner as for the QCB12. Connect
as shown in Fig. 4-2. The other end of the QCB13 is connected to J3 of the QPC130 pack
on the CE shelf. Check the fuses in the MTU. See Hewlett-Packard manual for location.

Make sure that the three toggles switches on the MTU internal circuit board on the inside
of the MTU door are al in the DOWN position. Close the inner MTU door; tighten the
latch screws. Close the door of the dust cover.

Take the P2 gray line cord from the cable harness, and plug this into the jack on the face of
the QPC39 pack (Fig 4-13).
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Dust Cover \l
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Fig. 4-1

Front View of Magnetic Tape Unit (Dust Cover Open)
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MTU Face

Fig. 4-2

4 Self -tapping
Phllllps Screws

25-Pair QCB13
Connector Cable
To J30n QPC130
Pack

telemanuals.com

25—Pair QCB12
Connector Cable

/ To J4 On QPC130
Pack

[/

MTU Back

]

/

S

CDR Cabinet Frame

Front View of Magnetic Tape Unit (Inner Door Open)

3 Self-tapping
|Hex Screws
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Chart 4-3
INSTALLING THE DELTEC STATIC INVERTER
(OPTION Al OR A2)

STEP PROCEDURE

! Lift the inverter, and slide it into metal box provided for it at the base of the CDR cabinet.

2 Secure with eight hex screws as shown in Fig. 4-3.

3 Connect the inverter, as shown in Fig. 4-4, terminating the top black lead at the bottom right
hand corner of the static inverter to the power terminal 3 on the power terminal block of the
QUX6 unit (Fig. 4-13). The middle red wire goes to terminal 1, and the bottom black wire
to the ground lug on the cabinet (Fig. 4-14).

4 Plug the gray ac line cord from the QUX6 power distribution unit into the bottom outlet on
the duplex receptacle located on the back of the inverter (Fig. 4-4).

5 Take the black ac power cord and plug it into the bottom right-hand plug on the back of the
MTU and into the top duplex receptacle on the inverter.

6 Plug the QUD1 ac line cord into the duplex receptacle on the QUX6 unit.

8 Self-Tapping Hex Screws

- ~
N R
€ &
€ @

STATIC INVERTER 700 VA
[s) 5
& & &
5531195
Fig. 4-3

Mounting the Deltec Static Inverter
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To QUD1 _ _
Fan Unit Magnetic Tape Unit
AC__Output v Deltic Static Inverter
(Rear View)
QUX6
Distribution Box

G e
QQ
Xz
C
DC Inputs
Duplex 115 V AC Outlets To Frame")GﬁlvDVGLu?K
BK 10 AWG
R 10 AWG GND to QUX6
-4BV to QUX6 (Terminal  3)

(Terminal 1)

Fig. 4-4
Connections to the Deltec Static Inverter

Chart 4-4
INSTALLING THE RECTIFIER ASSEMBLY
(OPTION Al OR B1)

STEP PROCEDURE

1 Lift rectifier and dlide into cabinet above metal box provided for Deltec static inverter.
Caution: Rectifier weighs up to 200 Ib (91 kg).
2 Secure to frame with eight hex self-tapping screws provided.

3 Strap rectifier as shown in Fig. 4-5, 4-6 or 4-7 as required by the type of rectifier and ac
input used.

4 ‘The power and ground connections to the rectifier are performed in Chart 4-7.
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oy
AC DC
QPC75 BREAKER
BREAKER Q
@) B /OLTAGE (@)
C [apgusT
Fl -5, SURRENT
O LIMIT
CONTROL < OUTPUT ) F3  F4
1A o+ L
ANTI @ @FAN
g
QsD4 RECTIFIER HUNT&C FAN  FAN > O
INPUT OUTPUT ; W
O 24 A 108 125V 48VDC 254 ON 344 3/4A
124 210.250Y WREDTO HiGH
50/60 H: 143182 1S§(5) [~)
JOLTAGE
HAZARDOUS VOLTAGES —
—— | STRAPPING. INFORMATION
]
O TS2 153 Tss O.
1 {00 ) —l 0 2 °
s loo 2 |~=0 O O Of I SENSE- ) _
2 oo 0 O Ol2sense+ J - o o
3|oo 0 O O|3 INVERTER1/P DC
4 O O+ 3 (00] O Oj4 DCON ouTPUT o o
O Q|5 acon + 2
6RD 5[0 O-_TSI 4-+-° 0 O Ols TRIP
fo) 0 0 O 0 [TALARM 0
p / \ . /
o !‘ o A=
{input  Connections, [ [ J Output Connections
To Reserve
Battery
Input Connections Straps 153 Lead
Input Voltage Phase Phase Neutral TS1 TS2 Terminals Color Gauge
220v - - _
Phase—to-—Phase TS1-1 | TS1-2 4105 2t03 3 1BL 18§
220V 4 BL 2%
Phase—to--Neutral 511 - T51-8 B 2103 !g E?BLF-{W ;g
115v 124
Phase—t weutral | TS| = | 815 [1102)3 104 3t04 | 7 w o
Fig. 4-5(@)
QSD4 Rectifier Wiring Options
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e =5 Me £ °
Ll

—LL S| f—

NOTE: Shown Wired For 115/230 V ac

Nominal Input Connect White
Voltaae | Lead to Pin
105V/208V 8
115V/230V 7
| 125v/240v | 6
Fig. 4-5(b)

QSD4 Rectifier — Output Tap Connections
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o (]
HAZARDOUS VOLTAGES TB4
TENSION DANGEREUSE 10 1 TB3
TB1
1 [fooococoooocy (55
Tazz2 i | bwe <
I |00 ssgg;éi’sgz— OO pc
Input E <°§§§§?§ output
, o Connections o R ' + |0 O] 2 Connectionts
0 o o @ Q
GND
(0] o] 0]
hd d [0 | over voumace 3
CONTROL FUSES FAN FUSES
. O O e O O
nocrhem 0 |bc oN
lt telecom o |+ F3 F4
Flo AMF":’Z > o |22 75 awp *
AC BREAKER 0 CURRENT LIMIT DC BREAKER
QRF6 “Grounding circuit continuity is vital for safe operation of

machine. Never operate machine with grounding conductor
disconnected” “Un circuit de terre comtinu est essentiel
en vue du fonctionnment securitaire de I'appareil. Ne jamais
mettre 'appareil en marche lorsque le conducteur de mise a
la terre est debranche.”

o —48V/35A SWITCHED MODE RECTIFIER

INPUT 102V—-1289V 30A 50/60Hz

190V—229V 20A 50/60Hz
202V--250V 20A 50/60Hz

OUTPUT —48VDC/35A
DC ON 5V 50MA
AC ON 5V 50MA

-1 [
Input Voltage Straps on TB2 (See Note) TB4 ].
F1 -——l Terminals Color | Gauge
12
e | e n n n n
102V-129V 60 Hz © 60 00 06060 0 0 00 5 BL 18
F1 —]1 . | e non e n 12 7 BL 24
102V-129V 50 Hz I eeeeeeee | I | a BLW 24
F1 _1__1 " 9 BR 24
190V-229V 50/60 Hz |. i ® 6 60 00 020 10 W 24
eeeeeeeeceee
Fi EPU L
202V-250V 50/60 Hz LI | -iTee-ee
| e e e eeeeoeee L

NOTE: TB2 is located inside the rectifier.

Fig. 4-6
QRF6 Rectifier Wiring Options
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INPUT 102V—129V 30A 50/60Hz
190V—229V 20A 50/60Hz

202V-250V 20A 50/60Hz
THIS UNIT WIRED FOR USE AT.. .

LE CABLAGE DE CE MATERIEL

CONVIENT POUR UNE TENSION DE..

OUTPUT

o
HAZARDOUS VOLTAGES
TENSION DANGEREUSE
TR1
(oNe
1
OO0 Input
Connections
2 Le e jonl
0 0 0
GND
9 [
CONTROL FUSES
0 0
F1 F2 o
0.50 AMP 3.0 AMP
250V 250V AC
llt :E;fchcruf BREAKER
{*13)]
QRF8

o . o b
TB4
10 1 TB3
0 0
00000000003 (75
2258158485
<Eoozzizit ~ |OO|1pc
€« <o Zz20 95 o
S30410 utput
“+ i Connections
() + 00| 2
o Q
(0] (0] -]
CAUTION: FOR CONTINUED
— s PROTECTION AGAINST FIRE
O |over voLtace HAZARD REPLACE ONLY
FAN FUSESWITH SAME TYPE AND RAT-
QO | ouTPUT( =) n n ING FUSE.
O |oc on \_/ \/ CAUTION: AFIN D'ASSURER
UNE PROTECTION CONTIN-
o |outPut(+ | F3 F4 UE CONTRE LES RISQUES
D'INCENDIE,UTILISER UN-
O |voLtaGe ApwusT  0.75 AMP (o \eMENT UN FUSIBLE DE
o 250V RECHANGE DE MEME TYPE
|~ CURRENT LIMIT ET DE MEME CALIBRE.

—48V/40A SWITCHED MODE RECTIFIER
—48VDC/40A

DC ON 5V 50MA
AC ON 5V 50MA

FOR USE IN AN OFFICE ENVIRONMENT ONLY.
RESERVE POUR EMPLOI DANS DES LOCAUX A BUREAUX,

“GROUNDING CIRCUIT CONTINUITY IS VITAL FOR SAFE:
OPERATION OF MACHINE. NEVER OPERATE MACHINE
WITH GROUNDING CONDUCTOR DISCONNECTED.” “UN
CIRCUIT DE TERRE CONTINU EST ESSENTIEL EN VUE
DU FONCTIONMENT SECURIETAIRE DE L'APPAREIL.

NE JAMAIS METTRE L'APPAREIL EN MARCH LORSQUE
LE CONDUCTEUR DE MISE A LA TERRE EST DEBRAN-
CHE.”

-l SER # r'
Input Voltaae I Straps on TB2 (See Note) TB4
F1 Terminals | Color | Gauge
Te 1 e o o—¢ 00 o—o o2
102V-129V 60 Hz
® 00 606 © 0 00 0 0 0 5 BL 18
F1 ] 7 BL 24
102V-129V 50 Hz Te s o u w0 ou ool
@ ® ¢ & 0 & ¢ 0 0 0 00 8 B L-W 24
F1 ———1 9 BR 24
12
190V-229V 50/60 Hz leoéd1 o ueo ue " w )
® & 06 0 6 0 & & 06 0 0 O
F1 "
202V-250V 50/60 Hz Teeed i Uoouo
| e 0 0o e e 00 O O e e

NOTE: TB2 is located inside the rectifier.

Fig. 4-7
QRF8 Rectifier Wiring Options
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Chart 4-5
INSTALLING THE QUT3 FAN AND INVERTER POWER UNIT
(OPTION B2)

STEP PROCEDURE

1 Attach the QUT3 unit (Fig. 4-8) to the CDR cabinet frame below the CE shef with four

screws.

2 Connect terminal 1 on the QUXG6 unit (Fig. 4-13) to terminal 3 on the TS3 connector block
(the front of the QUTS3).

3 Connect ground lead from terminal 3 on the QUXG6 unit to terminal 8 on TS3 (QUTS3).

4 If a power adarm is to be used, connect the darm lead to terminal 5 (AC-ON) on TS3 which
provides a 3 A, 30V dc ground contact closure to indicate ac power failure.

5 Plug the ac line cord for the QUDT1 cooling unit into one of the duplex receptacles on the
QUT3 unit.

Fig. 4-8
The QUT3 Fan Inverter Unit
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CONNECTION OF THE SERIAL DATA INTERFACE

STEP PROCEDURE
1 Set up QPC45 and QPC139 SDI packs which connect the SL-1 system(s) to the CDR as
follows (see also Fig. 4-9, 4-10):
SL-1SDI CDR SDI(S)
(a) Shorting plug in modem position. When the cable length to the SL-1 is less

than 50 feet, set the shorting plug in the EIA
position. For longer distances using a modem,
set the plug in the MODEM position,

(b) Speed switch settings must be set for the same speed
in both SDI packs.

(©) SDI address switch settings for port number must Sel ect appropriate device numbers (see

set to correspond to the link number in the ST.-1 “Device Number Selection” immediately
software (see 553-2yy1-220). following).
2 Device Number Selection: The CDR machine requiresthat each§SDI port be assigned a

“device number”. The device number is selected by address switches inside the SDI circuit
pack. The QPCA45 (single port) SDI requires one device number and the QPC139 (2 port)
SDI requires two consecutive device numbers.

The following rules apply in the selection of device numbers:

(1) If the CDR machine has an 8k RAM (QPC31), there is only one port and its device
number must be 0.

(2) On a 32k machine (QPA62), which can have up to a maximum of 12 SL-1 ports, the
choice of device numbersis subject to the following constraints:

(& No two device numbers may be the same. Note that the port number of the SL-1
SDI and the device number of the CDR SDI need not be the same.

(b) For a QPCA45 with device number n, where n is even, there must be no QPC139
with the device number pair (n+8,n+9). If nis odd, there must be no QPC139 set to
respond as device numbers(n+7, n+8).

(3 Inchoosing SDI device numbers in the CDR machine, it is recommended that:
(& Low device numbers be preferred over high.

(b) High baud rates be associated with the lower device numbers.

Note: The software of all SL-1 machines connected to the CDR must be modified to
establish the SDI ports and customer options. Refer to 553-2yy1-220 for this information.

Chart Continued
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Chart 4-6 Continued
CONNECTION OF THE SERIAL DATA INTERFACE

STEP PROCEDURE

3 Plug the double-ended 25-wire NE-25MQ SDI cable into the 25-pin connector(s) on the
faceplate of the SDI circuit packs: one in the CDR system, and the other into the
corresponding SDI pack of the host SL-1 system. Ensure that the baud rate is the same in
the CDR port as in the corresponding SL-1 port.

Note: For connection to a modem, use the same 25-wire cable from SL-1 SDI to modem,
and from modem to CDR SDI.

4 If a QPA62C (32k RAM) is used, set the switches as shown in Fig. 4-11. If aQPA62D, or
later vintage is used, set the switches as shown in Fig. 4-12.

Each Input/Output device has an address
(Device Number) which is set on the
selection switch on the QPC45 pack. See
Table Below.

The Operational speed of each device is

ﬂﬂ also set on the selection switch.
An Option plug is inserted in one of the
m plug positions (A), (B), (C), depending
| upon type of device connected to the
QPC45 pack as follows:
VBB & sicehes A) When QPC45 pack gonnects to a Modem
ql—Fault Azdress Switches (TTY in remote location)
LED f o B) For a standard EIA data terminal, e.g.,
n
~\ % off Datacom 300. .
(C) ' % C) For a TTY that connects directly to
= ! QPC45 pack {N Modem).
[t}
! -Enable/ =X Address Device
Disable 8 Selection Speed |Switches
Switch - : (Baud) |1 2 3
c X [Device [Switches
-tonnector Number |4 5 & 170 |e o o
0 e o | 300 o o o
H ! o1 e 1200 |o o e
2 I 0 e 2400 |o e o
\- 3 0 0 | 4800 (o ® ®
4 e @& O 0 Switch Off
5 o & o I Switch On
6 I 0 O
7 0O 0 O

Fig. 4-9
QPCA45 SDI Pack Internal Plug Positions and Address Switch Settings
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A . B.C.D. E F . G Table A Table B
".j Address Speed Switches |
Address Selection Selection Device Swieh
i i i witches
Switches o s 5 Device Switches Speed
Disable Switch®™ 77 Number [2 3 4 (Baud) P 3 4
j l;Z-nEanle isable Switc 0 01 r eI 110 NI
Tg—r.l 2-3 ®|®| O 150 ol.l.l
a3 l“—" Prog:glﬂs;;cket 15 4-5 ejo| e 300 e|o|e
Port A6 Bi6 | 6-7 @jo|oO 600 Ojo | e
Loy g coj|e| e ®|® 0
; {234 123456 N t 1 20 8 9 1200
ote B o|e| O c|®@} O
Port! || 2z 822} c22 D22 10-11 2400
2 ! 25 12-13 oOjo| e 4800 ®jo0f{O
A
222 14:15 ojojo 9600 o|lojo
Speed Switches ] )
Port 2 123456 30 = ON Note: Switch 1 Not Connected
1238 02 o = OFF
EEL-e—Speed Switches
C34q 35
.;3 Port 1
. 37
Table C
Note: 1.
These switches are not used. Program Socket Selection
Set to OFF position. Sock.et Port Connecting Device
Location I
Al3 1
A25 2 | When QPC139 Connects to a Modem (Remote TTY)
Al6 1 When QPC1 39 Connects to Standard El A RS 232 Data
A22 2 Term.
B16 1
B22 2 When QPC139 Connects directly to a TTY

Fig. 4-10

QPC139 SDI Pack Internal Plug Positions and Address Switch Settings
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{{<— Alarm LED

] |«—- Enable/Disable Switch

El

on
off Gb

on
off F18

- 10

- 15

- 20

F 20

30

35

37

Fig. 4-11

QPA62C/QPA62E/QPA62G 32k RAM Switch Settings

The switches on the QPA62C and earlier vintage
and QPAG2E/QPAB2G (32K memory) must be
set to respond as the first 32K words of data
store 0.

There are three sets of switches inside the pack
that must be set as follows:

0 Switch OFF ® Switch ON
Switch Setting
123456738
El OO0 e 000 O0O0
€3 OO0O@®@000O00O0
F18 OO0 ®0 00 00
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{{e«— Alarm LED

(] |«— Enable/Disable Switch

Fig. 4-12

QPA62F/QPA62H or QPA62D 32k RAM Switch Settings

10

15

20

20

30

35
37

PRACTICE 553-2631-210

The switches on the QPAG2F/QPAG2H
(32K memory) must be set to respond
as the first 32K words of data store 0.
There are two sets of switches inside
the pack that must be set as follows:

0 Switch OFF @ Switch ON

Switch

Setting

R

1 2 3 45 6 7 8

O0O0Ce®@O0O0O0O0
000 O0OOTU OO
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2 Leads

CE Shelf

) 0w NIV

o
*

36-Pin
Connector
To Faceplate

of QPC39

Cable Harness

-48V

Temperature
Sensing Device

to CE Shelf

QUD1 Cooling Unit

AC Input
To QUX6 (Optns Al & A2)
Or
To QUT3 Inv {Optn B2)
Or

e T T IR

“ptn B1)

jﬁd_s—z:gl

-48V To Deltec Inverter
or QUT3 unit

QUX6 Power Distribution Unit |
Alarm Power Terminal
Terminal Block Block (PTB)
o] o —48V Y
1A T A —3 0 |30 |
Low Tape N Grd
Alarms { —0 | & o 40
2B To Grd
—0 | @ ——— 0 50
BatGrd  Grd
T
e Aol Erams
Alarms 28 (—0 | 0 System Grd o (8o
To Hydro Or o |%e
Host SL—1
Rectifier Grd
—48V (Note)

Ji
"o L — Switch

ﬂ CB1
/ 35 A

10 A
Brkr

Brkr

Note: The -48V goes to the battery, if available. Otherwise connect to rectifier.

(Refer to Chart 4.7).

Fig. 4-13
CDR Cabinet Internal Wiring
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Chart 4-7
POWER AND ALARM CONNECTIONS

STEP PROCEDURE

1 Ensure that the ENB/DIS switch at the top of each circuit pack is switched to ENB.
2 Ensure that all circuit breaker switches are in the OFF position.
(@ ac and dc breakers on the rectifier,
(b) CB2 10 A breaker on the QUXG6 unit,
(© 1I/P 48 V switch on QUXS6,
(d) circuit bresker on Deltec static inverter (if present).
3 Check that all fuses have the correct rating as indicated below:
QSD4 — F1 (1.3 A) and F3 (0.75 A)
QRF6 — F1, F2 (05 A) and F3 (0.75 A)
QRF8 — F1 (05 A), F2 (30 A) and F3 (0.75 A)
QUT3 — F1 (1.3 A) and F2, F3 (05 A)

The color codes for fuses are as follows:

PART RATING (A) COLOR
NUMBER
QFF1A 13 white
QFF1B 20 orange
QFF1C 30 blue
QFF1F 0.25 violet
QFF1G 05 red
QFF1H 0.75 brown
QFF3A dummy black
4 Connect the low tape and system failure alarms leads to the alarm teminal block on the

QUX6 unit (Fig. 4-13).

Notee CDR systems can accommodate four alarm devices (two for each type). The aarm
device, if required, should be supplied by the operating company. Alarms are rated at 30

VA; 1 A max.

5 Connect CDR grounds by performing step (a) or (b) as required. Refer to Fig. 4-13 and
4-14.

(& If CDR is within 50 cable ft (15.2 m) of hogt SL-1 and if -48 V dc comes from host
SL-1 then make the following connections:

(1) CDR frame ground lug must be connected to SL-1 frame ground via an insulated
6 AWG wire.

Chart Continued
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Chart 4-7 Continued
POWER AND ALARM CONNECTIONS

STEP

PROCEDURE

(2 CDR system ground must be connected to SL-1 system ground via an insulated 6
AWG wire.

(b) If CDR is more than 50 ft (15.2 m) from host SL-1; i.e, modems are present, then:

(1) CDR system ground must be connected to street side of water meter (or
equivalent) via an insulated 6 AWG wire.

(20 CDR frame ground must be connected to CDR system ground via an insulated 6
AWG wire

Note: Electronic PBX are extremely sensitive to transient voltage or noise in the ground
system. Resistance of the ground wire must be as close to zero as possible, never exceeding
0.5 Q.

Connect power to the CDR system according to the CDR options listed below.

To connect the rectifiers (option Al and Bl) one of the front covers must be removed and the

connecting wires threaded through the snap bushing on the right side of the rectifier. For a

QSD4 rectifier the lower right cover is removed; for QRF6/8 the top cover is removed. The
connecting terminals are as follows:

QSD4 — TS5-1 (neg. termind), TS5-2 (pos. terminal)
QRF6/8 — TB3-1 (neg. terminal), TB3-2 (pos. terminal)

Option Al — CDR with rectifier and reserve battery
() Connect grounds from the QUX6 unit: terminal 5 to the positive terminal on the
battery distribution box, terminal 6 to the positive terminal on the rectifier. Refer to
553-2yy1-235 and Fig 4-13.

(2 Using 4 AWG wire, connect the negative terminal of the rectifier to the charge
terminal on the battery distribution box.

(3 Using 4 AWG wire, connect the discharge terminal on the battery distribution box to
terminal 8 on the QUXE6.

(4) Connect the sense and monitor leads as discussed in 553-2yy1-235.

(5) Replace rectifier cover.
(6) Plug the rectifier ac cord into the Hubble-type outlet.

Chart Continued
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Chart 4-7 Continued
POWER AND ALARM CONNECTIONS

STEP PROCEDURE

Option Bl — CDR with rectifier

(1) Connect the positive terminal of the rectifier to terminal 5 on the QUX6 unit (Fig
4-13).

(2) Connect the negative terminal of the rectifier to termina 8 on the QUX6.
(3) Replace the rectifier cover.
(4) Plug the rectifier ac cord into the Hubble-type outlet.

Option A2 and B2 CDR powered from host SL-1

(1) Using 4 AWG wire, connect teminal 5 on the QUXG6 unit (Fig. 4-13) to the positive
bus on the QBL6/15 unit in the SL-1 system. Refer to 553-2yy1-235.

(2) Using 4 AWG wire, connect terminal 8 on the QUX6 unit to the discharge terminal
on the QBL6/15 unit in the SL-1 system.

(3) For option B2 plug the MTU into the standard U ground ac outlet.
7 Replace the back cover on the CDR cabinet and slide the cabinet into place.

8 Adjust the footscrews so the cabinet islevel.

/ AR Y
2 O| O ~d R
° AC Power
oo
° To MTU
olo
]
o|leo
o
o|le
o
oleo
o
olol
-]
olo
Bat. Grd
—
Svetem 7" ﬂ
Ground / /
Deltec Static
Frame Grd Lug 2 Pwr Leads

Inverter
To Back of Inv

Fig. 4-14
Ground Screw Location at Base of Cabinet
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Chart 4-8

SYSTEM START-UP

STEP PROCEDURE
1 Turn on rectifier power breakers in the following order:
QSD#4 rectifier - ac breaker followed by the dc breaker
QRFG rectifier —— dc breaker followed by the ac breaker
QREFS8 rectifier — ac breaker (no dc breaker provided)

2 Turn on the CB2 and I/P breakers on the TCB (QUX6 unit).

3 Turn on the breaker on the Deltec static inverter.

4 At left rear of MTU check that the input power voltage is set to 115 or 230 V ac as required.
Open the dustcover door on the MTU (see Fig. 4-2). Locate the power switch in lower
left-hand corner and switch it to ‘ON’. The SYSTEM FAIL aam may operate at this
point, but goes go off once the MTU is recording properly.

6 Mount tapes. (Refer to 553-2631-310 CDR System Operation, for method.)

Chart 4-9

ACTIVATING MULTI-PORT CDR

STEP

ACTION

VERIFICATION

After power-up and when al the SDI packs
have been set up for CDR recording, the
connected ports should be automatically
enabled for CDR recording from the
respective SL-1 machines.

If a CDR port is being added to an existing
CDR multiport configuration, then load
overlay 42 from an existing SL-1 and issue an
‘enl sl m" command where m is the device
number switch setting on the CDR SDI pack
to the added.

If a QPC139 dual SDI has one unused port
that is to be added into the CDR, then use
overlay 42 to check status on the ports. Then
disable the used unit on the QPC139 by
issuing the ‘dis sll m’" command. Set the
switch settings for the new unit and then
enable both SL-1 ports.

Notee CDR records from the SL-1
originally connected to QPC139 are lost
during this procedure.

Load overlay 42 from one of the connected
SL-1 machines and issue the ‘port n' and ‘stat
dl al’ commands (refer to 553-2001-505).
This operation prints a summary of the CDR
port configuration. Then issue the ‘echo n m’
commands to test the CDR links for
transmission.

Same as above.

‘Same as above.
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APPENDIX 1 TO 553-2631-210

1. GENERAL

1.01 This gppendix describes the methods used to ingal CDR systems
that conform with FCC reguldions concerning eectromagnetic
interference @MI).

1.02 Ingallation procedures for equipment not covered in this appendix
ae given in 553-2631-210.

1.03 Inddlation requirements ae given in 553-2yy1-200 and in
Appendix 1 to 553-2yy1-200.
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APPENDIX 1 TO 553-2631-210

2. INSTALLATION PROCEDURES

Cabinet Door

Bulkhead Assemblies

2.01 Opening Door. The cabinet door is opened by inserting a key in
the locking mechanism located on the I‘I%ht gde of the door and turning
the key counter-clockwise. The door is then swung open by pulling the
right sde of the door outward.

Note: A key is shipped with the cabinet and is located in a bag
secured to the top outside right hand corner of the cabinet. The
key is the equivadent to a 5/32 in Allen wrench.

2.02 Removing Door Panels. Once the door is unlocked, swing the
door pand open, and lift upward to unhook from its hinges.

2.03 Installing Door Panel. Line hinge on door pand with hook-on
hinge on outer left side edge of front of cabinet and lower panel into
position.

2.04 Closing Door. Insert key in locking mechanism and gently push
door againg cabinet and turn key clockwise until the locking
mechanism  engages.

2.05 Bulkhead assemblies permit wiring to be run between cabinets
installed side-by-side or back-to-back. These assemblies are installed
once the cabinets are unpacked and are being placed in their fina
location. See Chart 2-1 for bulkhead assembly ingtalation procedures
and Chart 2-2 for remova procedures.
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APPENDIX 1 TO 553-2631-210

Chart 2-1

BULKHEAD ASSEMBLY INSTALLATION PROCEDURES

It may be necessary to temporarily remove some equipment from the cabinet to facilitate the
ingdlation of bulkhead assemblies.
Bulkhead assemblies should be ingtalled in cabinets placed back-to-back first.

STEP PROCEDURE

10
11
12
13

Unlock and remove doors from cabinets.
Remove door panels by opening doors and lifting upward until unhooked from hinges.
Remove screws securing covers on cable access holes requiring bulkhead assemblies.
Place cabinets back-to-back or side-by-side.

Note: Ingtall cabinets back-to-back first.
Align cable access holes between cabinets.

Note: It may be neccessary to adjust the feet on the cabinets to align the access
holes. Unscrewing the feet raises the cabinet and screwing the feet lowers the cabinet.

Dismantle bulkhead assemblies.
Place one washer plate on each pipe coupler. (See Fig. 2-1.)

Insert pipe coupler in cable access hole in first cabinet ensuring that it protrudes through
the hole into second cabinet.

Place a washer plate on end protruding into second cabinet. (See Fig. 2-1.)
Place lock nut (Fig. 2-1) on pipe coupler in second cabinet. Do not tighten nut.
Repeat Steps 8§ through 10 for remaining bulkhead assemblies.

Tighten al lock nuts securdly.

Place protective bushing (Fig. 2-1) on each pipe coupler.
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Chart 2-2

APPENDIX 1 TO 553-2631-210

BULKHEAD ASSEMBLY REMOVAL PROCEDURES

Bulkhead assemblies. should not be removed unless the cabinet is being moved or removed. All wiring
between affected cabinets should be removed from bulkhead assemblies before proceeding.

It m
assemblv

be necglmy to temporarily remove some equipment from the cabinet to facilitate bulkhead
removal.

STEP PROCEDURE

|

Unlock cabinet doors by inserting key in door locking mechanism and turning key
counter-clockwise.

Note: The key is the equivaent, to a 5/32 in Allen wrench.
Remove door pands by opening doors and lifting upward until unhooked from hinges.
Remove protective bushing from bulkhead assembly being removed. (See Fig. 2-1.)
Loosen and remove lock nut from pipe coupler. (See Fig. 2-1.)
Remove first washer plate from pipe coupler. (See Fig. 2-1.)
Grasp pipe coupler from adjacent cabinet and pull coupler out of cable access hole.
Separate cabinets and install metal cover plates over cable access hole.

Note: All bulkhead assemblies between two cabinets must be removed before cabinets

can be separated. System should not be operated without bulkhead assemblies unless
the cable access holes are covered with cover plates.

Serial Data interface 2.06 Serid Daa Interface packs are indtdled as described in

Pack

553-2631-210 with the addition of a filter connector in the 1/O pand
and a flat interface cable. (See Chart 2-3 for installation procedures.)
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Fig. 2l
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Chart 2-3

APPENDIX 1 TO 553-2631-210

QPC45 AND QPC139 SDI PACK WIRING

Refer to Fig. 2-2.

STEP PROCEDURE

Install circuit pack in assigned dot as described in 553-2631-210.

Remove the two screws securing the cover plate over a filter connector opening on top of
cabinet and remove cover.

Caution: Do not drop screws or cover plates into cabinet as equipment may
be damaged.

Insert the filter connector into opening from inside cabinet.

4 Hold filter connector and secure with two screws inserted from the top of the cabinet.

b Connect QCADA42 interface cable to assigned filter connector on underside of cabinet top

pand. Secure connector with bale locks.

6 Connect other end of interface cable to the SDI pack and secure with connector screws.
Note: Interface cables should be run flat (not twisted) in the cabinet to avoid
congestion.

7 Secure interface cable to cabinet frame with plagtic cable ties.

8 Complete installation as described in 553-2631-210.

Ground Wire, Power 207 Information on Sze of wiring and conduit required is given in

Wire and Conduit Size 553-2yy1-200 and in 553-2yy1-235.

Power 2.08 All -48 V wiring must be run in conduit bonded to the cabinet
and to the equipment a the far end. The wiring enters the cabinet
through the conduit designated PWR on the cabinet top panel. Power
connections are as described in 553-2631-210.

Grounding 2.09 System Equipped with Rectifier. Chart 2-4 gives grounding

procedures for CDR cabinets equipped with rectifiers.

2.10 System Not Equipped with a Rectifier. Chat 2-5 gives
grounding procedures for CDR cabinets not equipped with rectifiers.
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Cabinet Top Panel (/0O Panel)
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Fig. 2-2
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APPENDIX 1 TO 553-2631-210

Chart 2-4
GROUNDING CDR CABINET EQUIPPED WITH A RECTIFIER

STEP PROCEDURE

1 Ingtal a ground wire in the cabinet conduit designated GND on the cabinet top pand.

2 Connect the wire to the lug on the cabinet upright near the exit of the conduit a the
bottom of the cabinet.

Note: No more than 2 in (50 mm) of wire should be exposed between the conduit
exit and the termind lug.

3 Connect the other end of the wire to:

 the isolated ground bus in the switchroom service panel on systems not equipped with
reserve batteries (see Fig. 2-3)

. Ehe postive bus of the bettery distribution box on systems equipped with reserve
atteries

Note: This wire is not required to run in conduit. If conduit is used, it must be
bonded to the cabinet and to the battery distribution box.

4 Ensure that al ground connections are secure. The persond hazard ground is provided
through the green wire safety ground from the switchroom service pane to the rectifier ac
power connection. Ensure that this wire is properly connected.
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Main Power Switch

%
]

Electrical Metallic Conduit

:

% lisolated

Receptacle
for Rectifier
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1. Fuse at 20 or 30A depending on system requirements.

2. If required, install an alternate earthing electrode at least 6 ft. (1.8m) from the building entrance earth
reference Connection tobuildinaentrance earth reference must be cadwelded or secured with two
ALCu rated clamps.

. Connections to dirty ground bus include grounds to Main Distributing Frames, cable sheaths and
protector blocks.

w

Fig. 2-3
Typical Service Panel Arrangement
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Chart 2-5

APPENDIX 1 TO 553-2631-210

GROUNDING CDR CABINET NOT EQUIPPED WITH RECTIFIER

STEP PROCEDURE

Install a ground wire in the cabinet conduit designated GND on the cabinet top panel.

2 Connect the wire 1o the tug on the cahinel upright near the exit of the conduil al the
bottom of Lhe cabinct.
Note: No more than 2 in (50 mm) of wire should be exposed between the conduit
¢xit and the terminal lug.
3 Connect the other end of the wire 1o the SL-I ground window.
Note: This wire is nol required 1o run in conduit. If conduil 1s used, il must be
isokiled from the cabinetl and from the ground window.
3 Install i second ground wire from a terminal lug on the cabmet upright, through the
cabine! conduit, 10 i lerminal fug on the QCAIL3 cabinel upright.
Note: This wire is nol required 10 run 1 conduil. If conduil iy used il must be
isolited from both cit binets.
5 Ensure all ground connections gre secure.
Alarm and Trip Leads 2.11 Alarm and trip leads are connected as described 1 553-2631-210.

These leads may be run e the same conduil ay the ~48 V leads provided
that 2 conductor 10 AWG stranded shiclded type wire 1s used. The

shicld mustbe connected | o the cabmet frame within 20 n (S0 mm) ot
the exit of the DC PWR conduil i the bottom of the cabinet.
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PRACTICE 553-2631-211

1. GENERAL

1.01 This practice describes the installation procedures for the Mini CDR
feature used in SL-1 M systems.

102 The Mini CDR feature requires that a second tape unit (QUW9) be
installed in the tape shelf (QSD33) of the main SL-1 M cabinet (QCA37).
The two tape units are completely separate and each unit is connected to a
tape unit interface pack located in the Common Equipment (CE) shelf.
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PRACTICE 553-2631-211

2. INSTALLATION

Chart 2-I

201 Chart 2-1 outlines the procedures for installing the Mini CDR tape
unit and tape unit interface pack.

MINI CDR TAPE UNIT INSTALLATION PROCEDURES

STEP

PROCEDURE

10

11

13

14

15

Unpack the Mini CDR tape unit (QUW?9) and the tape unit interface circuit pack (QPC33)
as described in 553-2001-205.

Set the enable/disable switch on the QPC84 pack in the QSD23 power control shelf to DIS.
Remove the fuse for ‘tape unit 1' from the back of the Power Control shelf (QSD23).
Set the switch on the front of the tape unit to the ‘OFF position.

Feed the CDR tape unit power cable (P1B) through the side of the tape shelf. This cable
runs from the QUX14 power harness.

Hold the tape unit up to the tape shelf and plug the power cable (P1B) into the connector at
the back of the tape unit.

Slide the tape unit into the tape shelf beside the system tape unit. Use the plastic guidesto
ensure proper positioning of the tape unit (Fig. 2-1).

Fasten the tape unit to the shelf by inserting screws into the four front corners of the tape
unit.

Remove the shipping screw from the front of the tape unit (refer to 553-2001-205).
Remove the lower faceplate on the tape unit and slide out the QPC334B circuit pack (first
pack on the right hand side). L ocate the programming plug on the pack. Ensure that this
plug connects pin numbers 1 and 2. (Pins 2 and 3 are connected on system tape units.)

Replace the QPC334B circuit pack and the faceplate cover.

Set the enable/disable switch on the faceplate of the tape unit interface pack (QPC33) to
disable.

Set the address switches on the QPC33 to tape unit 1 (Fig. 2-2).

Insert and lock the QPC33 into slot position 4 in the front of the CE shelf. Refer to
553-2051-210 for circuit pack installation procedures.

Note: The CE shelf must be equipped with a second power converter circuit pack
(QPC190 or QPC355) located in slot position 1 in the front of the CE shelf.

Connect the 5 ft (1.5 m) QCB6 tape unit connector cable from the faceplate of the QPC33
pack to the front of the tape unit.

Chart  continued
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PRACTICE 553-2631-211

Chart 2-I Continued
MINI CDR TAPE UNIT INSTALLATION PROCEDURES

STEP ACTION

16 Replace the tape unit fuse in the rear of the power control shelf.

17 Set the switch on the QPC84 pack in the QSD23 power control shelf to ENB.

18 Set the switch on the front of the tape unit to the *ON’ position.

19 Label ea'\ch tape unit' to ensure that the correct tape cartridge is always inserted in the
appropriate tape unit.

Caution: Do not insert the system tape cartridge in the CDR tape unit.

20 Set the enabl e/disable switch on the QPC33 faceplate to enable.

21 Insert the CDR tape cartridge in the CDR tape unit.

22 Load overlay 17 (Configuration Record) and respond ‘ new tape 1’ to the prompt ‘ADAN’
(refer to 553-2yy1-220, -221).

23 Assign the CDR options as described in 553-2yy1-220.

24 Load overlay 37 (I0OD), to enable the CDR tape unit (refer to 553-2001-505).

25 The operation of the Mini CDR tape unit may be tested using the 10D overlay (refer to
553-2001-505). 1/O fault clearing procedures are outlined in 553-2001-545.

26 Refer to 553-2631-311 for the Mini CDR operating procedures.
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QPC33 — Switch Location and Settings
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1. GENERAL

PRACTICE 553-2631-310

Pretest ‘Requirements

1.01  This practice describes the methods of operation for the Single/Mul-
ti-Port CDR storage systems. The operations described should be performed
as tests on completion of the installation described in 553-2631-210. These
tests ensure that the installation meets the applicable operating requirements
before being handed over to the customer.

102 Satisfactory completion of the operation tests confirms that:

(@) The apparatus has been properly installed in accordance with the
applicable instructions (refer to 553-2631-210).

(b) All apparatus installed and subjected to testing is functioning correctly.

1.03 If any operation cannot be completed as described.

(@) Verify that the operation applies to the installation, and that the
feature being tested isincluded in the installation.

(b) Ensure that the apparatus, which provide the feature or facility under
tests, are correctly installed (see 553-2631-210).

(0 Refer to 553-2631-510 for information concerning fault-finding and
repair.

1.04 Before proceeding with operation tests, ensure that the CDR cabinet
installation and connections have been made as described in 553-2631-210.
Open the inner door of the Magnetic Tape Unit (MTU), check the fuses

and red toggle switches on the circuit board on the back of the door; al three

toggles must be in the DOWN postition. Then, proceed with the operation
tests as described in Part 4.
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2. SYSTEM MONITORING AND CONTROL

PRACTICE 553-2631-310

201 The CDR system is equipped with a number of buttons and lights

which offer

limited manual control and visual assessment of the CDR

operation. These indicators and controls are outlined in Tables 2-A to 2-D.

Table 2-A
OPERATION CONTROLS AND INDICATORS ON MTU
LABEL PURPOSE FUNCTION
RESET Reset button Clears any command which is in progress and
permits manual commands from other MTU
buttons.
Reset light Lights up whenever RESET button is pressed.
REWIND Rewind button Rewinds tape back to LOAD POINT.
Rewind light Lights up while tape is being rewound; goes out
once the LOAD POINT has been reached.
ON-LINE On-Line button Puts tape ON-LINE, if tape has been loaded.
On-Line light Lights up once tape is on-line, and remains lit
while tape is on-line.
LOAD Load button Tensions tape and moves it forward until LOAD
POINT (reflective marker) has been detected.
Load light Lights up once the LOAD POINT has been

WRITE ENABLE

POWER

Write enable light

Power switch

reached. Goes out when LOAD or RESTORE
button is pressed on the QPC39.

Lights up when a tape reel has been put onto the
top spool of MTU and the write enable ring
attached to the tape reel.

Powers MTU.
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PRACTICE 553-2631-310

Table 2-B
OPERATION CONTROLS AND INDICATORS ON CE SHELF
LABEL PURPOSE/LOCATION FUNCTION
ENB/DIS LED on 6 dircuit packs. SDI, Lights up whenever the corresponding circuit
MISC, ALU, MEM, CDR packs have been disabled.
TAPE, CDR TIMING.

ENB/DIS Enable/disable switch on all Switch enables or disables corresponding circuit

circuit packs. pack.

NORM/MAIN Switch on SEQ pack. Used in conjunction with maintenance programs
to debug the system. Unless specified, this switch
should always be in NORM position.

— Digit display on MISC pack. Displays fault information in 2-digit hex code.
Code can be interpreted by referring to Table 4-A
in  553-2631-510.

MAN INT Manua interrupt. Clears maintenance display.

LOAD Button on CDR timing pack. Initializes tape and commences storing data. Tape
should be a LOAD POINT and the MTU
on-line before activating LOAD switch.

Caution: Pressing the LOAD button causes
any data already on tape to be lost.

RESTORE Button on CDR timing pack. @ Commands the CDR to locate end-of-data and to
resume writing of call data New call data is
written following any data that is aready on tape.
Hence, the old data is not lost.

UNLOAD Button on CDR timing pack. Outputs any accumulated data onto tape and
rewinds tape off button reel. Pressing UNLOAD
twice quickly in a multiport CDR will cause
accumulated data to remain in the CDR Machine
rather than being writtc. onto tape.

ACK LED on CDR timing pack. Lights up whenever a function initiated by
pressing one of the three faceplate buttons, is in
progress. Light goes out once function has been
completed.

12/+5V GRD Four test points on 5/12-V Test points are used to determine whether correct

CONV pack. voltages are being passed through the converter.

RESET Reset button on 5/12-V Resets power into CE shelf.

CONV pack.




Table 2-C
OPERATION CONTROLS AND INDICATORS ON
DELTEC INVERTER, QUT3 AND QUXG UNITS

PRACTICE 553-2631-310

LABEL PURPOSE/LOCATION FUNCTION
Breaker on Deltec inverter. Provides input protection for the Deltec inverter.
— LED on QUT3 inverter. Indicates ac power failure.
10A CB2 10-A breaker on QUX6  Protects common equipment shelf.
unit.
-48 v -48 V breaker on the QUX6 Provides output protction, -48 V dc to the QUX6
I/P unit. unit.
Table 2-D

OPERATION CONTROLS AND
ON SYSTEM RECTIFIERS

INDICATORS

LABEL PURPOSE/LOCATION

FUNCTION

AC BREAKER Breaker

DC BREAKER Breaker

DC ON LED

OUTPUT Test points
VOLTAGE Adjustment Screws
AD JUST

CURRENT LIMIT
OVER VOLTAGE
ANTI HUNT

(QsDb4)

Provides input protection.

Provides output protection (not on QRF8).
Lights up when rectifier is outputting dc power.
Serve as test points for dc output voltage.

Adjust the voltage/current output, set by the
manufacturer.

Page 2-3






PRACTICE 553-2631-310

3.  OPERATING PROCEDURES

3.01 This part provides the procedures for operating the CDR system.

3.02 Note that the system fail alarm indicates that the CDR data is not
being recorded onto tape. The alarm, therefore, might be already activated,
but stops once the MTU tape system is recording properly.

3.03 When the multiport CDR tape drive sits idle for 30 minutes, the
software causes a quick backspace followed by aforward space over the most
recently written block. This is to counteract slippage that is characteristic of
the HP tape drive. Note that this operation is performed only after a write
operation. It is NOT peformed after a RESTORE or LOAD.

Chart 3-I
MOUNTING AN EMPTY TAPE REEL

An empty reel should already be on the bottom spool. If not, put an empty reel onto that spool in the
manner shown below.

STEP PROCEDURE

! Open MTU dust cover door. Use handle and pull door towards you.
2 Pull spool latch towards you. It should snap open.

3 Place reel onto spool. Press the reel gently against face of MTU cupboard.

4 Snap spool latch shut.
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Chart 3-2

MOUNTING A NEW TAPE REEL

A new reel of tape can be an new unwritten tape, or tape that has been processed and has old data which
can be overwritten. Go to Chart 3-5 to remount a tape reel that has data to be preserved.

Note: Keep the tape as clean as possible.

STEP ACTION VERIFICATION

| Clean tape heads (see 553-2631-510).

2 Check to see whether tape reel is write Write enable status is indicated by a plastic

enabled. ring in the reel.
3 Mount tape reel as described in Chart 3-1. If tape has the plastic ring, the WRITE
ENABLE light located on the panel to the left
of the tapes lights up the moment the tape is
mounted. This light must be on before the
CDR system can begin to record information
onto tape.
4 Thread tape through various spindles in the
manner shown by the diagram etched into the
metal beside those spindles (see Fig. 4-1 of
553-2631-210).

5 Wind tape around empty reel several times.

To activate a new tape reel go to Chart 3-3; to
activate a remounted tape reel (i.e, preserve
the data on the tape) go to Chart 3-5.
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TAPE UNIT ACTIVATION (New Red)

PRACTICE 553-2631-310

STEP

ACTION

VERIHCATION

Mount tape and tape reels as shown in Chart
3-2.

Press LOAD button (on MTU) located on
panel to left of tapes.

Press ON-LINE button located just above
LOAD button.

If there is a select strip in the lower left-hand
corner of the MTU, make sure that the button
beside the O light is depressed.

Press LOAD BUTTON (dight touch is
sufficient) on CDR timing circuit pack. This
initiates the tape.

When the ACK light goes off, the CDR is
recording information from the host SL-1
System.

Test tape unit (see Chart 3-4).

Tape starts to move. When LOAD POINT is
reached, the LOAD light comes on, and tape
stops moving.

ON-LINE light comes on and stays on as long
asthetapeisin use.

ACK light below button on QPC39 pack
comeson. Tapemoves afew inchesasit is
initialized.

System fail darm, if on, also goes off.
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Chart 3-4

TAPE UNIT TESTING (New Reel)

STEP ACTION VERIFICATION
1 Load overlay 42 into ahost SL-1 machinevia ~ CDMOOO
host TTY.
2 Put program in maintenance mode (see
553-2001-505).
3 Enter the command TEST at host TTY. When test is finished, TTY outputs
CDMO0O35 N X X X X
where:
N is the link number. Test fails if X fields are
not equal to 0. (Refer to 553-2631-510 for
fault clearing procedures)
4 Retry TEST command until test passes

consistently.

Press RESET, REWIND, ON-LINE
buttons on MTU to get to load point, and
press RESTORE on QPC39 to initidlize tape
to start recording data.
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REMOUNTING A TAPE

PRACTICE 553-2631-310

Note: This procedure is required to mount a partially written tape so that the stored data is not lost.

STEP ACTION VERIFICATION

1 Mount tape and tape reels as shown in Chart
3-2.

2 Press LOAD button (on MTU) located on Tape starts to move. When LOAD POINT is
panel to left to tapes. reached, the LOAD light comes on, and tape

stops moving.

3 Press ON-LINE button located above LOAD  ON-LINE light comes on and stays on as long
button. asthetapeisin use.

4 If there is a select strip in the lower left-hand

corner of the MTU, make sure that the button
beside the 0 light is depressed.

Press RESTORE button (dlight touch is
sufficient) on CDR timing circuit pack
(QPC39). This initiates the tape.

When the ACK light goes off, the CDR
system is ready to receive CDR information
from the host SL-1 system.

ACK light located below button on QPC39
pack comes on. Tapeisread (moves) until last
data entry is found. Then tape stops.

System fail darm, if on, goes off.

Page 3-5



PRACTICE 553-2631-310

Chart 3-6

REMOVING A TAPE FROM THE MTU

When the tapeisfull, it should be removed and replaced with a new tape. Tape heads should be cleaned at
thistime. To remove atape, follow the procedure outlined below.

STEP ACTION VERIFICATION
! Press UNLOAD button on the CDR timing ACK light comes on. When ACK light goes
pack (QPC39). out, tape should have been rewound off end of
bottom redl.
2 Turn top reel several times counterclockwise.
3 Pull spool latch towards you. Spool latch snaps open.
4 Remove top reel with tape.

Snap latch shut.
Clean tape heads (see 553-2631-510).

If tape is not full and was removed for
maintenance reasons and is to be remounted to
collect more data, refer to Chart 3-5.
Otherwise, refer to Chart 3-3.
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BRINGING UP A CDR CONTROLLER AFTER A POWER FAIL

If a fault, power interruption, or tape operation causes the MTU to go off-line, it does not go on-line
automatically, so a manual tape restoral is required. If the tape aone is affected during this interval, the
CDR data is stored within the controller until all buffers are filled, whereupon subsequent records are lost.
This storage capacity is approximately 600 cal records in a 8k CDR maching; 2500 in a 32k machine.

STEP ACTION

VERIFICATION

1 Press LOAD button on MTU.

2 Quickly hit RESET button on MTU.

3 Press ON-LINE button on MTU.

4 Press RESTORE button on QPC39 circuit
pack.

This tensions tape and starts it moving
forward, looking for the LOAD POINT.

This stops tape motion. Tape motion must be
stopped because with no LOAD POINT, the
tape could eventually run off the redl.

ON-LINE light lights up. Tape is now
on-line.

Tape moves backwards approximately 40
blocks (60 inches) and then reads forward
until the last block has been found. ACK light
which lit up when RESTORE button was
pressed, goes out once the last block has been
found. Tape motion ceases, and tape is ready
for further data.

Note: The multiport CDR “powers up’
with all properly-responding ports enabled.
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PRACTICE 553-2631-311

1. GENERAL

1.01 This practice describes the operation of the Mini Call Detail
Recording (CDR) feature in SL-1 M systems. Refer to 553-2631-100 for a
description of the SL-1 CDR feature.
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2. OPERATION

PRACTICE 553-2631-311

CDR POLLING

CALL RECORDING DUR-
ING POLLING

201 The operation of the Mini CDR feature is controlled using the Mini
CDR overlay. This overlay alows the user to input commands to the system
to perform the following functions:

° To initiate the writing of call records on magnetic tape.

@ To output the call records stored on tape to a teletypewriter
(TTY).

To install and remove CDR tape cartridges.

To determine the amount of storage space left on the tape.

2.02 Polling the CDR tape is accomplished by loading the Mini CDR
overlay on a TTY and entering the DCRA command (Chart 2-4). When

this instruction is entered, the SL-1 M system performs the following
operations.

(1) If the CDR buffer contains any call records, and the tape is positioned
immediately following the last written block of data, the system writes
the buffer contents to tape, followed by an end of file record.

(2) Rewindsthe tape to the load point (beginning of the tape).
(3) Readseach tape block in turn and transfers it to the system buffer.

(4 When atape block is stored in the system buffer, the system translates
the call records from the compact binary format to ASCII format and
transmits the records to the active TTY.

(5) Transfers the next tape block to the system buffer.

2.03 This procedure continues until the last tape block has been read or
one of the following conditions is encountered:

L More than two wrong tape block types were read.
More than two tape block numbers were missing during a read.

A nonrecoverable tape error has occurred.

2.04 If the polling stops due to one of the above errors, a system message

(IODXXX or MCRXXX) is generated. Refer to Table 2-B to determine
the cause of the error.

2.05 During the time the polling is in progress, the CDR output to the
CDR TTY carry on as normal. The call records scheduled to go to the Mini
CDR tape unit are stored in the CDR buffer until the buffer is full. When
the buffer is full, the call records are held in the CDR queue. Should call
processing run out of call registers’it uses registers from the CDR queue and
these call records are lost. It is recommended that polling be done during low
traffic periods (refer to 553-2631-111).
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Table 2-A

MINI CDR COMMANDS

(OVERLAY 89)

COMMAND

DESCRIPTION

DCRA

SPCR

TPCD

LPCD

EFCD

UNLD

T3]

e sk kokOd

Request CDR ASCIlI dump. This dumps CDR tape records in ASCIlI format starting at
record 1 and ending at the last tape record successfully written (inclusive). Only ASCII
dump is available, i.e,, no binary dump can be performed.

Spool CDR tape. This command spools the CDR tape to the early warning point and then
back to the load point. This command is used to retension the tape. It aso alows the system
to compute the tape length and determine how full the tape is (see TPCD command). This
command is only alowed when the Mini CDR tape is not in a writable position (e.g., after
a system reload, UNLD or DCRA commands).

How full is the CDR tape? The response is a percentage of the total CDR tape capacity.
This tape capacity calculation uses the 3600 inch tape unless the SPCR command is issued
while installing the tape or the first track of the tape is full.

Restart CDR writing from the load point (beginning of tape).

Restart CDR writing from End of File (EOF) (the last successfully written tape record).
Prepare the tape for unloading. Before the tape is physically removed from the drive, the
CDR buffer and EOF mark are written on the tape. The crafts person should remove the
tape only after the system issues the specia message “OK” indicating that the tape is ready
to be unloaded.

End the current command without aborting the overlay. The system prompts for a new
command once the current command is aborted.

Abort the overlay.
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Chart 2-|
LOADING THE MINI CDR OVERLAY

STEP ACTION

| Login to any TTY (loca or remote). Password level 1, level 2 or the ‘Mini CDR only’
password allows access to the Mini CDR overlay.

2 Load overlay 89 by entering ‘LD 89'.

3 After successfully loading the overlay, the system issues the prompt requesting a command
input (Table 2-A).

Chart 2-2
INSERTING A NEW CDR TAPE

STEP ACTION

| Load Mini CDR overlay (Chart 2-1).

2 If there is an old tape in the tape drive, remove the tape by using the proper tape removal
procedure in Chart 2-3.

3 Insert the new tape.

4 Issue the spool command (SPCR) to retension the tape and to enable the system to compute

the tape length.

5 Issue the command to start CDR writing at the load point (LPCD). This causes the tape to
rewind to the load point where normal CDR writing begins.

Chart 2-3
REMOVING A CDR TAPE

STEP ACTION

1 Load the Mini CDR overlay (Chart 2-1).

2 Enter the unload command (UNLD). This causes the contents (if any) of the CDR buffer to
be written on tape followed by an End of File (EOF) record. The tape then rewinds to the
load point.

3 Wait for the completion message (‘OK’) onthe TTY.

4 Remove the tape cartridge from the tape unit.

5 A new tape may now be inserted (Chart 2-2).
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Chart 2-4
POLLING THE CDR TAPE
STEP  ACTION

1 Load the Mini CDR overlay (Chart 2-I).

2 Enter the CDR ASCII dump command (DCRA). This causes the system to output the cal
records to the active TTY in ASCIlI format. Refer to text for the steps involved in this
operation. The polling activity may be aborted at any time by entering “*’.

3 Wait for the ‘DONE message indicating that the polling is complete.

Note: If an error condition occurs a system message (IODXXX or MCRXXX) is
generated and polling activity is aborted. Refer to Table 2-B to determine the cause of the
eror. See also ‘Additional Aspects for CDR Polling’ below.

4 Restart normal CDR writing by entering the LPCD command. The user may install a new
tape cartridge first (Chart 2-2). If CDR is not explicitly restarted after polling, the CDR
recording will begin from where it left off previoudy (i.e., EOF) when the overlay is aborted.

5 To exit from the Mini CDR overlay, enter ‘*¥%%

Note: There is also an automatic exit mode. The overlay is automatically aborted by the
system 20 min after the conclusion of the last command.

Additional aspects in CDR polling:

Abort Remote Dump. Any other TTY in the system is able to abort the on-going polling
activity by logging in. There will not be an indication to the aborting TTY that CDR polling
is in progress other than normal “OVL1 11 TTY X” message.

Removal of CDR Tape During CDR Polling. The remova of the CDR tape during CDR
polling will cause the abortion of the on-going CDR polling activity. A special message
I0D254 indicating “TAPE EJECT” will be sent to the accessor.

System Initialization During CDR Polling. System initialization during CDR polling will
cause the termination of CDR polling without warning or any special message to the
accessor. The accessor will have to reinitiate the polling activity after the system recovery.

Remote Access Request Without CDR Tape Mounted. If the CDR polling is requested
without a CDR tape mounted, a specid message 10D254 indicating “TAPE EJECT” will
be sent to the accessor.

Loss of CDR Polling Accessor. If the accessor is disconnected during dump in the ASCII
format, the SL-1 can not detect the disconnect and the polling activity will continue to
completion unless aborted through the reestablished link. After the link is reestablished the
accessor must abort the ongoing polling, if any, with a “*’, before entering another command.
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2.06 The system messages shown in Table 2-B are generated by either the
resident software or the Mini CDR overlay.

Table 2-B
SYSTEM MESSAGES
CODE DESCRIPTION
OK CDR tape can be unloaded.
DONE Command successfully done.
MCROOO SYS ID code.
MCRO001 Invalid command.
MCR002 Invalid command argument.
MCRO003 Mini CDR overlay load illegaly requested by system.
MCRO004 Mini CDR not in configuration, or feature not enabled.
MCRO005 Tape cannot be positioned to EOF due to sysload.
MCRO006 CDR records missing from tape. Bad records will be skipped.
MCRO007 Invalid tape record type found during polling.
MCRO008 Spool command not allowed as tape is in writable position.
MCRO009 Tape percent unknown due to sysload.
MCRO10 During CDR polling more than 2 contiguous bad records (non-CDR records)
found, or tape records missing. Polling is aborted.
IOD050 1 CDR tape not ready.
IOD051 1 Timeout or early warning encountered while reading CDR tape.
IOD100 1 N Head fault or bad record on track N.
IOD1011 N Requested data record not found on track N.
10D110 1 Requested data record not found on either track.
I0D200 1 Tape disabled detected during read/write attempt. Current activity suspended.
I0D201 1 Tape not equipped detected during read/write effort. Current activity suspended.
I0D203 1 Tape not ready detected during read/write effort. Current activity suspended.
I0D204 1 Tape write protected detected during write effort. Write effort suspended.
I0D205 1 Early warning detected during write effort. Write effort suspended if track 3.
I0OD206 1 Read error detected during write effort. Hardware fault suspected; write effort

suspended.
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Table 2-B Continued
SYSTEM MESSAGES

CODE DESCRIPTION
10D207 1 Write error detected during write effort. Write effort suspended after retries fail.
10D208 1 Record not found error detected during read effort. Read effort suspended.
10D209 1 Timeout detected during read/write effort. Current activity suspended.
10D210 1 Tapeis put in tape full state. Write effort suspended.
1I0D211 1 CDR tape has been locked for too long. Write effort suspended.
10D212 1 Mini CDR tape is now 75% full.
10D250 1 Tape response idle while erasing. Hardware fault suspected.
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1. GENERAL

1.01 This practice describes how to maintain the Single/Multi-Port CDR
systems. This consists of both preventive and corrective maintenance.

(a) Preventive maintenance requires:
L replacement of the filter pad on the Deltec static inverter
I clearing and replacement of certain parts of the Magnetic Tape
Unit (MTU) at regular intervals
L4 degaussing of tape heads.

(b) Corrective maintenance is necessary when the system fails to function
within design capabilities and limits. Faults and deterioration can be
traced to apparatus (circuit packs, shelves, etc.), which is then replaced
and sent for repair.

Page |-
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2. PREVENTIVE MAINTENANCE

Deltec Static Inverter 2.01 The fan filter inside the inverter (Fig. 2-1) should be cleaned
periodically, depending on the environment. To gain access to the filter, use
a screwdriver to remove the filter cover. Then, clean the filter with a soft
brush in a room other than the one occupied by the SL-1 and CDR
equipment. Replace the filter by fitting it into the recessed cover and
pressing the cover back over the inverter unit.

Magnetic Tape Unit 202 To maintain the MTU, a mandatory maintenance program? periodic
(HP7970E) cleaning and regular degaussing of the tape heads are required.

2.03 Maintenance Program. To ensure reliable operation of the MTU
at its optimum potential, a scheduled preventive maintenance program is
MANDATORY. The customer must arrange a detailed periodic mainte-
nance (see tape drive manual) with the tape drive manufacturer on a call or
contract basis.

2.04 Cleaning. The MTU requires cleaning in the following areas:
head and associated guides, roller guides, tape cleaner, and capstan. To
clean the head and head guides, use a lint-free cloth or cotton swab
moistened in isopropyl alcohol or Du Pont Freon IF or equivalent. <
Wipe the head carefully by rubbing gently in the direction of tape travel <
to remove all accumulated oxide and dirt.

2.05 It is recommended that the tape head and capstan be cleaned every
four to six weeks and whenever a new tape is mounted. -

2.06 Degausing Procedure. The MTU tape head must be degaussed
regularly to minimize residual magnetism. This should be done approxi-
mately every 3 months using the degaussing tool (Part No. C0O052473).

(1) Remove magnetic tape from the MTU.
(2 Remove ac power from the MTU.

(3) Hold back the cross-talk gate (Fig. 2-2), insert the degausser paréllel to
the face of magnetic head, and pull the degausser slowly away from the
tape transport.

Caution: Do not allow the degausser to come into contact with
the face of the head. If it contacts the head, the head may be
magnetized.

(4) Return the M'T'U to operation.

207 For the other work concerned with preventive maintenance, refer to
Hewlett-Packard specification HP7970 series, Magnetic Tape Drives opera-
tor's manual. This manual is delivered with each MTU.
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Deltec Static Inverter
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Magnetic Head Cover
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Fig. 2-2
Hand-Held Degausser
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3. CORRECTIVE MAINTENANCE

Precautions

Fault Indications

3.01 When clearing faults in the CDR system, the following general
precautions should be taken.

3.02 Circuit Packs

L] Common Equipment (GE) packs with ENABLE/DISABLE
switches should be disabled before being removed from or inserted
into a shelf. When replacing Serial Data Interface (SDI) packs in
a multiport CDR machine, overlay 42 may be used to allow the
replacement to be done without interruption of service.

® Handle circuit packs by the card stiffeners and edges of packs
only. Do not handle circuit packs by the contacts or components.

° Circuit packs that contain static sensitive components have a
caution label in the package. These circuits require the following
handling precautions:

(& Do not set pack down on any surface other than the protective
antistatic bag supplied in the shipping carton.

() Do not unpack or handle circuit pack near such machinery as
electric motors or transformers.

3.03 Tape Redl.

® Avoid touching any portion of the magnetic tape that contains
electronic  information.

L] Do not subject a magnetic tape to rapid changes in temperature
and humidity or to strong magnetic fields.

3.04 For more detailed precautions refer to 553-2yy1-500.

3.05 The state of the CDR system may be indicated by any one of the
following:

CDM error messages at host SL-1 systems

MTU

Tape Movement

RESET Light

REWIND Light

ON LINE Light

LOAD Light

CDR CE Shdf Light Emitting Diodes (LEDs)

Maintenance Display

Circuit Pack LED

ACK LED on QPC39

Rectifier

DC ON Light

3.06 Lou-Tape Alarm. The low tape alarm is a contact closure which
is completed by the CDR system whenever an existing tape has recorded

more than 11 000 blocks of data (2048 bytes each); i.e., has written about
90 percent of a 2400-foot tape.
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Fault Clearing

Returning Defective
Apparatus

Page 3-2

3.07 System Fqgil Alarm. The system fail. alarm is a contact closure
which is completed whenever the CDR is unable to write onto the
magnetic tape. This can occur, for example, after a power failure in the
CDR tape controller or tape unit, when a tape restore operation cannot be
completed, or tape is not write enabled.

3.08 Fan Failure and Overheating. Whenever a fan failure or
overheating is detected in the CDR system, each host SL-1 types a
message and raises the minor alarm.

3.09 Faults are indicated by any combination of the host SL-1 monitoring
circuitry, system alarms or customer complaints.

3.10 A system fault can be pinpointed to the CDR by following
step-by-step flowchart instructions in 553-2yy1-515. Flowcharts 5-1 through
5-4 of this practice can then be used in conjunction with diagnostic overlay
programs to clear the CDR fault. A specific CDR system fault can be
indicated by any number of fault indications listed above.

3.11 The CDR diagnostic overlay programs (553-2001-505) are provided
on the SL-1 system tapes to aid operators in locating system faults. These
diagnostics can be called upon either automatically (overlay program 40) or
manually (overlay program 42) to locate and isolate the fault.

3.12 Once the defective apparatus has been isolated and replaced, finish
the fault clearing procecess by following the fina maintenance procedures
listed in 553-2yy1-500.

3.13 Defective apparatus should be replaced with apparatus known to be
good, and defective items tagged, packed (see 553-2001-205), and returned to
a repair center. Do not attempt to repair circuit packs.
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4. CALL DETAIL RECORDING MAINTENANCE DISPLAY CODES

Table 4-A

401  Onthe QPC41 MISC pack of the CDR CPU, there are two LED
display panels. In case of faults, a combination of letters and numbers (i.e., a
“display code”) appears on the panels, the top being the first and the bottom
being the second character in the code. For an explanation of each code, see
Table 4-A.

CDR MAINTENANCE DISPLAY CODES

CODE

INTERPRETATION

00

01

02, 03

Trap caused by system power reset. This codeis provided for information only.

The CPU failed the CPU test.

If CDR is not running, then suspect one or more of the following packs:

ALU QPC40
MISC QPC41
SEQ QPC42
ROMS  QPC131, QPC132, QPC234, QPC235, or QPC301

If none of these packs clear the fault, then check all other packs on the
shelf.

See flowchart 5-3 for CPU fault clearing procedures.

If CDR isrunning, then an intermittent fault is present. Use overlay 42 to clear the
CDR maintenance display or press the MAN INT button on multi-port CDR machines.
If the problem recurs then suspect the packs listed above.

The ROM failed to checksum correctly.

If CDR is not running, then suspect the following packs:

02 CDR ROM 1 QPC301, QPC131, or QPC234
03 CDR ROM 2  QPC301, QPC132, or QPC235

If neither of these packs clear the fault, then it may be a processor fault. Respond as if 01

were in the display. One QPC301 pack may be used to replace the QPC234 and
QPC235 pair.

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE

INTERPRETATION

06
07

09

10

20
21

If CDR is running, then an intermittent fault is present. Use overlay 42 to clear the
CDR maintenance display.

If the problem reappears, then suspect the packs listed above.
If the problem reappears and persists, treat it as a code O1.
Trap caused by response timeout.

A device suddenly failed to respond. This could happen if an SDI card was removed
without first using LD 42 to disable the card.

If this problem is intermittent, a card may not be properly secured into the CDR
machine, or a card may be faulty.

If the problem still occurs, respond as for code 01.

Trap caused by write protection violation.
Trap caused by watchdog timeout.

These codes probably indicate a CPU problem. Suspect cards in the same order as for
code O1.

Trap caused by memory parity error.
If this recurs after clearing the maintenance display, respond as for code 10.
Trap for undeterminable causes.

This code probably indicates a CPU problem. Suspect cards in the same order as for code
01

The read/write memory failed the memory test.
If CDR is not running, then suspect the following packs:
R/W MEM QPC31, QPC51, QPA62

If CDR is running, then an intermittent fault exists. Use LD 42 to clear the CDR
maintenance display.

If the fault recurs, then suspect the packs listed above followed by the packs listed for
code 01.

CDR timing did not respond.
CDR timing had a stuck interrupt.

Codes 20 and 21 suspect:
CDR TIMING QPC39

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION
If CDR is not running, then see flowchart 5-3.
If CDR is running, then an intermittent fault exists. Use overlay 42 to clear the CDR
maintenance display.
If the problem recurs, then suspect the QPC39 pack followed by all the packs listed for
code 01

30 The requested sequence is already being performed.
Wait for it to complete.

31 The requested function can not be performed because another request is still pending.
Wait for the pending function to complete or press the UNLOAD button to terminate it.

32 The requested function (RESTORE or LOAD) can not be performed because CDM has
been loaded and has put the CDR machine in MAINTMODE.
If it is desired to terminate the MAINTMODE, then UNLOAD may be pressed to
unload the tape.

33 RESTORE can not be performed because a LOAD or UNLOAD sequence is in
progress; wait for the sequence to compl ete.

34 LOAD can not be performed because the drive is not disabled.
If another function is being performed, then wait for it to complete, and try again
If the drive is not disabled, then you must UNLOAD the tape before you can LOAD it.
LOAD will destroy any data already written on the tape.

35 LOAD can not be performed because the tape is not at load point.
UNLOAD and remount the tape. LOAD will destroy any data already on the tape.

40 Cabinet over temperature has been detected.
Take appropriate temperature lowering measures.

11 Fan failure has been detected in CDR cooling unit.
Clean filters and/or replace fan assembly.

50 LOAD can not be performed because the tape is write protected.

CDR will unload the redl of tape.

Install awrite enable ring in the supply reel and remount the tape.

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION
51 LOAD can not be performed because the tape unit is not ready. This may be because it
is rewinding.

Wait for rewind to complete and then make unit ready. Retry request.
52 LOAD failed after 10 tries.
CDR will unload the tape.
Retry the request with a different tape. If the problem persists then:
1) Clean the tape head path.
2) The tape unit may require calibration or be faulty.
3) Suspect: QPC130 TAPE CONTROL
QPC39 TIMING
Cables
See flowchart 5-2 for tape fault clearing procedures.
53 UNLOAD failed after 10 tries. CDR gives up.
54 The restore function failed after 4 tries.
CDR will wait 8 hours and then it will try again.
This code indicates that the error recovery attempt has failed.

Attempt to RESTORE the tape. If restore is successful, then use LD 42 to clear the
maintenance display or press MAN INT on a multi-port CDR machine.

If the RESTORE fails, then try cleaning the tape heads and path. Try RESTORE
again. If it fails then try LOADing a new tape. If this is successful, then send the old
tape for processing.

If the LOAD fails, then suspect one or more of the following items:

1) tape drive — may require calibration or repair

2) QPC130 tape interface

3) QPC39 timing

4) cables

If the problem is intermittent, suspect the items listed above.

Since CDR will try the restore function again after an 8 hour wait, the CDR machine

may be recording dataif more than 8 hours has el apsed since the code was originally put
in the display. This would indicate that the fault is intermittent.

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE

INTERPRETATION

55

57

70

71

End of tape encountered while doing a RESTORE.

CDR will UNLOAD the tape.

The tape can not be RESTORED since the tape mark at the end of the data can not be
found.

If the tape has dataon it then it should be sent for processing and a new tape mounted
and LOADED to collect new data.

If the problem persists a faulty tape unit is suspected.

This problem can also be caused by trying to RESTORE a blank tape.

Write protect was encountered while doing a RESTORE.

Ensure that the write enable ring is installed.

If the problem persists a faulty tape reel or tape drive is suspected.

End of tape encountered while writing.

CDR will UNLOAD the tape.

Mount a new tape and LOAD it. Send the tape that was removed for processing.

Depending on the period of time since the end of tape occurred data may or may not
have been lost.

CDR tape control pack did not respond.

CDR tape control has a stuck interrupt.

Codes 70 and 71 suspect:

CDR TAPE CONTROL QPC130

If the CDR is not running, refer to flowchart 5-3.

If the CDR is running, then an intermittent fault exists. Use overlay 42 to clear the
CDR maintenance display, or press MAN INT on a multi-port CDR machine.

If the problem recurs, then suspect the packs listed above followed by all packs listed for
code 01

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION
80 SDI response time out.
81 SDI has permanent interrupt.
82 SDI lineis not ready.
83 SDI lost an output interrupt.
Codes 80, 81, 82, 83, suspect:
QPC45 or QPC139 SDI.
Ensure that the speed select, address select, and programming plugs are properly set.
If CDR is not running, refer to flowchart 5-3.
If CDR is running, then an intermittent fault exists. Use overlay 42 to clear the CDR
maintenance display, or press MAN INT.
If the problem recurs, then suspect the packs listed above followed by all packslisted for
code 01
Code 82 can aso be caused by afaulty modem or cable.
AX TTY x does not exist
(See Note)
This code will be displayed if the parameter on an ENL SL.1 command refers to an SDI
port which does not exist.
Either the parameter was incorrectly specified or the address switches on the SDI card
were set incorrectly. This error can also occur with a faulty SDI card.
Bx TTY x is not getting output interrupts.
(See Note)
The SDI card should be replaced.
If this does not cure the problem, act as for code O1.
cX “EIA Device Not Ready” status on TTY X.
(See Note)

Unless the SDI card is faulty, this error indicates:

a) There is no connector attached to the faceplate of the SDI unit, or
b) A plug onthe SDI plug board isin the wrong position, or

c) A plug on theSDI board is missing.

Check plug positions.

Table Continued
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Table 4-A Continued
CDR MAINTENANCE DISPLAY CODES

CODE INTERPRETATION
D X Stuck interrupt on TTY X.
(See Note)

Replace the SDI card.

If this proves to be of no avail, treat the problem the same as for code O1.

Note: This display code identifies a problem in port x (0 through15), where x isindicated as a
hexadecimal device number intherangeOto F:

Hex Display 0 !

23 89 A B C D E F
Port 01 23 8 9

4567
4567 10 11 12 13 14 15

Page 4-7
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5. FAULT-CLEARING PROCEDURES

501 The CDR system fault clearing can be divided into three categories:
° link faults
) CDR CE faults
e  faults affecting the CDR tape drive.
5,02 These faults are classified by using Flowchart 5-1. Fault clearing of

these categories is covered in Flowcharts 5-2 through 5-4 at the end of this
practice.

5.03 To replace circuit packs in the CDR system refer to Chart 51 and
5-2.

Page 5-I
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Chart 5-I

CIRCUIT PACK REPLACEMENT PROCEDURES (Non-SD1 Pack)

This procedure also clears the fault LEDs.

STEP PROCEDURE

RESULT

10

Disable links by using program 42 command
DIS LINK N. This should be done in every
SL-1 system connected to the CDR.

Press UNLOAD button on QPC39 timing
pack.

Switch ENB/DIS switch on pack faceplate to
DIS and remove pack.

Replace circuit pack.

Switch ENB/DIS switch on pack faceplate to
ENB.

Disable, then enable QPC42. The LED on
the pack should extinguish. If it remains lit, a
fault is indicated and fault clearing procedures
arecalledfor.

Re-thread tape in MTU.

Press LOAD and ON-LINE buttons on
MTU.

Press RESTORE button on QPC39 pack.

Enable links via program 42 command ENL
LINK N in every connected SL-1 system.

L oads data onto tape and rewinds it off the
redl.

Brings drive on line and to the LOAD
POINT.

Finds end of written data on the tape, and
positions the tape to write more data.

This minimizes the loss of data
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Chart 5-2
CIRCUIT PACK REPLACEMENT PROCEDURES (SDI Pack)

The following procedure is used in the multi-port CDR for replacing QPC45 or QPC139 SD] cards
without interrupting service to any SL-1 system (except those connected to the effected SDI card).

STEP PROCEDURE

| Disable the link in the SL-1 system by using DIS LINK N command from overlay 42. For
QPC139, this has to be done in both SL-1 systems.

2 Using overlay 42 in some other SL-1 system, disable the effected SL-1 port(s) in the CDR by
issuing the command DIS SL.1 m, where m is the device number of the SL-1 port on the
CDR SDI card.

3 Switch the ENL/DIS toggle on the QPC45 or QPC139 to DIS.

4 Replace the card.

5 Enable the new card with the toggle switch.
6 Issue ENL SL1 m from the SL-1 system that issued DIS SL1 m.
7 Issue ENL LINK n from each SL-1 system whose port in the CDR machine was affected.

Page 5-3
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‘ START ’

COR FAULT CLASSIFICATION 5533601 505 FOR
EXPLANATIONS OF
ERROR CODES

TO SHEET 2

GENERAL CDR SYSTEM FAULT
OCCURS. IE. fLARM LED
LIGHT UP, OR

TAPE SYSTEM FAULT?

RROA CODES OUTPUT ON
772

GO TO
FLOWCHART 5-2

ERROR CODES OUTPUT ON
COR MAINT DISPLAY

REFER TO TABLE 4-A
FOR EXPLANATIONS OF
ERROR CODES

Flowchart 5-I
CDR Fault-Classification Procedures

SHEET 1
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FROM SHEET 1

< AC 4— W

OTHER TYPE OF FRULT

COR CPU FAULT? CONTACT MANUFACTURER

GO 1o
FLOWCHART 5-3

Ce

LINK FAULT?

W

NO

GO TO
FLOWCHART 5-4

—

Flowchart 5- Continued
CDR Fault-Classification Procedures

SHEET ‘2
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ISSUE DRIVE TEST COMMAND

{ START

TO SHEET 2

COM MESSAGE INDICATES

"GO >
TRPE SYSTEM FAULT GO" RESULT?

FROM SHEET 2

YES

AB

FAULT IS L@CATED EITHER
IN: TRPE. TRPE INTERFRCE.

I.E.. QPC39,QPC130 TAPE SYSTEM IS OK
PACKS AND CORRESPONDING
CABLES, OR TRPE ORIVE

¥
CLEAN TAPE HEADS (REFER
TO PART 2) MOUNT R NEW TRPE
v
M RAE START Ut . AP
- YSTEM Py
553-2631-310) 563-2631-310)

¥

LOAD COM OVERLAY
PROGRAM (REF —E
553-2001-505)

Flowchart 5-2
CDR Tape System Fault-Clearing Procedures

SHEET 1
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FROM SHEET 1

= AR
REPLRCE @PC130 TAPE REPLRCE CARBLES
CONTROL PACK CONNECTING TRPE DRIVE
‘ WITH QPC130 PACK
ISSUE DRIVE TEST COMMAND ISSUE DRIVE TEST COMMAND
TO SHEET TO SHEET 1
~GO" RESULT? “Gg" RESULT?
REPLRCE (QPC33 TTMING TAPE. DRIVE. FAULT
PACK INDICATED
ISSUE DRIVE TEST COMMAND GO T0 "HP7970E MAGNETIC
TAPE UNIT MANUAL® TO =
CLEAR DRIVE FAULT
*G0" RESULT?

NO

Flowchart 5-2 Continued

CDR Tape System Fault-Clearing Procedures

SHEET 2
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( START ’

CDR CPU FRAULT CLERRING

CDR CPU FAULT INDICATED

FAULT IS LOCRTED IN: COR
CPU PRCKS. SHELF
BRCKPLRNE BUS. OR BUS
TERMINATION UNIT

v

CHECK POWER THRU GPCBS
PRCK. MERASURE V RT ERCH
TESTPOINT ON FACEPLATE.
V MEASURED SHOULDC RGREE
WITH MARKINGS ON
FRCEPLRTE

TO SHEET 3

TEST -4§ V INPUT TO
@PCBS AT BRCK OF SHELF

i 0
NO

V

GO TO POWER
FAULT CLEARING
PROCEDURES
553-2yy1-520

Flowchart 5-3

CDR CPU Fault Clearing Procedures

TO SHEET 2

REPLACE EXISTING @PC85
WITH NEW PRCK =

SHEET 1
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FROM SHEET 1

=

FROM SHEET 3

PRACTICE 553-2631-510

@ 0021 T A
CONTACT MANUFRCTURER
6o
REMOVE RLL CIRCUIT PACKS
BUT F@R QPC8S
/ VBLTRGE OK? FAULT IS IN A CCT PRCK
\ YES
NG
|
REINSTALL CIRCUIT PACKS
FAULT INDICATED IN BTU ONE-AT-R-TIME UNTIL
(R SHELF BRCKPLRNE FAULT INBICATION COMES
BACK
WHEN FAULT TO SHEET 3
REOCCURS, THAT
REPLACE SHELF PACK IS GUILTY
AND BTU (REF AND SHOULD SE —
553-2yy1-215) REPLACED (SEE
CHART 5-1
FOR METHOD)
VOLTAGE OK?
NO
Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures
SHEET 2

Page 5-9



PRACTICE 553-2631-510

FROM SHEETS | & 2

FROM SHEET 2

AZ F £

NreQOUY

TO SHEET 4

ANY CODE ON MRINT
DISPLRY?

~
FROM SHEET 4 /
YES

AX

REPLACE PACK

TO SHEET 2

REPLACE PACK
INDICATED IN
TABLE 4-A

VOLTRGES ARE OK?

YES

REPLRCE REMAINING PRCKS REENABLE QPCY1 PACK

TO SHEET 2 TO SHEET 8

S arcay PACK TOC T ANY COOE STILL ON

DIS AND BACK MAINT DISPLAY?
TO ENB

POWER TO CDR CPU SHELF

IS 0K
TO SHEET 2 TO SHEET 2
N
M €PU FRULT STILL- Az
INDICATED? «
NO YES

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

SHEET 3
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FROM SHEET 3“

< AY

REENRBLE GPCY1PRCK

TO SHEET 3

RESPONSE ON MAINT
DISPLAY?

TO SHEET 8

CDR SYSTEM RESPONDS
ORRECTLY TO COMMANDS?

PRACTICE 553-2631-510

REPLACE QPCY1 PRCK

TO SHEET 8

CDR SYSTEM RESPONDS
ORRECTLY TO COMMANDS?

FRULT IS IN ONE OF THE
REMAINING CCT PRCKS

REMOVE ALL
CCT PACKS FROM
CDR CPU EXCEPT

QPC40, QCP41,

QPC42, QPCI9,

QPC85, AND QPC131,
QPC234, OR QPC301

/
TO SHEET §
REPLACE QPC39 COR TIMING
PRCK REENABLE OPEY! PACK =
TO SHEET 8
COR SYSTEM RESPONDS
ORRECTLY TO COMMANDS?
NO
Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures
SHEET 4

Page 5-11



PRACTICE 553-2631-510

FROM SHEET 4

<t I\NNOUQI ) <
"03" ON
MAINT  DISPLAY? \_ - “
FRULT LED ON MISC “ap3= GUTPUT ON MRINT
PACK FLASHES EVERY ] = DISPLAY? /
SFCOND OR Sa? TES YES
NO
v
01™ ON MAINT DISPLAY?
FROM SHEETS 6,7, & 8
YES
RE F o} <
REPLACE QPCY40, QPCY |,
QPCY2 PRCKS WITH NEW SHELF OR 8TU FAULT.
PRCKS. REENABLE QPCYi RESPS'-SAQCE 1A§7'BER
PRCK AFTER ERCH evvils
INSERTION
GO
"03" GQUTPUT ON MAINT
DISPLAY?2
YES
/ i
I
‘TOSHEET 6
(Pl Ql 3
02" OUTPUT ON MAINT REINSTALL ;.c1 20R .
DISPLAT? REENABLE QPC41 PACK

NO

REPLACE QPC131,

QPC234 OR QPC301.

A

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

SHEET 5
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FROM SHEET 5

NxD112

i

"10® GUTPUT ON MRINT

PRACTICE 553-2631-510

DISPLAY?

YES

-~ 703" OUTPUT ON MRINT

DISPLAY?
NO

YES

REPLACE QPC132,
QPC235 OR QPC301.

"10% QUTPUT ON MAINT

BISPLAY?

— 5

Avrd

REPLACE ALL OTHER PACKS
IN' CPU ONE-RT-A-TIME.
REENRBLE QPCU1 PACK ERCH
TIME A NEW PACK IS
INSTALLED AND CHECK
MAINT DISPLAY

TOSHEET 5

™10 OUTPUT ON MARINT

DISPLAY?

YES

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

TO SHEET 7

TO SHEET 7

TO SHEET 7

REINSTALL QPC31 PACK

FROM SHEET 7

I
"

~7R730" QUTPUT ON MAINT
OISPLAY?

"10™ QUTPUT ON MRINT
DISPLAY?

CHECK ADDRESS
SWITCHES ON QPC31
OR QPA62 (REF
553-2yy1-210)

TO SHEET 7

ARE SETTINGS CORRECT?

SHEET 6
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FROM SHEET 6

Nx0139 ——— 41

CORRECT SETTINGS

FROM SHEET 6

AS

REPLRCE GPC31 OR QPAG2
PRCK

T70™ OUTPUT ON MAINT
DISPLAY?

FROM SHEET 6

NO

AK

REPLRCE ALL GTHER PACKS
IN CPU  ONE-RT-R-TIME.
ERCH TIME R NEW PRCK IS
INSTALLED, REENRBLE
QPCY1 PACK AND CHECK
MRINT DISPLAY

TO SHEET 6

REINSTRLL QPC130 PACK.
REENRBLE QPC41 PRCK

"80™ GUTPUT ON MAINT
DISPLAY?

REPLRCE QPC130 PRCK

"80™ OQUTPUT ON MAINT
DISPLAY?

TO SHEET §

"70" QUTPUT ON MAINT

DISPLAT?

Flowchart 5-3 Continued
CDR CPU Fault Clearing Procedures

YL SHAILD TRY AT
__L E R S|TEA® GQFC310 R
T lPAS2 PACKS BEFORE
TRYING CPU PACKS

REPLRCE HLL OTHER PRCKS
IN CPU  ON-RT-R-TIME.
EACH TIME A NEW PACK IS
INSTALLED.  REENRBLE
QPCY41 PRCK AND CHECK
MRINT DISPLAY

TO SHEET 8

NxG162

SHEET 7
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Nx0162

TOSHEET S

"80" OUTPUT ON MRINT
DISPLAY?

FROM SHEET 7

YES
AL

REINSTALL SBI1 PACK,
ENSURE ADDRESS AND
SpeeD SELECT SWiTcH
ARE SET CORRECTLY.
PROGRAMMING  PLUGS
ARE IN PLACE

REENRBLE QPCY1 PACK

ALL LEDS EXTINGUISHED?
SYSTEN RESPONDS? "

YES

REPLACE $D) PACK

ALL LEDS EXTINGUISHED?
SYSTEM RESPONOS?

Flowchart 5-3 Continued

CDR CPU Fault Clearing Procedures

;

REPLACE ALL OTHER
PACKS IN CPU ONE-AT-
A-TIME. EACH TIME A
NEW PACKS IS
INSTALLED,PRESS
“RESET” ON QPC8& OR
QPC1920 AND CHECK
MAINT DISPLAY

TOSHEET §

ALL LEDS EXTINGUISHED?
SYSTEM RESPONDS?

FROM SHEETS 4, 3

YES

COR CPU IS FAULT-CLEARED

SHEET 8
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FROM SHEET 2

AC

START

CDR LINK FRULT CLEARING

ERROR MESSAGE INBICATES
LINK FRULT. MINGR ALARM
LAMP LIGHTS UP

FRULT IS IN: $DI CRBLE
CONNECTING CDR NITH HOST
SL-1. SDI PACK POTENTIAL

MODEMS AND TELEPHONE

LINKS CONNECTING THEM

CHECK SDI CABLE
PLUGS. MUST BE
PROPERLY SECURED
TO SDI CCT PACKS
(REF 553-2yy1-210)

USECDMCOMMAND
“ECHO N M~ TO
TesT LINK (REF
663-2yy 1-605)

Flowchart 5-4
CDR Link Fault Clearing Procedures

ANY ERROR INDICRTIONS?

PULL OUT SDI PACKS
INVOLVED
(REF cHART 5-2)

TO SHEET 2

IS SDI PACK CONNECTED
TO MODEM?

CHECK THAT

PROGRAMMING PLUG IS
IN MODEM SOCKET (REF
§53-2yy1-545)

CHECK THAT SPEED
SELECTSWITCHES ARE
THE SAME AND COMPATIBLE
WITH MODEMS

TO SHEET 2

SHEET 1
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FROM SHEET 1

AR

SDI PACK IS CONNECTED
TO OTHER SDI PACK.
SET DUAL-IN-LINE
SWITCHES ON BOTH
PACKS FOR SAME DATA
SPEED (REF
553-2yy1-545)

CHECK THAT PROGRAMMING
PLUG IN ONE SDI PACK IS
IN ‘MODEM" SOCK

CHECK THAT PLUG IN OTHER
PACK IS IN “EIR
TERMINAL™ SOCKET

FROM SHEET 1

AB

PRACTICE 553-2631-510

TO SHEET 3

REPLACE SD! PACK
IN HOST SL-1 SYSTEM
(REF {553-2yy1-545)

USE COM COMMAND “ECHO N
M" TO TEST LINK

ANY ERAOR INDICATIONS?

REPLCE 301 PACK IN COR
SYSTEM

TO SHEET 3
REINSTALL SDI .
s::AHcAK:T(?_% i)= REENABLE GPC41 PACK =
Flowchart 5-4 Continued
CDR Link Fault Clearing Procedures
SHEET 2
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FROM SHEET 2

Nx0043 1

USE COM COMMAND “ECHO N
M™ TO TEST LINK

ANY ERROR INDICATIONS?

REPLACE CRBLES

IS ERACR MESSAGE
STILL DISPLAYED?

CONTACT MANUFACTURER

=D

Flowchart 5-4 Continued
CDR Link Fault Clearing Procedures

FROM SHEET 2

RD

!

LINK WORKS. LINK IS
FAULT-CLERRED

END

SHEET 3
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1. INTRODUCTION

101 Automatic Route Sdection (ARS) is a

collective term referring to severd separate

software packages available for the SL-1 system:

Main ARS

ARS Queuing

ARS Improvement for Autovon
ARS Traffic.

SECTION 553-265 1-200

ARS improvement for Autovon is avalable only
when the Autovon Generic (X14) is specified for the
SL-1. ARS queuing is gé)r_er uiste for ARS traffic.
ARS traffic IS described in 553-2001-450. Traffic
Measurement. The main ARS feature is not a
prerequisite for ARS queuing.
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2. MAIN ARS FEATURE
GENERAL

201 The arangement of telephone networks is

~often such that a cal between two geographic
locations can take one of several routes. The call can
vary in cost accord!g?] to which route is taken and the
time of day a whicn the cal ismade. Thus, if acost-
conscious caler has more than one route to choose
from, and wants his cal to take the cheapest route
when making a cdl & a given time, a caculaion
must first be made of the ex of each available
route, the time of day, and dl the various
permutations that can result from these. This process
]g:an beirritating, if there are alot of routes to choose
rom.

This exercise can be avoided by using an SL-1 system
with the ARS optisn. An SL-1 system with the ARS
feature can automaticaly select the cheapest route
accordg(\jg to preprogrammed data concerning
preferred routes and time-of-day. The user has only
to did a code to reach a given destination.

2.02 Ingtead of figuring out which one of severd

numbers to use in cdling a certain location,
the ARS user dials a code to access the ARS feature,
and then another code to reach a certain location.
The user then dids the loca number to which he
wishes to be connected. Tones, trunk routes to choose
from, digits to be dided, and any redrictions or
limitations are preprogrammed into the three data
blocks in the SL-I memoary.

2.03 Definition of some terms unique to the ARS
feature:

® ARSAccess Code. This is the number that is
dided by the telephone user to gain access to
the ARS festure.

e User Access Code. This is the user-dided
code which may or m?/ not be part of a
telephone number that determines where a
user's telephone cdl will be directed. The
most gppropriste means of reaching the
destination is chosen by the SL-1 acting as
directed by the ARS program.

e Deetion and Insertion gf Digits. Bach trunk
route generdly has a different diding plan
from other trunk routes. To make the single
user access code compatible with al trunk
routes, the SL-1 must sometimes delete di(];its
from those dided by the user, and replace
them with other digits. The number of digits
deleted and inserted are pro?rammed by the
user. The craftsman specifies how many

SECTION 553-265 1-200

digits are ddeted from the beginning of the
user access code, and programs which digits
will then be added to the front of the number.

® Routes. A trunk route is a group of trunks of
the same type that go from a common
location to a” common location, as de-fined in
the Route Data  Block (see
553-2001-220/221).

FEATURE

2.04 The ARS feature conssts of a computer
~ program. No additiona trunks or hardware
circuits are required. Once programmed, the feature
operates automatically under the control of the
central processing unit in the system.

ORGANIZATION

2.05 The ARS feature provides the customer with

an_extra overlay program to use for
Programmlng the sysem. This is Overlay 27 and is
ound only on SL-1 machines that are equipped with
the ARS feature. The overlay program uses three
types of data blocks:

| ARS Daa Block (ADB)
o ARS Sthedule Blocks (SCB)
e User Access Code Block (UAC).

2.06 ARS Data Block. The ARS data block is a
_ pat of the SL-1 software that contains
information about the customer’s ARS options and
generd configuration. One ARS data block IS created
Per customer. The ARS data block contains the
ollowing informetion :

(& the ARS access code (1 to 4 digits)
(b) the maximum dlowable number of:
o <chedule blocks (0 to 225)
® usr ARS codes (1 to 8000)

I maximum number of digitsto be inserted for
any user ARS code (1 to 11)

(c) time of delay (0 to 32 seconds) hefore selecting
a last choice route

d) whether or not dia toneis to be supplied after
the ARS access code is dialed

(e) whether or not atriple burst of delay toneisto
be supplied.
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2.07 ARS <chedule Blocks. The ARS schedule

blocks contain information on how to route
calls. Each schedule block contains a Pprimary
schedule, ‘with an optional secondary schedule. A
primary schedule is specified by:

e the hours during which the primary route
sequence is in effect

@ the permissable routes in their order of
preference.

If the primary schedule is less than 24 hours long, the
remaining hours make up the secondary schedule,
and the routes for the secondary schedule are listed in
the order in which they are searched for an idle trunk.
Note that if a schedule only has one route, the triple
burst of delay tone is never given, even if specified in
the ARS data block.

One schedule block is reserved for the “universal call
routing”, a route used for al user ARS codes not
listed in the user ARS code data block. This routing is
typicaly the local CO trunk group or other Direct
Distance Diding (DDD) facility and is assigned to
schedule block 0 by the system (athough the
contents of schedule block § must be programmed by
the customer).

The schedule block also contains the information for
deletion and insertion of digits for each route
specified in the primary and/or secondary schedules.

2.08 User Access Code Data Block. This data

block is where the user access code dialed by
the user is associated with schedule block. Only one
schedule block may be associated with each user
access code, but more than one user access code may
be associated with the same schedule block.

WOW ARS WORKS

2.09 A telephone user in the SL-1 system picks up

the telephone handset and diads the ARS
access code. The system reads the ARS data block to
determine which tones and delay values are in effect
for this call. At this point the system provides dia
tone if specified in the ARS data block. When the
user dials the user access code, the system reads the
user access code data block (for that customer) to
determine which schedule block is to be used to put
the call through.

SECTION 553-265 1-200

2.10 Once the system has accessed the appropriate

schedule block, the SL-1 decides whether the
primary or secondary schedule is in effect by using
the SE-1 internal clock and the programmed times in
the schedule block. If the call is made within the
Frimary schedule hours, the prime schedule routes
isted in the data block are searched (in the order in
which they are listed) for an idle trunk, except for the
last route on the list. If there is only one route in the
schedule, then an idle trunk on this route is sought
immediately. If an idle trunk is not found, the user
hears a triple burst of delay tone (if programmed in
the ARS data block), and the system rescans all
routes (including the last one) at the end of the delay
period. If no idle trunks are found, the system returns
an overflow tone to the user.

211 If the user activates “ring-again” during the

delay period, the system continues to search
all routes (except the last choice) until an idle trunk is
found. If “ring-again” is activated after overflow tone
has been received, al routes (including the last) are
searched until an idle trunk is found.

2.12 The system does not proceed from primary to

secondary schedules while searching for a
route. The secondary schedule is used only outside of
primary schedule hours, and is searched In the same
manner as the primary schedule.

2.13 When an idle trunk has been found, the SL- 1
outpulses the digits dialed by the user after the
ARS access code, noting any deletions and/or
insertions according to the ARS schedule block
(specified for each route of the schedule). The first
digit(s) of the number are used up in accessing the
trunk. The SL-1 waits until the trunk is seized, then
outpulses the rest of the digits, pausing only if an
asterisk (*) is programmed into the number.

ARS on SL-I only has control of the first leg of a
route. A blockage or other problem on a subsequent
leg of a connection is beyond the control of the SL- 1.
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Access  Restrictions

2.14 The basic SL-1 access redtrictions also apply

to ARS. In icular, the ARS mechanism
sects an outﬁomg trunk group only if the class of
savice of the cdling Sation permits such a
connection. Access to the ARS feature however, is
alowed from al gtations and tie trunks independently
of their class of service. To provide a tool for
controlling telephone costs a specid class of service,
Conditiondly Toll Denied (CTD) is avalable
Depending on how an outgoing cdl is dided, this
class is equivdent to:

® lﬂ{rgﬂricted (UNR) for cdls places through

| Toll denied (TLD) for cals diaed directly.

The result is that a set with CTD class of service m
place toll cdls (over CO, FX, WATS and DID/DO
trunks) through ARS but not by directly accessng
the outgoing trunks.

A toll call is defined as any cdl that is placed over
CO, FX, WATS or DID/DOD trunk and where the
first digit outpulsed is 1 or O (trunk gl’Ol#) is not code
restricted), or for which the first three digits outpulsed
(and not absorbed by the connecting CO) represent a
code that is denied for this route (trunk group is code
restricted).

HOW TO USE ARS
2.15 Thetd

feature
Chart 2- 1.

hone user can make use of the ARS
following the procedure given in

CHART 2-|
HOW TO USE ARS

To make use of ARS the user should know the value of the time delay before scanning the last choice route for

an idle trunk.

This feature can be used in conjunction with the * rlsngzag

“ring again” before usng the’ARS fegature. See

00

an’ feature. Users may find it useful to be familiar with

1-105 for information on “ring again”.

STEP  ACTION VERIFICATION

! Pick up the handset. Did tone heard from receiver.

2 Dia the ARS access code. Did tone may or may not be heard.

3 Dial the user access code for the destination  If did tone* is heard, go to Step 6. If waming
you wish to reach. tone is heard, &o to Step 4. If overflow tone is

heard goto Step 5

4 If warning tone is heard: Either continue  If did tone? is heard, go to Step 6.
walting or, activate “ring again’.

5 If overflow tone is heard: Activate “ring If did tonet is heard, go to Step 6.
agan’.

6 If did tone is heard: Did CO or extenson  Ringback tone is heard, 2-way conversation
number as required. when cdl is answered.

* The diad tone is optional, programmed in the ARS data block.
t This did tone, if it is heard, comes from the switching machine &t the far end of the trunk.
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ENGINEERING ARS

2.16 Memo(rjy and Real Time Impact. Information
_ regarding memory and red-time is contained
INn 553-2YY1-151.

2.17  Trunk Arrangement and Selection. The  actual
~_programming of trunk route sdection and
digit insertion and deletion can best be illustrated
usng an example Assume the customer is a
’r\}ypothetlcd company with branches in three cities,
ortheast, Southeast (where the SL-1 ig), and West.
The company has tie trunks and WATS trunks as
well as access to the DDDP network. Tie cals are
cheagper than WATS cals which in turn are ch
than DDD cdls, except after 6 p.m., when DDD
gﬁils using public telephone network are chegpest of

The western and eagtern cities are in different time
zones, the east being one hour ahead of the west. In
this example the telephone company rates take a
sharp increase a 8 am. Thus when a cal goes
through from the southeast branch to the northeast
branch between 8 am., and 9 am., it weyld be

SECTION 553-265 1-200

cheaper to go by way of the western branch rather
than the more direct route. This is true not only for
cdls to the northeast branch but for any long-
distance call before 9 am.

Diding Plan

2.18 In this example the trunk arrangement for the
~ southeast branch of the company 1s as follows
(see Fig. 2-2).

The southeast SL-1 is equipped with the following
trunk routes:

TE DESTINATION
BER AND TYPE

1 Tie to northeast branch

2 WATS to  northeast
branch

3 Tie to western branch

4 WATS to west branch

5 CO trunk; i.e., to public

telephone network.

TABLE 2-A
TRUNK ARRANGEMENT OF SOUTHEAST BRANCH

DESTINATION

HOURS OF THE

ROUTE NUMBERS
DAY IN ORDER OF
PREFERENCE
Northeast 8am, to 9 am. 3, 1,25
(company) 9am, to 8 am. 1, 2,5
Northeast 8am.to 9 am. 3,1,25
(locd areq) 9am.to 8 am. 1, 2,5
West 8 am. to 6 p.m. 3, 4,5
(company) 6 pm. to 8 am. 5 3, 4
West 8 am. tg 6 p.m. 3, 4,5
(local area) 6 pm. to 8 am. 5 3,4
West 8am.to 6 p.m. 3, 4,5
(long distance) 6 p.m. to § am. 534
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2.19 Programming the SL- 1 for ARS is given in
Chat 2-2.

CHART 2-2
IMPLEMENTING THE ARS FEATURE

STEP

PROCEDURE

Ligt dl degtinations for which ARS is to be used.

For the example, see Table A.

For each destination list dl the alternate trunk routes used to access the destination in ascending
order of codt. If the costs change according to time, list the routes in order of preference under
each time period (see Table A for example).

Decide on an ARS access code, for example 7.

For each destination, assign a user access code. For example:

DESTINATION USER ARS CODE
Northeast — com remises 177
- Ioozf?gliﬁg area 177-9
West - cggan premises 144
- | dling area 144-9
- long digance 144-9-1

For each trunk route, determine the digits to be deleted from and/or inserted into the dialed
number to alow a cal to be completed on the route. For the example, these are given in Table El.
Nc()}e rtlggrt‘[ the access code for the desired trunk route must be incorporated into these deletions
and insertions.

The following redtrictions and limitations must be kept in mind when programming ARS:

e Each customer can have no more than 255 different schedule blocks. In the example given
there are six.

e Each schedule block has a primary and secondary schedule. Hours of operation are specified
forq eéhle primary schedule, and the hours outsde these are assumed to be the secondary
schedule.

® For any schedule, primary or secondary, no more than eight routes may be specified.

e In a%/ route a maximum of 15 digits may be ddeted, and a maximum of 11 digits may be
inserted.

@ Before programming the call codes, it is first nec&a% to specify the maximum expected
number of call codes so that memory for the customer's ARS program can be alocated in one
continuous block. When the number of cal codes increases above the specified maximum, a
system reload may be necessary to redlocate memory.

® The ARS access code must not be the same as the beginning of any other number or access
code for the customer.
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TABLE

2-B

DIALING PLAN FOR SOUTHEAST ARS INSTALLATION

DESTINATION ROUTE DIGITS DIGITS TO BE DIGITS DIGITS
DIALED OUTPULSED BY DELETED INSERTED
THE SYSTEM
Northeast tie 177-XXXX X X X X 0 none
(Company C entrex WATS 177-XXXX 15553 1-224-XXXX 3 15553 |-224
Local) DDD 177-XXXX 9-1-53 1-224-X XXX 3 9-1-531-224
tie (via West)  177-XXXX 144-177-XXXX 3 144-177-
Northesst, tie 177-9-NNX-X XXX 9-NNX-XXXX 0 none
(Loc:l C;xllmg WATS DDD 177-9-NNX-XXXX 0-1.5155-53 INNX-XXXX ANX-XXXX i 9-1-5311- 5%
rea
tie (via West)  177-9-NNX-XXXX 144-177-9-NNX-XXXX 3 144-177-9-
West tie 144-XX XX X X X X 0 none
(Company Centrex WATS 144-X XXX 155-416-566-XXXX 3 155-416-566
Local) DDD 144-XXXX 9.1-416.566-X XXX 3 9-1-416-566
West . tie 144-9-NNX-XXXX G-NNY-XXXX 0 none
(Local Calling WATS DDD 144-9-NNX-XXXX 9.0-446-NNX-XXXX I 155-416-
Area)
West tie 144-9-  [-AAA-NNX-XXXX 5 1 AAA-NNXC-XXXX 0 none
(Long Distance) WATS 144-9 - AAA-NNX-XXXY 155 416 9.1 AAA-NNX-XXXX 3 155-416-9-I-
DDD 144-9- 1 -AAA-NNX-XX XX 4. 1-AAA-NNX-XXXX 3 none

00Z-159Z-€S¢ NOILLDAS



Programming to Save Red Time

2.20 Theamount of red time the ARS festure uses
depends mainly on the length of time the
computer must spend searching through entries in the
user access code data block each time a user access
code is dialed. Arranging the programming to reduce
the number of entries in the user access code data
block therefore saves red time in making each ARS

Call.

SECTION 553-265 1-200

2.21 Thenext step is to program the system. First,
overlay 27 must be loaded usergjg the“LD 27~
command. Once overlay 27 is loaded, the prompts
and responses in Chart 2-3 are used to program the
hypothetical system (see 553-2001-200/221) for a
detailed description of the prompts and responses.

CHART 2-3
ARS DATA INPUT

PROMPT RESPONSE

COMMENTS

REQ new First, the ARE data block is created.

TYPE adb

CUST 0

ARDN 7 ARS access code. _

MAXS 10 Maximum schedule blocks required.

MAXC 10 Maximum user access codes required.

MAXL 9 Maximum digits to be inserted.
These “maximum vaues’ are desgned
to save protected data store space,
while till alowing for some expansion.

DLTN yes Did tone. _

=A% 3 Delay before choosing last route.

DYTN yes Delay tone.

REQ new First schedule block (for Northesst,

TYPE sch Company locd)

QuST 0 _

SCBN 1 Schedule block numbers O is _

PSCH 8to 9 reserved for the universa cdl routing.

PSRT 3125 Routes 1,2,3,5 are programmed for

SRT 125 order of search. o

RT ! Routes1,2,5 are programmed for digits

DEL 0 deleted and inserted.

INST (carriage

return)

RT 2

DEL 3

INST 155531224

RT 3

DEL 3

INST 144177

RT

DEL 3

INST 91531224

RT (carriage

return)

Chart Continued
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CHART 2-3 Continued
ARS DATA INPUT

PROMPT RESPONSE

COMMENTS

REQ
TYPE
CusT
SCBN

REQ

SCBN
PSCH
PSRT
SSRT
RT
DEL

INST
DEL
INST

DEL
INST

new

scb
0

2
gto 9
3
1

125
25

0
(carriage
return)

2

3

155531

3

3
1441779*
5

3

91531

(carriage
return)

new

sch

QWU WOWO
w a;z;
SO,

(carriage
return)

4
3
155416566
5

3
91416566

(carriage
return)

Second schedule block (for Northeast,
loca cdling areq).

“® causes a 3-second pause while a CO
trunk is seized and dial tone returned.

Third schedule block (for West,
Company
local).

Chart Continued
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CHART 2-3 Continued
ARS DATA INPUT

PROMPT RESPONSE COMMENTS
REQ new Fourth schedule block (for West, loca
TYPE sch caling area).
CUST 0
SCBN 4
PSCH 8to 18
PSRT 345
SSRT 543
RT 3
DEL 0
INST (carriage
return)
RT 4
DEL 3
INST 155416
RT 5
DEL 3
INST 91416
RT (carriage
return)
REQ new Fifth schedule block (for West, long
TYPE sch distance).
CUST 0
SCBN 5
PSCH 8to 18
PSRT 345
SSRT 5314
RT 3
DEL 0
INST (carriage
return)
RT 4
DEL 3
INST 1554169*1
RT 5
DEL 3
INST (carriage
return)
RT (carriage
return) )
REQ new Schedule block for universal call
TYPE sch routing.
CUST 0
SCBN 0
PSCH O0toO
PSRT S
RT 5
DEL 0
INST (carriage
return)
RT (carriage
return)

Chart Continued
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CHART 2-3 Continued

ARS DATA INPUT

PROMPT RESPONSE

COMMENTS

REQ
TYPE
CusT
UACN
SCBN
UACN
SCBN
UACN
SCBN
UACN
SCBN
UACN
SCBN
UACN

REQ

new
uac
0

177

2
1770
3

144

4
1449
5
14491
6
(carriage
return)

end

Create a UAC block to associate
one schedule block with each

user ARS code dided. Different
codes may reference the same scb,
but one code cannot have more
than one scb.

The ARS programming is now
complete.

To remove a number from the PSCH (prime schedule hours) type
in an ‘X’ preceeding the number; eg., typing:

X0 XI X2 for PSCH removes O, 1, and 2
X0 to X8 for PSCH removes 0123456 and 7
XI7 to X0 for PSCH removes 17 18 19 20 21 22 and 23.




3. ARS QUEUING
GENERAL

3.01 'ARS queuing’ (ARSQ) is designed to modify
the ARS feature package and ‘ring again’
feature to allow customer control of:

e usr’'s waiting time before being allowed to
use the last choice route (ARS cdls only),

@ user’s priority of access to ‘rin an over
trunks p(eil %nk cdls). 9%

3.02 In ARSQ one group of prompts serves to

modify the main ARS feature, and another
modifier ‘ring again over trunks. ARSQ can
therefore be used to modify ‘ring again’ whether ARS
is present or not.

3.03 ARSQ is a software feature requiring no

additional  hardware equipment. Once
programmed, the feature operates under system
control. The user uses the feature in the same way as
regular ARS and ‘ring again’.

FEATURE OPERATION

3.04 The telephone user places a call using the ARS

feature, but without ARSQ. If al available
ARS routes are busy, the user receives awarning in
the form of three bursts of miscellaneous tone.

The user can then:

e activate ‘ring again’ indefinitely over chegp
routes, or

e abandon the call in T seconds, or

| walt T seconds, after which time ARS will
search all routes (including the most
expensive). If al the routes are busy, overflow
tone is returned and the user can ether
g?moLk[gn the cdl or activate ring again over
routes.

When the ARSQ feature package is present, some
other options are available to the customer.

ARS Restricted

3.05 When the ARS redtricted option is specified,

the most expensive route never mes
available for use. The user receives overflow tone, if
the cheap routes are busy, and must either activate
‘ring a%]a N over chesp routes or ese terminate the
cal. If the user does neither, the station will be locked
out after 15 seconds.

SECTION 553-265 1-200

Expensive Route Wait Timer (ERWT)

3.06 The ERWT determines how long the user
must wait before using the last-choice route. If

the user invokes ‘ring again’ over chesgp routes, the
ERWT begins to run, unless it has an infinite value
(default condition). If a cheap route trunk becomes
Idle while the time is running, ‘ring again’ offers the
call to the user. If no cheap routes become idle and
the timer expires, one of two things can happen:

e If the least degirable route has an idle trunk,
‘ring agan’ offers the call to the user.

e If no routes are available, ‘ring agan’ is
automaticaly activated on all routes, and the
ERWT is not darted again.

‘Ring Again' Modification

3.07 ‘Ring Again’ over trunks is also modified by

ARgQ. In the norma operation of ‘ring
agan’, severd users activating ‘ring again’ over the
same routes are queued on a first-in, first-served
bass. ARSQ dlows modification of this rule.

When ARSQ is in effect, each call entering the ‘ring
again’ queueis assgned a garting priority. Callsof a
Eéiqher darting priority are immediately put ahead of
cdls with a lower darting priority. At specified
intervals (promotion wait time), the cdl is promoted
to the next higher priority and moves up in the queue
movement. This continues until the cdl reaches its
maximum priority. After this has happened the
system continues to compute the priorities and
normal queue movement to determine when the cal is
to be connected to an idle trunk.

SERVICE PROVISION AND CMANGE

3.08 Each dation has associated with it an ARSQ

code between 0 and 3, assigned in the
500 data block (500/2500 sets) or the SL-1 data
block (SL-1 sets). This ARSQ code determines the
treatment that the set isto have when using the ARS
or ‘ring again’ features or both.

3.09 Itisin the customer data block (overlay 15)
where each ARSQ code is associated with™ the
desired parameters of call treatment.

3.10 For detailed description of prompts and

responses, see  553-2001-200 and
553-2001-221.
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MEMORY REQUIREMENTS

3.11  The protected data store requirement for each

~ cugtomer is eight words. Two bits in each
station block are also used. These costs exist whether
the customer has the ARSQ package, or not.

EXAMPLE

3.12  Assume that the hypothetical system in Part 2

has the ARSQ feature for four telephones in
the system. The telephones have ARSQ codes 0, 1,2,
and 3 programmed into their data blocks opposite the
ARSQ prompt in each block. In the customer data
block the programmln% would take the form shown in
Table 3-B (see 553-2001-221 for more details).

3.13 The telephone with ARSQ code O (and al
other telephones with ARSQ code 0) now
have the following characterigtics:

e |f the telephone user activates “ring again” he
or she starts out a the priority level ahead of
priority O calls entering the queue and behind
priority 2 and 3 cdls If the cdl is not put
through within 60 seconds of activating ‘ring
again’, the telephone is advanced to the  next-
;[(}ttl)(p priority for being connected to an idle

runk.

e If thecdl is not answered within 90 seconds
of activeting ‘ring again’, the last-choice route
is scanned for an idle trunk.

TABLE 3-A
ARSQ ‘RING AGAIN' PROMPTS

PROMPT DESCRIPTION RANGE DEFAULT
SPRI darting priority 0to 3 0
MPRI maximum  priority SPRI to 3 0
PROM promotion wait time 1 to 999 seconds 3

seconds intervals of
30 seconds

Note that PROM and ERWT are independant of each other.

TABLE 3-B
CODE 0 DATA INPUT

PROMPT RESPONSE

COMMENTS

ARSQ 0 ARSQ code “0" to be programmed
ARSR no ARS redtricted class of service
SPR1 1 garting priority.

MPRI 2 maximum  priority

PROM 60
ERWT 90

promotion wait time
expengve route wait time
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3.14 Code 1 is programmed as shown in Table 3-C.

3.15 The telephones with ARSQ code 1 have the
following characteristics:

@ The last choice route can never be used for
any cal.

SECTION 553-265 [-200

e The telephones with ARSQ code 1 are
aways at the back of the “ring again” queue,
and are allowed access to an idle trunk only
when no other telephones are in front of

them.

Codes 2 and 3 are programmed in a similar manner.

TABLE 3-C

CODE 1 DATA INPUT

PROMPTS RESPONSE

COMMENTS

ARSQ 1
ARSR yes

SPRI 0
MPRI 0

The PROM is not given, since SPRI = MPRI.

The ERWT prompt is

not given, since ARSR is “yes’.
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4. ARS IMPROVEMENT FOR AUTOVON
(Generic X 14)

GENERAL

4,01 The ARS feature improvement of Autovon

incorporates the following options which are
used in conjunction with those present in the main
ARS fesature.

I ARS processing on al calls with no ARS
access code necessary.

& Normal ARS

. _ processing or digit
manipulation only (on select

sources).

® Flexible attendant Directory Number (DN).

RESTRICTIONS

4.02 The main ARS feature is a prerequisite for the
ARS improvement for Autovon.

DESCRIPTION
All-ARS Option

4.03 An ALL-ARS option in the ARS data block
indicates that there is no ARS access code for

this customer. If the All-ARS option is not specified,

then the ARS feature operates exactly as standard.

4.04 When the ALL-ARS option is specified, all
calls not directed to a specific ARS schedule
are automatically directed to schedule 0. When a new
ARS data block is created with the ALL-ARS option
set, the system automatically assigns a default
schedule 0. This is a “digit manipulation only”
schedule, which deletes 0 digits and inserts nothing.

Digit Manipulation

4.05 The sole purpose of a “digit manipulation

only” schedule is to delete digits from those
didled by the user and replace them with other
preProgrammed digits. A different deletion and
replacement program can be specified for each
sequence of digits dided, by using different “digit
manipulation  only” schedules. No route selection
takes place, and no primary or secondary schedule
hours are input for a “digit manipulation only”
schedule.

SECTION 553-265 1-200

4.06 The Autovon-improved ARS feature uses two

types of schedule block; ‘normal ARS and
‘digit manipulation only’. The prompt TRNK in the
schedule block determines which kind of schedule
block it will be.

® A ‘'yes response to the TRNK prompt results
in a ‘normal ARS schedule. In this type of
schedule, calls that use the schedule must
terminate on a trunk and are processed using
the main ARS feature.

® A ‘no’ response to the TRNK prompt results
in al cals using the schedule being processed
by ‘digit manipulation’ only.

Flexible Attendant DN

4.07 This feature allows a DN taken from the

normal numbering scheme of the system to be
assigned as the attendant DN. A station cals the
SL-1 attendant by dialing this number instead of ‘0.
The flexible attendant DN is stored in the protected
customer data block and is specified via service
change on that block (prompt ATDN) it defaults to
‘0.

EXAMPLE OF AUTOVON - IMPROVED ARS

4.08 The following example deads with the situation

in which it is desired to use the Autovon ARS
improvement for digit manipulation only. For a
complete list of prompts and error codes and their
meanings see 553-2661-220 and -221.

4.09 In the hypothetical SL-1 instalation, there are
3 trunk routes:

ROUTE ACCESS
NUMBER CODE

1 91

2 92

3 93
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The desired cdll treatment is given in Table 4-A.

TABLE 4-A
CALL TREATMENT FOR SAMPLE INSTALLATION
DIGITS DIALED ACTION REQUIRED
0 — outpulse O on route 3
118 - outpulse 118 on route 2
SX XX - outpulse XXX on route 3
7 XXX — intercom cdl
dl others,
1000 to 1179, - outpulse XXXX on route 1
1190 to 1999
2XXX
3XXX
4 XXX
BXXX
8XXX
9XXX

4.10 The proper service changes to result in this
cal trestment are given in Chart 4-l.

CHART 4

STEP ACTION

! Load 27 and create an ARS data block (ADB, overlay overlay 27) with ALL-ARS (AARS)
option set to ‘yes..

LD 27
ARSOOO

REQ NEW

TYPE ADO

CUST 2

AARS YES _ _

MAXS 10 These maxima are designed to
MAXC 10 minirnixe protected data store
MAXL 11 use while dlowing for some
DELY 20 expansion.

DYTN YES

Chart Continued
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CHART 4-1 Continued

SECTION 553-265 1-200

STEP

ACTION

2

Create 5 ARS schedule blocks (SCB, overlay 27).

SCB NO. | TRNK? DIGITS INSERT
DELETED | DIGITS:

0 NO 0 91

1 NO 0 93

2 NO 0 92

3 NO 1 93

4 NO 0 0

Note:  When specifying “digits to be deleted”, you are specifying how many digits are to
be deleted from the beginning of the number. If nothing is to be deleted, enter “0".

When specifying “digits to be inserted”, you are specifying which digits are to be inserted at
the front of the number. If it is desred to insert no digits, press RETURN.

PROMPT RESPONSE COMMENTS

REQ
TYPE

aust
SCBN
TR\K
DEL
INST

REQ
TYPE
CcusT
SCBN
TRAK
DEL
INST

REQ
TYPE
cusT
SCBN
TRAK
DEL
INST

NEW
SCB
2
0
NO

0
1

NEW
SEJB

] first SCB

NO
0
93

2 second SCB

92
Chart Continued

“Universd” SCB
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CHART 4-1 Continued

STEP ACTION

PROMPT RESPONSE COMMENTS
REQ NEW

TYPE ScB _

CUST 2 third SCB
SCBN 3

TRNK NO

DEL 1

INST 93

REQ NEW

TYFPE SCB

CUST 2

SCBN 4 fourth SCB
TRNK NO

DEL 0

INST 0

3 Create 4 ARS code data blocks (UAC, overlay 27).

ARS
CODE SCHEDULE
BLOCK
NO.
0 1
118 2
5 3
7 4

PROMPT RESPONSE

REQ NEW
TYPE UAC
cusT 2
UACN 118
SCBN 2
UACN 0
SCBN !
UACN 5
SCBN 3
UACN

SCBN a
UACN

REQ END

411 This completes the programming for this
example of Autovon improved ARS.
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1. GENERAL

PRACTICE 553-2661-101

Associated NTP

1.01 The Automatic Voice Network (AUTOVON) is the name given to
the maor non-secure military telephone network in the USA. It is
linked to an eguivadent Canadian network, the Canadian Switched
Network (CSN). Both of these networks are completely separate from
the public telephone network, and have their own numbering plans and
specia calling capabilities.

1.02 The two caling capabhilities unique to AUTOVON are

(a) Precedence. Each call involving the AUTOVON network is
identified with one of five priority levels. This priority level is
determined when diaing the call.

(b) Preemption. If al required trunks in a route are busy, a cal on
the route in any stage can be taken down or ‘preempted’ to free the
trunk for a call of a higher priority.

1.03 The SL-1 fills the role of an AUTOVON Private Branch
Exchange (PBX) by having one or more trunk routes between the
AUTOVON network and the SL-1. The SL-1 call processing software
for these routes is modified to provide proper signaling for AUTOVON
caling as well as precedence and preemption. For non-AUTOVON
trunk routes, the SL-1 uses standard call processing software.

1.04 The SL-1 is not intended to operate as a terminating PBX serving
as an AUTOVON node. This type of operation requires significantly
increased trandation and classsmarking capability and is more suited to
CO equipment.

1.05 The NTP describing the AUTOVON feature for Generic XI 1
Release 4 and its operation are:

553-2661-101 AUTOVON Genera Description
553-2661-181 AUTOVON Engineering Data
553-2661-301 Station sets and Attendant Console Operation for
Autovon features.
553-2661-181 Engineering  Consideration
553-2661-301 Operational Tests
553-2001-181 QPC71 2-Wire E&M/DX Trunk Description
553-2001-190 QPC237 4-Wire E&M/DX Trunk Description
553-2YY 1-220 Features and Services |: Data Administration
553-2YY1-221 Features and Services Il: Service Change
I nput/Output
553-2311-310 Data Administration 1. Feature Implementation
553-231 |-31 1 Data Administration [l: Input/Output Reference

Page |-
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553-2751-103 Network and Basic Authorization Codes
Description

1.06 In addition to the documents listed above, other documentation
describes the AUTOVON network as a whole:

I DCA Circular 370-V130-1: AUTOVON Switching Center
Requirements

I DCA Circular 370-V175-6: AUTOVON Network specifications

1.07 The previous AUTOVON Generic, X14, is described in
553-2661-100.
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2. AUTOVON FEATURES

PRACTICE 553-2661-101

PRECEDENCE

Attendant

Stations

Tie Trunks

2.01 On the AUTOVON network, each cal is marked with one of five
priority levels according to the urgency of the call. The levels, from
highest to lowest, are:

(@) Flash Override. Flash Override (FO) cals are the highest priority
cals in the AUTOVON system. They can not be preempted by any
other call but can preempt any call except other FO calls.

(b) Flash. Flash (F) cdls are the second-highest priority cals in the
AUTOVON system. They can be preempted only by FO calls.
They cannot be preempted by other F calls or lower-level calls.

() Immediate. Immediate (I) cals are the third-highest priority calls.
They can be preempted by FO and F calls but not by other | or
lower-level calls.

(d) Priority. Priority (P) cals are the fourth-highest level calls. They
can preempted by FO, F, and | calls, but not by other P or
lower-level calls.

(e) Routine. Routine (R) calls are the lowest-level calls. They can be
preempted by al but other R cals.

2.02 AUTOVON calls of a priarity level above Routine (i.e., a
‘precedence’ call) can be initiated by:

® the attendant

@ a station with the Class of Service (COS) required to access the
AUTOVON trunk, and the Network COS (NCOS) for the required
precedence level.

2.03 All AUTOVON cdls initiated from TIE trunks are sent out over
the AUTOVON trunks as Routine calls.

2.04 The SL-1 attendant console is equipped with keys for precedence
levels above Routine. The attendant can initiate calls of any precedence
level, or can extend a cal from a station to the AUTOVON network
using any precedence level (including Routine).

2.05 Like the attendant console, SL-1 stations can be equipped with
precedence keys for dialing precedence calls. The 500/2500 stations can
dial precedence calls using the Special Function Prefix (SPRE).

2.06 Every station is assigned a Network Class of Service (NCOS)
valug, in which is defined a maximum allowable precedence level. A
station may direct-dial calls of any precedence level up to and including
this maximum precedence. Calls of any higher precedence must be
extended to the AUTOVON network via the SE-1 attendant.

2.07 Tie trunks are assigned Trunk Group Access Restriction (TGAR)
codes which govern their access to SL-1 facilities. Subject to this
restriction, TIE trunks with the Fully Restricted 1 (FR1) COS or
higher can access AUTOVON trunk routes.

Page 2-1
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PREEMPTION

Page 2-2

2.08 AUTOVON trunk routes have a ‘preemption’ facility whereby any
trunk that is not idle can be forcibly disconnected. The trunk may or
may not be part of an established call (i.e, it may be in an established,
signaling, or any other nonidle state). A nonidle trunk can be forcibly
disconnected for one of two reasons:

® to use the subsequently freed trunk for another call (in which case the
trunk will be held busy for that cal), or

® to free a link for some other purpose, such as testing, in which case
the freed trunk may or may not be used again immediately.

2.09 Trunk routes going out from the SL-1 to an ASC can be one of
two types:

® Nonpreemptable. This trunk route can be used for routine-level
cals only. It cannot be preempted from the SL-1 end but can be
preempted from the ASC end. Over nonpreemptable trunk routes,
precedence calls are sent out as routine.

® Preemptable. This trunk route can be used for any level of call and
can be preempted from either the ASC or SL-1 ends.

2.10 When a cdl is preempted, both parties involved in the cal (or all
parties in the case of a conference) hear 3 s of preempt warning tone.
The parties then have a certain length of time to disconnect. If the trunk
is not disconnected within this time, the trunk is forcibly disconnected by
whichever end the preempting call originates from. If the trunk is to be
used for the preempting cal, it is held busy until the preempting cal is
ready to access it. If the trunk is not to be used, it is made idle.

2.11 A trunk can be preempted only if it meets the following conditions:
® not in maintenance busy

® not in line lockout

® not access denied

I not in use by an attendant

® not in any stage of preemption or outpulsing

® the precedence level of the call being preempted is less than the
precedence level of the preempting call

® not a test line or in any stage of testing

I not in end-to-end signaling configuration.
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2.12 After making a call, the caller can raise the precedence level of the
cal one or more times until the cal is completed or the cdler's
maximum alowable precedence level is reached. For example, if a
station or an attendant makes an AUTOVON cal and an idle or
preemptable trunk is not found, reorder tone is returned to the caller. At
this point the caller can ‘promote’ the cal by pressing a higher
precedence key. The call is then placed again by the system. If there are
still no idle or preemtable trunks available, the process can be repeated
until a preemptable trunk is found or the station or attendant reaches its
maximum allowable precedence level. (Calls cannot be promoted using
SPRE codes.)

213 An SL-1 can have as many AUTOVON trunk routes as required
(subject to normal system limits). These routes can be incoming only,
2-way, or outgoing only, or any combination thereof depending on
system requirements.

2.14 Nonpreemptable trunks routes between the ASC and the SL-1 can
use Dua-Tone Multifreqguency (DTMF) or Dia Pulse (DP) signaling
for outgoing calls and DP only for incoming calls. This trunk route can
be used only for Routine-level calls, which can be preempted from the
ASC but not from the SL-1.

2.15 Preemptable trunk routes to the ASC use DTMF for outgoing calls
and DP for incoming calls. This trunk route can be used for any level of
cal from Flash-Override to Routine. (Traditionally, however, this trunk
route is only used for precedence calls) Calls on this trunk route can be
preempted from either the ASC or the SL-1.

216 In genera, AUTOVON trunks are treated similarly to TIE
trunks, with Class of Service (COS) restrictions provided by Trunk
Group Access Restrictions (TGAR) for trunks and Trunk Access
Restriction Groups (TARG) for stations.

217 AUTOVON to AUTOVON trunk connections are allowed, subject,
to TGAR and TARG in addition to any other limitations imposed by
supervison or signaling incompatibilities.

2.18 Cal Modification. Some types of access are allowed only through
‘call modification’. This refers to such features as call transfer and call
forward. With these features the AUTOVON cal can be alowed or
denied either on the basis of the originating station or trunk
COS/TGAR, or on the basis of the forwarding/transferring station
COS/ITGAR. This option is selected in the Customer Data Block
(overlay 15, prompt OPT).

219 Incoming AUTOVON trunks can be assigned any one of the
following restriction levels for access to other trunk facilities:

® Unrestricted (UNR). No restrictions.

® Conditionally Unrestricted (CUN). Same as toll denied.

@ Conditionally Toll Denied (CTD). Same as toll denied.

o Toll Denied (TLD). Loca CO cdls and TIE trunk calls allowed,

toll CO cals denied unless made through the attendant or call
modification (Note).
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Outgoing AUTOVON
Calls

AUTOVON TONES
DIGITS, AND
RINGING

Precedence Digits
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® Semi-Restricted (SRE). CO cals alowed only through the attendant
or cal modification; TIE trunk calls alowed.

® Fully Restricted (FRE). CO calls allowed only through call
modiTication. TIE trunk calls allowed.

® Fully Restricted, Subgroup 1 (FRI1). CO cals denied, TIE trunk
cals alowed.

I Fully Restricted, Subgroup 2 (FR2). CO calls denied, TIE trunk
cals denied.

Note: If Code Restriction is in effect, calls to CO trunks can be
selectively alowed or denied. If the New Flexible Code Restrictions
feature is in effect, cals to al trunk routes can be selectively
allowed or denied on a per route basis.

220 Dia access to outgoing AUTOVON trunks is alowed from any
station or trunk, subject to any TGAR codes and Trunk Access
Restriction Levels assigned to station, trunks, or AUTOVON trunks. It
is recommended that direct dial access to the preemptable trunk group
be limited to attendants and stations with alowed precedence level
higher than routine. Outgoing routine calls on the nonpreemptable trunk
group can automatically advance to this trunk group when all
nonpreemptable trunks are busy (overlay 16, prompt STEP).

2.21 Stations and Non-AUTOVON trunks can be assigned any one of
the following levels for access to outgoing AUTOVON trunks.

I Unrestricted (UNR). No restrictions, except that DID trunks may
only obtain access through the attendant or call modification.

| Conditionally Unrestricted (CUN). Same as UNR.
® Conditionally Toll Denied (CTD). Same as UNR.
@ Toll Denied (TLD). Same as UNR

® Semi Restricted (SRE). Same as UNR.

® Fully Restricted (FRE). Cals from CO alowed only through call
modification, TIE trunk calls allowed.

® Fully Restricted, Subgroup 1 (FRI). Cals from CO denied, tie
trunk calls allowed.

I Fully Restricted, Subgroup 2 (FRZ2). Cals from CO denied, TIE
trunk calls denied.

222 To dlow for precedence operation of the AUTOVON network,
special AUTOVON signaling and progress tones are provided. These
tones are provided by the Flexible Tone And Digit Switch (QPC251).
In addition to AUTOVON tones, the QPC251 aso supplies &l standard
North American tones.

2.23 DTMF signaling uses, short bursts of tone pairs to represent digits.
For AUTOVON, the tone pairs are treated by the system as specid
digits denoting the precedence level of a cal (adso included are the DP
equivalents for DP signaling):
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e FO (flash Override): 697-1- 1633 Hz (10 pulses, i.e, digit ‘0")
o F (Flash): 770-1-1633 Hz (1 pulsg, i.e, digit ‘1)

® | (Immediate): 852-1- 1633 Hz (2 pulses, i.e., digit ‘2')

I P (Priority): 941-i-1633 Hz (3 pulses, i.e, digit ‘3')

I R (Routine): the absence of any of the above tones in DTMF
outpulsing indicates that the cal is Routine-level. For DP outpulsing,
4 pulses (i.e., digit ‘4’) represents Routine.

2.24 Preemption Warning Tone is given to all parties in an
AUTOVON cal that is about to be preempted. It consists of 440 i-620
Hz.

2.25 SL-1 internal DN are identical for internal calls, incoming
AUTOVON cdlls, and direct diadled calls from the public network. SL-1
internal directory numbers can consist of two, three, or four digits.

226 The AUTOVON diding plan assigns three-digit NXX codes to
ASC. The SL-1 is considered part of this plan and can be assigned its
own NXX code. Depending on how the ASC trandates dided digits, it
can outpulse up to and including the seven digits of the PBX code and
extension, not including the precedence digit, where applicable.
Therefore, the digits outpulsed to the SL-1 can consist of:

{PHNXX} DXXX

Where: P = precedence digit, NXX= PBX code, DXXX == SL-1
extension DN, and { } denotes that the digits are optional.

2.27 The precedence digit, P, is never included on incoming calls over
nonpreemptable trunk routes, since al cals on this route are assumed to
be routine (note). It is always included on incoming calls over
preemptable trunk routes and can be the digit O(FO), I(F), 2(I), 3(P),
or 4(R).

Note: The only exception to this rule is if a call on this route is
preempted by the ASC, in which case the P digit is included after
preemption has occurred.

2.28 If the NXX digits are outpulsed from the ASC but not required by
the SL-1 up to three digits can be absorbed through a customer defined
option (overlay 16, prompt IABS). The precedence digit is not absorbed.

2.29 Nonpreemptable Routes. Dialing to an ASC over a
nonpreemptable trunk route can be DTMF or DP. Since all cals placed
by an SL-1 over this type of trunk route are routine and cannot be
preempted by the SL-1, precedence digits are not outpulsed. Thus digits
outpulsed over a nonpreemptable AUTOVON trunk route can consist
Of:

{RC} {NYX} NXX DXXX
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Where RC is the route code, NYX is the AUTOVON area code
(required if calling to another AUTOVON area), NNX is the code of
the ASC to which the call is ultimately destined, and DXXX is the
required extension. { } indicates optional digits. (The trunk access code is
not shown.)

2.30 Route codes indicate the routing treatment to be given to the cal
over the ASC network and may or may not be included depending on
the configuration of the ASC. For example, SL-1 Data calls using an
Add-On data module may require line conditioning or switching out of
echo suppressers.

2.31 The AUTOVON area code is required if cdling to another
AUTOVON aea

2.32 The user may dial some or al of the above codes. Whatever dialing
plan is used must be coordinated with the ASC and AUTOVON
network.

2.33 Preempt&e Routes. Didling to an ASC over a preemptable
trunk route is DTMF only. The P digit is not outpulsed for Routine

cals, but is outpulsed for Priority or higher-level calls, and is derived
from:

® the P, I, F and FO feature keys on the attendant console or SL-1
station set, or

@ the equivalent SPRE and precedence code sequence.

2.34 These digits outpulsed over a preemptable trunk route can consist
Of:

{P} {RC} {NYX} NXX DXXX

(The trunk access code is not shown).

2.35 The precedence tracking Call Detail Recording (CDR) option can
be used to maintain a record of stations making precedence cals. When
the AUTOVON CDR Enhancement package is equipped, an additional
field is appended to CDR records pertaining to call initiation,
modification and termination for the station making the call. This field
contains the precedence level of the cal, in the form of a blank and a
single digit:

0 - AUTOVON Hash Overide

1 - AUTOVON Hash

2 = AUTOVON Immediate

- AUTOVON Priority

AUTOVON Routine

o >~ W

— Non-AUTOVON.

2.36 Codes 4 and 5 are stored on magnetic tape but are not printed out
on TTY. A more detailed description of the CDR magnetic tape format
and TTY format modification is given in 553-2631-100.
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2.37 The AUTOVON precedence level is not appended to the CDR
initialization and time stamp records.

2.38 The AUTOVON network uses 4-wire transmission throughout.
The types of SL-1 trunk that can be used for AUTOVON trunk routes
are;

® QPC237 4-wire E&M/DX trunk or
® QPC71 2-Wire E&M/DX trunk, with add-on 24V4 repeater.

2.39 SL-1 software programs have been tailored to suit the signaling and
call processing requirements of AUTOVON, including detection of
‘precedence’ digits, preemption, and special treatment of precedence calls.
The sequence and timing of signals on AUTOVON trunks is discussed
in 555-2661-181. A description of the QPC237 4-wire E&M/DX trunk
is contained in 553-2001-190. A description of the QPC71 2-wire
E&M/DX trunk is contained in 553-2001-187.

240 Incoming AUTOVON precedence cals are distinguished by a
specia triple-ringing signal. For SL-1 sets this involves a specia ringing
cadence and ring duration. For 500/2500 sets, special ring timing is
provided.

241 SL-1 sets obtain the distinctive ringing cadence from the QPC251
TDS card. The specia cadence for tone ringing and ringback is 1.64 s
on and 0.36 s off. The normal tone ringing frequencies are used, but the
specia ringback tone consists of 440-1-480 Hz.

2.42 For 500/2500 sets the distinctive ringing cadence is 1.54 s on and
0.38 s off. The specia ringback tone of 440-1-480 Hz is aso provided.

2.43 This digtinctive ringing, if selected, is retained by the call regardiess
of how it is modified (e.g., Attendant Intercept, Night Intercept, Call
Park, etc.).

2.44 Because the distinctive ringing cycle involves 2.5 times as much ‘on’
ringing time as norma ringing, the number of 500/2500 set ringers that
may be rung at any one time is reduced. The amount of the reduction
depends on what percentage of calls are expected (at maximum) to
receive distinctive ringing.

Page 2-7






PRACTICE 553-2661-101

3. ATTENDANT FEATURES

INCOMING CALLS

Routine Calls

Precedence Calls

3.01 To dlow the attendant to handle various precedence levels of calls,
the attendant console in an AUTOVON equipped SL-1 can be equipped
with severa keys unique to AUTOVON operation.

3.02 Incoming Call Indicatiors (1Cl):

® AUTOVON Routine (A4 VR). Routine level cals coming into the
SL-1 from AUTOVON trunk routes appear on this IClI key. Calls
presented on this IClI key are transferred to a free Loop Pickup Key
(LPK) when their turn in the LPK queue arrives. AUTOVON
Routine cals are queued as normal TIE trunk calls.

® AUTOVON Precedence (PRC). Precedence cals coming into the
SL-1 from AUTOVON trunks routes appear on this ICI key. These
calls go to the front of the attendant queue in order of precedence (al
FO calls first, F calls second, etc.).

® AUTOVON Precedence Intercept (PIN). Cals appearing on this
ICl key are precedence cals from the AUTOVON network that have
been misoperated, i.e, dialed towards vacant or maintenance busy
numbers, blocked in the network, slow-answer recalled or Distinctive
ringing No Answer (DFNA) calls.

3.03 Precedence Keys. In the AUTOVON network, the normal
AUTOVON telephone set has a 16-key dia pad. This comprises a
normal 12-key pad with keys added for the FO, F, I, and P precedence
digits. Since SL-1 does not provide the 16-key pad, separate keys are
used to outpulse the FO, F, I, and P digits. (These digits can aso be
outpulsed using SPRE+access codes.)

3.04 Digit Display. Incoming Routine calls from an AUTOVON trunk
route cause the digit display to display the trunk access code and
member number as in normal operation. For incoming precedence calls,
the precedence level is displayed, followed by the trunk access code and
member number. The precedence level for digit display purposes is
coded as follows: 0 = FO, 1 =F, 2 =1, and 3 = P. For example a
Flash call from trunk member 7 of an AUTOVON trunk route with
access code 21 would be displayed as 1-21 -7. A Routine call would be
displayed as 21-7.

3.05 A routine cal from an AUTOVON trunk route appears on the
LPK key or the AUTOVON Routine (AVR) ICI key if a LPK is not
available. When the call reaches the LPK key, the digit display shows
the trunk access code and member number of the trunk used for the
incoming call. The attendant can then treat the call in the same way as
a norma TIE trunk call.

3.06 A precedence call from an AUTOVON trunk route appears on a
LPK or on the AUTOVON Precedence (PRC) ICI key if a LPK key is
not available. When a LPK key becomes available, the precedence call is
presented first, regardless of whether its turn in the LPK queue has
come or not. The attendant can then extend the call in the same way as
a TIE trunk call.
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3.07 Precedence cals from the AUTOVON network that do not
complete for various reasons are re-routed to the attendant via the PIN
ICI key. When a LPK key becomes free, the precedence call is
presented even if other calls have been waiting in the queue longer. The
digit display shows the DN that was originally dialed by the caller. The
attendant can display the precedence level, access code and member
numbers of the AUTOVON trunk by pressing the ‘Display Source’ key.
The attendant can than transfer the call or perform other functions as
normal.

3.08 The attendant is informed of the arrival of a precedence call even if
busy processing some other call. When the precedence call arrives in the
attendant queue, the CW lamp begins to flash and the attendant tone
ringer sounds. The CW lamp continues to flash, and the tone ringer
continues to sound, as long as there are precedence calls in the queue.

3.09 If a precedence call is made to a busy station, the call is returned
to the attendant via the PIN key. The attendant can then dia the
originaly didled DN to complete the call. If the precedence level of the
incoming cal is greater than that of the established call, the attendant
can then enter the conversation on the busy line and ‘talk off’ the
connection to allow the precedence call to complete.

3.10 If the attendant decides not to complete the incoming cal to the
busy station, pressing the Release Destination key leaves the established
cal unmodified.

3.11 The attendant cannot enter the conversation at the busy station if
any of the following conditions are encountered. In these cases, overflow
tone is returned to the attendant if:

@ either party of the current cal is on hold

¢ the cal on the dialed station is parked

@ the dialed station has Make Set Busy activated

® the dialed station has Group or Individual Do Not Disturb active

@ the dialed set is locked out

@ a connection between the didled set and the incoming call is ‘access
denied’ because of TGAR, TARG, COS etc.,

@ there is an attendant associated with the call at the busy station

® the call at the busy dtation is aready in the process of being
preempted

@ the current call at the busy station is ‘Camped On' or ‘Call Waiting'
on another set.

@ the busy station is dialing
@ the incoming call was unable to complete because of network blocking

@ the precedence level of the current call is equal to or greater than that
of the incoming call
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® there is dready another ‘Call Waiting' to tak to the station
@ the dided set is maintenance busy.

3.12 If any of the following conditions are encountered at the diaed
station, the call is modified as indicated:

® Station to Station Calls. If the busy station is engaged in a cal to
another station, the call is assumed by the system to be Routine, and
completion to busy is permitted.

® Order of Disconnection. If the busy station hangs up before the

attendant tries to complete to busy, the attendant must reextend the
cal as normal.

I Ring Again. If the dialed station has ‘Ring Agan’ activated on a
trunk or another station, it will be held away from the ‘Ring Agan’
cal until the precedence call is completed.

3.13 Traditionaly, AUTOVON access from PBX systems has been
controlled by the PBX attendant. When a caller requires access to the
AUTOVON network, the caller dials the attendant and asks the
attendant to place the call. The SL-1 attendant has the capability to
fulfill this role.

3.14 The attendant can extend Routine calls to AUTOVON trunks in
the same way as for norma trunks, i.e, the attendant dials the
AUTOVON trunk access code, receives dial tone, and dias the required
extension number. If when dialing the trunk access code all trunks in
the route are busy, overflow tone is returned to the attendant.

3.15 To extend a precedence call, the attendant dials whichever of the
four precedence codes is required, then the AUTOVON trunk access
code, then the AUTOVON extension number. The dialing of precedence
codes can be done in one of two ways:

(@) Precedence Feature Keys. The attendant console in an
AUTOVON SL-1 can be equipped with one feature key for each
of the four precedence levels: FO, F, I, and P. To dia the
precedence digit when making an AUTOVON call, the attendant
simply presses the appropriate feature key. This code can be
entered either before or after the AUTOVON preemptable trunk
access code is dialed.

(b) SPRE Codes. The attendant can aso dia a precedence digit by
dialing the special function Prefix (SPRE), then the 2-digit code for
the required precedence level as follows:
® FO: SPRE + 8 + 2
I F SPRE + 8 + 5
¢ | SPRE + 8 + 8

oP SPRE + 8 + 0

Page 3-3
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3.16 When the attendant dials a precedence call, the digits are shown on
the digit display as in the case with other types of calls. The precedence
digits are shown on the digit display in their trandlated form, i.e, in the
same form as the ASC would outpulse them to the SL-1 for incoming
cdls:

¢ FO =0
o =1
o1=2
| P=3.

3.17 Thus if the attendant were to dia a flash call with trunk access
code 21 to extension 737-2772, regardless of whether feature keys or
SPRE codes were used to dia the F digit, the digit display would show
1-217372772.

3.18 If adl AUTOVON trunks are busy with cals of egua or higher
precedence than the one being extended by the attendant, re-order tone
is returned to the attendant. At this point, the attendant may ‘promote
the call by pressing a higher precedence key. (Calls cannot be promoted
by diding SPRE + precedence code) The SL-1 removes the re-order
tone and scans the trunks in the route again for a preemptable call. This
procedure may be repeated until the call goes through or is abandoned.

3.19 Stations engaged in AUTOVON cals may need to recal the
AUTOVON Dia Service Assistance (DSA) operator for specia cal
completion or conferencing purposes. When a station engaged in an
AUTOVON cdl recals the attendant and requests a DSA recdl, the
attendant presses the Signal Destination key. This causes the SL-1 to
send a switch-hook flash (of programmable length: overlay 15, prompt
SDFL) to the AUTOVON network, resulting in a recal of the DSA
operator. When the DSA operator answers, the attendant can connect
the operator with the station using normal procedures.

3.20 For Speed Call, System Speed Call (SSC), and Network Speed Call
(NSC), the precedence digits may be stored in the speed cal lists in
SPRE code form (i.e., the stored number is SPRE + 8 + x).
Precedence keys cannot be used to store precedence digits. When the
speed call entry is invoked, the call is placed as if the precedence digit
had been diaded from the keypad.

3.21 A Precedence key cannot be pressed before a Speed Call key.

3.22 If the call is blocked by a busy trunk route, the attendant may
promote the call in the normal manner.
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4,01 Routine calls to the ASC may be directly dialed from any station
for which access to nonpreemptable trunk groups is allowed by the
restrictions of COS, TGAR, etc. Station users may also gain access to
AUTOVON facilities through the attendant. Stations allowed access to a
preemptable trunk route may also direct dial precedence calls up the the
maximum precedence level specified in the Network Class Of Service
(NCOS) assigned to the station.

4.02 The four precedence keys FO, F, I, and P that can be assigned to
an attendant can also be assigned to an SL-1 set. SL-1 sets can place
routine and precedence calls in the same way as the attendant console,
i.e, dia the precedence digit, (if required), trunk access code, and
extension number. Stations may also promote calls in the same way as
attendants.

Page 4-|
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5 FEATURE INTERACTIONS

5.01 The operation of the following features may be affected when they
are used in conjunction with AUTOVON.

Attendant 5.02 AUTOVON cannot be administered using the Attendant
Administration Administration feature.

Attendant Extended 5.03 Attendant extended precedence calls distinctively ring terminating
Cdls sets.

Attendant Intercept 5.04 Busy or No-Answer DN. Precedence calls are automatically routed

to the attendant if the called station is busy or does not answer within a
specified period of time. If the caled station has invoked Hunting or
Call Forward (al cals), these act in the normal manner, but if the cal
dtill cannot be completed it is routed to the attendant Precedence
Intercept (PIN) ICI. The CFNA timer for precedence calls has its own
separate timer in customer data (prompt DFNA), as distinct from the
norma (routine) CFNA.

5.05 Maintenance DN. Misdidled but complete precedence cals to
maintenance DN (which are preceded by the Special Function Prefix
(SPRE) digits)are also intercepted to the attendant.

5.06 Other Calls. The following types of cals may have intercept
treatment specified in the customer data block. If they are precedence

cals, they are intercepted to the attendant regardiess of this specified
treatment:

® cdls to DN for which access is denied
o cals to vacant DN
® cdls to maintenance-busy DN

e code or toll-restricted calls from toll-denied AUTOVON trunks.

Authorization Codes 5.07 Station users can raise the level of restrictions, including precedence
levels, by using the ‘Basic Authorization Codes (BAUT) capability.
Each authorization code stored in the system is assigned on NCOS value
which defines the maximum alowable precedence. This feature alows
station users to transport their own station's capabilities to another
station, even though the other station may be more restricted. Network
Authorization Codes (NAUT) apply only to Electronic Switched
Network (ESN) and therefore cannot be used to access AUTOVON
Routes.

5.08 Routine Calls. To place a Routine AUTOVON cal using an
authorization code, the user dias:

(1) SPRE + 6

(2) an authorization code that alows access to the nonpreemptable
AUTOVON trunk route

(3) the trunk access code

Page 5-1
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(4) the AUTOVON network number.

5.09 Precedence Calls. To place a precedence call to the AUTOVON
network using an authorization code, the user dials:

(1) SPRE + 6

(2) an authorization code that alows access to the preemptable
AUTOVON trunk route at the desired precedence level

(3) SPRE + precedence level code (or press the appropriate precedence
key) for desired precedence level

(4) trunk access code for the preemptable AUTOVON trunk route
(5) the AUTOVON network number.

5.10 If a precedence call terminates on a set in Automatic Answerback
(AAB) mode, Distinctive Ringing is applied until AAB occurs.

5.11 Automatic Answerback answers precedence calls the same as as
routine calls. If there is nobody at the station set to speak to the caller

when answer back occurs, this could cause confusion and call processing
difficulty. Users are advised to turn off this feature when away from the
Set.

5.12 Precedence calls to an ACD-DN are not permitted to queue for an
Automatic Cal Didribution (ACD) agent. If an idle agent is not
immediately available, such a cal is intercepted to the attendant. The
attendant may then transfer the call to the ACD-DN and stay on the
line waiting for an answer. In this case the cal is placed in the ACD
high-priority queue.

5.13 The Auto Dia key may not be programmed to contain SL-1
precedence keys. If an Auto Dial is to contain precedence the SPRE
code must be used. However, Auto Dia cals may only be promoted
using precedence keys.

5.14 If a precedence call terminates on an SL-1 set and buzzing is to be
applied, the buzzing is continuous. Routine calls result in the norma 2-s
buzz.

5.15 Since TTY printouts from AUTOVON enhanced Cal Detail
Recording (CDR) are 2 characters wider than the conventional CDR
TTY printout, there is a possibility that the enhanced format may not fit
on some printers.

5.16 CDR tapes and CDR data are subject to many types of
downstream processing, both from outside firms and by Northern
Telecom eg., for the Communication Mangement Center. If the
AUTOVON enhancement for CDR is equipped, any downstream
processing systems must be modified to accommodate the changed
format.

com
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Call Forward 5.17 AUTOVON calls from the AUTOVON network cannot be
forwarded back into the AUTOVON network. AUTOVON trunk calls
to stations which are call forwarded to outgoing trunks are subject to
TGAR and COS redtriction. For example, if the the AUTOVON trunk
group is denied access to the CO trunk group (either by TGAR
restriction or by assigning an FR1 or FR2 COS to the AUTOVON
trunks group), Routine calls from an AUTOVON trunk to a station
forwarding calls over a CO trunk are intercepted according to the
specified intercept treatment. Precedence calls are aways intercepted to
the attendant. AUTOVON calls coming into a call-forwarded DN either
retain the COS/ITGAR assigned to the incoming AUTOVON trunk, or
take those of the forwarding set, whichever is specified in the Customer
Data Block (overlay 15, prompt OPT).

5.18 Distinctive Ringing is preserved for forwarded precedence calls.

Call Park 5.19 Cdlls that are station-parked and timout and are recalled to a busy
station are not intercepted back to the attendant, even if the cal is
precedence call. Distinctive Ringing is preserved for precedence calls.

Call Pickup 5.20 Precedence calls to a station in a Call Pickup group can be picked
up from another station in the same group, provided the connection is
alowed by TGAR, COS, etc. The maximum alowable precedence level
of the station performing the pickup can be lower than the precedence
level of the incoming call.

Call Transfer 5.21 Digtinctive Ringing is preserved for transfered precedence calls.

Called Party Disconnect 5.22 Cadled Party Disconnect Control (CPDC) is not permitted for
Control AUTOVON trunks.

Centralized Attendant 5.23 Precedence digits cannot be transmitted across Release Link trunks.

Service Thus a Centralized Attendant Service (CAS) Main attendant cannot
extend an AUTOVON precedence call over AUTOVON trunks a a
CAS Remote location. A precedence cal from a CAS Remote station can
be extended by a CAS Main attendant only over AUTOVON trunks at
the CAS Main location. In this case, precedence and promotion keying
can only be done by the CAS Main attendant.

Conference 5.24 All stations conferenced into a precedence call are rung distinctively.

Direct Inward System 5.25 Precedence calls to a Direct Inward System Access (DISA) DN are

Access intercepted to the attendant. Routine calls to a DISA DN receive normal
intercept treatment. It is not possible to place precedence calls from a
DISA DN.

Electronic Switched 526 AUTOVON trunk routes are not permitted in the route lists for

Network Features Network Alternate Route Selection (NARS), Basic Alternate Route

Selection (BARS), or Coordinated Dialing Plan (CDP), due to possible
preemption interactions. The faciliies of NARSBARS/CDP can be
used to access another PBX where AUTOVON trunks terminate.
Routine AUTOVON cals can then be placed using the facilities at the
other PBX, and AUTOVON precedence calls can be placed only
through the attendant at the other PBX.

5.27 Speed Call. The precedence level of the cal cannot be greater than
the maximum precedence level defined for the Network Class of Service
(NCOS) of the call.
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® For System Speed Call (SSC), the NCOS of the cal is either the
originator's NCOS or the NCOS of the SSC list, whichever has the
higher Facility Restriction Level (FRL).

@ For Network or regular Speed Cal, the NCOS of the cal is the
originator's NCOS.

Flexible Hot Line 5.28 ASC incorporate a feature called Off-Hook, or Hot Line Service as
outlined in DCA Circular 370-V130-1. This feature is required for
applications where a cal must be established through the AUTOVON
network automatically as a result of lifting a handset. SL-1 incorporates
a smilar feature, the ‘Flexible Hot Line'. Flexible Hot Line service can
be provided to designated 500/2500 sets via Data Administration (service
change). Each station so designated must be assigned the Manua Line
(MNL) COS and digits must be stored via service change to dia the
required DN. For AUTOVON, these may include precedence digits (in
SPRE form), route codes, AUTOVON trunk access codes, and
AUTOVON network number. The DN cannot be modified by the user.

Forced Charge Account 5.29 It is not possible to automatically promote the precedence of a call
using Forced Charge Account (FCA). The call must be re-dialed at the
higher precedence level.

Hunting 5.30 Precedence calls terminating on a hunt DN are rung distinctively.

Make Set Busy 5.31 Routine calls to a set which is made busy are given busy tone.
Precedence calls are routed to the attendant.

Message Center 5.32 Precedence calls to busy or non-answering stations are not
forwarded to the Message Center, Integrated Messaging System (IMS),
or Integrated Voice Messaging System (IVMS), even if this is specified
by CFNA. These calls are intercepted to the attendant. Precedence calls
dialing the message center directly are handled as other ACD cals if the
message center is an ACD type. Calls to a DN-type message center are
treated as those to a normal DN.

Multiple Precedences 5.33 If a station user dials multiple precedence codes before accessing an
AUTOVON trunk the last precedence code dialed is used. This alows
Speed Cal and Auto Dia numbers containing precedence digits to be
promoted to higher precedence levels after dialing.

Night Intercept 5.34 Incoming AUTOVON calls can be automaticaly re-routed to an
assigned night station when the attendant position is not manned. Such
calls are queued for service and the night station can transfer the calls as
applicable. The queuing is in order of precedence. Thus, an incoming
cal of higher precedence than those aready in the queue moves to the
front of the queue. However, a ‘cal waiting’ or ‘camping on’ the night
station cannot be displaced by a cal of higher precedence. Listed
Directory Number (LDN) calls are treated the same as Routine calls for
gueuing purposes. The night station does not have local preemption
capabilities, and outgoing calls from the night station to the AUTOVON
trunk are treated like those from any other subscriber station.

Office Data 5.35 Overlay 81 and 83 recognize the SL-1 Precedence Keys.
Administration System
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Precedence Attendant 5.36 Station users may dia a precedence SPRE code and then dial ‘0

Access for the attendant. This call is then placed in the attendant priority queue
and appears on the PRC ICIl. This provides two advantages. it offers
priority access to the attendant, and helps the attendant verify that the
calling station does have precedence access.

Recorded Overflow 5.37 Incoming calls of Priority or higher-level precedence do not receive

Announcement Recorded Overflow Announcement (ROA) even if the customer has this
option enabled. Routine cals receive whatever ROA treatment is
specified for normal calls.

Ring Again 5.38 Upon finding the AUTOVON trunk group busy, station users may
use the Ring Again feature. The precedence level is stored for the call
and used when outpulsing to the ASC.

Special Function Prefix 539 Cdls incoming over AUTOVON trunks cannot use dial access
features which require the use of Special Function Prefixes (SPRE).

Speed Call 540 The precedence SPRE codes may be stored in Speed Call lists
(note). When a speed cal list is programmed the precedence digits must
be dialed (precedence keys are not stored). Calls are placed as if the
precedence access code was dialed from the keyboard. If the call is
blocked, SL-1 set users may promote the call to a higher precedence.

Station to Station 5.41 Station users may dial a precedence SPRE code and then an SL-1
Calling DN. The cal is completed as normal and receives no special treatment.
Stored Number Redial 5.42 If a user places a precedence call using SL-1 set precedence keys,

the precedence of the call is not stored. The cal may, however, be
promoted in the usua way.
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1. GENERAL

1.01 The Automatic Voice Network (AUTOVON) is the name given to
the major non-secure military telephone network in the U.SA. It is
linked to an equivdent Canadian Network, the Canadian Switched
Network (CSN). Both of these networks are completely separate from
the public telephone network, and have their own numbering plans and
specia calling capabilities.

1.02 The SL-1 fills the role of an ALJTOVON Private Branch
Exchange (PBX) by having one or more trunk routes between the
AUTOVON network and the SL-1. This practice describes the trunks,
signaling and tones used for AUTOVON trunk routes, and in generd
provides information useful when planning the SL-1 interface to an
AUTOVON Switching Center (ASC).

Note: This practice describes the AUTOVON feature for Generic

X1 1 Release 4. Engineering data for the Generic X4 AUTOVON
feature can be found in 553-2661-180.

1.03 Reference Documentation: The following documents may also be
useful when planning the SL-1 interface to an ASC:

553-2001-1 51 Engineering and Assignment of Equipment
553-2201-151

553-2001-182 Summary of Transmission Parameters
553-2001-187 2-wire E&M/DX Trunk Description
553-2001-190 4-wire E&M/DX Trunk Descritption
553-2001-450 Traffic Measurement

DCA Circular AUTOVON Switching Center Requirements
370-V130-1

DCA Circular AUTOVON Transmission Specifications
370-V175-6

Page |-
1 Page


Brandon Hunt



telemanuals.com


Brandon Hunt



telemanuals.com

PRACTICE 553-2661-181

2. AUTOVON TRUNK INTERFACE

201 The AUTOVON network uses 4-wire transmission throughout.

The two types of SL-1 trunks that can be used for AUTOVON trunk
routes are:

e QPC237 4-wire E&M/DX trunk (this is the preferred type), or

I QPC71 2-wire E&M/DX trunk, with add-on 24V4 repeater to
convert to 4-wire operation.

2.02 SL-1 software programs have been tailored to suit the signaling and
call processing requirements of AUTOVON, including detection of
‘precedence’ digits, preemption, and special treatment of precedence calls.
For a complete description of the QPC71 and QPC237 circuit packs,
read 553-2001-187 and 553-2001-190 respectively.

2.03 An SL-1 can have as many AUTOVON trunk routes as required
(subject to normal system limits). These routes can be incoming only or
outgoing only (recommended for heavy traffic routes to minimize the
possibility of glare), or 2-way (suitable for light traffic routes). The
trunk routes can be of two types. preemptable and non-preemptable.

2.04 Nonpreemptable. Nonpreemptable trunk routes between the ASC
and the SL-1 use Dua Tone Multifrequency (DTMF) or Dia Pulse
(DP) signaling for outgoing cals and DP only for incoming precedence
cals. This trunk route can be used only for routine-level calls (see
Note). Any precedence calls made on this route by the SL-1 are sent out
as routine.

Note: The only exception to this rule is if the ASC preempts a call
on this route and sends another call of higher precedence. The
SL-1 cannot preempt calls on the route.

2.05 Preemptable. Preemptable trunk routes to the ASC are DTMF
for outgoing calls and DP for incoming calls. This trunk route can be
used for any level of call from Flash Override to Routine (traditionaly,
however, this trunk route is reserved for precedence calls). Calls made
on this trunk route can be preempted from either the ASC or the SL-1.

AUTOVON  Trunk 2.06 AUTOVON trunk routes require the following options:
Options
® Wink Start. ASC use wink start operation for trunk seizure and
preemption. Wink start is selected in the trunk data block, overlay 14,
prompt STAR, response ‘wnk’.

® Either End Disconnect Control. This is required to allow
preemption of AUTOVON trunks from either the ASC or the SL-1.
Disconnect control is selected in the route data block, overlay 16,
prompts NEDC and FEDC. Response to both is ‘eth’.

TRANSMISSION 2.07 The QPC237 trunk circuit is the SL-1 4-wire E&M/DX trunk
interface which does not require external 2- to 4-wire conversion
equipment. In addition, the QPC237 can aso provide control signas for
external echo suppressors.
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2.08 Figure 2-1 shows an SL-1 arranged for interfacing to an ASC.
DCA circular 370-V175-6 specifies a loss of 0 dB on PBX access lines
from 4-wire PBX to the ASC. 2-wire user loops from the ASC have a
design loss averaging 3 to 7 dB maximum. A QPC237 trunk introduces
a loss of 0.5 dB (pad out) on connections between the QPC237 and
QPC60 or QPC61 line cards to SL-1 stations. With the pads switched
in a the QPC237, the loss is 25 dB. Typica SL-1 subscriber loops
have a loss of 3 dB or less. Thus the loss introduced between an SL-1
station and the ASC conforms to ASC requirements. On trunk-to-trunk
connections between an ASC and a PBX the SL-1 has a 0 dB loss
between QPC237’s, as required by AUTOVON.

2.09 The following paragraphs outline the trunk signaling sequences for
incoming and outgoing AUTOVON calls, and cal preemption.

com
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SL-1 Seizure Sequence 2.10 Figure 2-2 shows the signaling from the time a free trunk has been
(Idle Trunk) identified and is required for use until the talking state is reached. The
SL-1 seizure sequence is as follows:

(1) The SL-1 seizes the trunk by going Off-Hook (battery on M Lead).

(2) The SL-1 starts Glare timing (default 48 ms) and Seizure <
Supervision timing (default 5 s). The Glare timing interval is <
programmable between O and 2 s in 8 ms increments to
accommodate both No. 1 ESS start pulse (which can be as short as
40 ms after SL-1 seizures), and satellite facilities (where up to 800
ms delay can be expected).

(@ If an Off-Hook is received from the ASC within the Glare
interval, the SL-1 assumes a request for service and switches to
the incoming call, rerouting the outgoing cal on another trunk.

(b) If Off-Hook is not received within the Seizure Supervision <

period, the SL-1 assumes Trunk failure and flags diagnostic
routines.

(3) The ASC sends back a Start Pulse (Off-Hook). If the pulse is too
short (less than 100 ms), it is ignored by the SL-1. If the pulse is
too long (more than 350 ms), the SL-1 assumes Glare, in which
case it reroutes the outgoing call on another trunk and locks the
trunk out for 30 s. The ASC returns dia tone when the Start Pulse
is sent.

(4) The SL-1 delays 128-256 ms after the start Pulse before sending

digits.
Off-Hook r—————
; Digits
SL-1 Seizes
SL-1 M Lead Trunk 'z Outpuised
On-Hook _ | —

| ASC Returns
Off-Hook | Start Pulse }
\
ASC E Lead |
On-Hook ‘
\ i Answer
| _Glare Supervision
| Timing |
\ |
Fig. 2-2
S -1 Seizes AUTOVON Trunk
Page 2-3
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ASC Seizure Sequence

ASC PREEMPTION

2.11 Figure 2-3 shows the signaling from the time of incoming trunk
seizure by the ASC until the digits are received by the SL-1. The ASC
seizure sequence is as follows:

(1) An Off-Hook from the far end (ground on E lead) is detected by
the SL-l.

(2) The SL-1 marks the trunk busy and determines that the seizure
persists for at least 128 ms.

(3) The SL-1 sends a start pulse (Off-Hook) for 256 ms and prepares
to receive digits. It aso starts the Stuck Sender timer.

(@) If the first digit is not received within the Stuck Sender period, a
faulty trunk is assumed and the trunk is put in a line lock-out
state. Diagnostics are flagged, and a minor alarm is raised.

(b) If the first digit is received within 5 s, incoming digit absorbtion
occurs (if specified for the route), excluding the precedence digit.

212 The following sequences describe the events occurring when the

SIGNALING ASC preempts a call established or in the process of being established on
a trunk. The trunk may or may not be used again. The initial conditions
on the trunk can be as follows:

I SL-1 On-Hook/ASC Off-Hook
® SL-1 Off-Hook/ASC Off-Hook
@® SL-1 Off-Hook/ASC On-Hook.
2.13 If both ends are On-Hook, Preemption is not valid since the trunk
is dready idle.
SL-1 Returns Wink
Off-Hook Start Pulse
SL-1 M Lead
On-Hook
I Answer
: Supervision
|
| | |
| Glare ! '
I Timing ,I Digits :
Off-Hook ' Outpulsed
ASC Seizes
ASC E Lead Trunk
On-Hook S ——
Fig. 2-3
ASC Seizes Trunk to SL-1
Page 2-4
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214 S.-1 On-Hook/ASC Off-Hook. This state occurs when a cal is in
the process of being established, i.e., the ASC is waiting for a Start
Pulse or is in the middle of sending digits. The sequence for preemption
by the ASC is as follows (see Fig. 2-4):

(1) The ASC sends a Preempt Wink (280-416 ms On-Hook).

(@) If the circuit is to be reused, the ASC remains Off-Hook and
waits for a Start Dial pulse from the SL-1.

(b) If the circuit is not to be reused, the ASC remains Off-Hook for
95-105 ms, then returns On-Hook for a valid disconnect period.

2.15 S.-1 Off-Hook/ASC Off-Hook. This is the norma talking state.
The signaling sequence for preemption by the ASC is as follows (see
Fig. 2-4):

(1) The ASC sends a Preempt Wink (On-Hook) for 280-416 ms, then
Preempt Tone for up to 3 seconds.

(@ If the circuit is to be reused, the ASC remains Off-Hook waiting
for the Start Dia pulse from the SL-1.

(b) If the circuit is not to be reused, the ASC returns Off-Hook for
95-105 ms, then On-Hook for a valid disconnect period.

2.16 SL-1 Off-Hook/ASC On-Hook. The situation occurs on an
outgoing cal from the SL-1 after the ASC has returned a Start Dia
pulse but before the caled station answers. The signaling segquence for
preemption by the ASC is as follows (see Fig. 2-5):

(1) The ASC transmits a momentary Off-Hook for 95-105 ms, then
Preempt Wink (On-Hook) for 280-416 ms.

(@ If the circuit is to be reused, the ASC remains Off-Hook waiting
for the Start Dia pulse from the SL-1.

(b) If the circuit is not to be reused, the ASC returns Off-Hook for
95.105 ms, then On-Hook for a valid diconnect period.

Trunk to be Reused

ASC Sends
Off-Hook _— Preempt
Wink
SL-1 E Lead
On-Hook
Trunk not to be Reused
ASC Sends
Off-Hook — Preempt
Wink
SL-1 E Lead Disconnect
On-Hook
Fig. 2-4

ASC Preempt sequence: ASC Off-Hook
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Trunk to be Reused

Off-Hook
SL-1 E Lead

On-Hook

Trunk not to be Reused

Off-Hook
SL-1 E Lead
On-Hook

Fig. 2-5

ASC Sends

Preempt Wink

ASC Sends Disconnect

Preempt Wink

ASC Preempt Sequence: ASC On-Hook

DISCONNECT
SIGNALING

Page 2-6

2.17 9.-1 Disconnect.

(1) A station goes On-Hook. The SL-1 transmits On-Hook to the ASC

and sets the Disconnect Supervision Timer (default 35 s).

(2) The ASC responds by going On-Hook for at least a valid disconnect

period.

(3) The SL-1 times for at least 700 ms before reseizure may start.
2.18 ASC Disconnect.
(1) The ASC goes On-Hook for at least a valid disconnect period.

(2) The SL-1 goes On-Hook and times for 800 ms before reseizure is

allowed.

Note 1: A ‘Valid disconnect period’ is determined by the
programmable timers ICF (incoming cals) or OGF (outgoing
cals), as appropriate.

Note 2: The Guard Interval Timers for SL-1 disconnect (700 ms)
or ASC disconnect (800 ms) are programmable to accomodate
satellite facilities. The 700 ms and 800 ms values are nominal, real
values being 640-1536 ms for SL-1 disconnect and 768-1664 ms for
ASC disconnect (both are programmable in 128 ms steps). For
both, the lowest values are the system defaults.



3. AUTOVON TONES

PRACTICE 553-2661-181

3.01 An SL-1 equipped with the AUTOVON feature can produce all
the tones required by AUTOVON, as well as al other tones used by

North American Networks.

TONES GENERATED 3.02 Table 3-A gives the DTMF tones generated by the SL-1 QPC251
Flexible Tone and Digit Switch (TDS) and transmitted by the QPC237

4-wire trunk or the QPC71 %-wire trunk.

Table 3-A
DTMF SIGNALS PROVIDED BY S.-1

DTMF FREQUENCY (H7) NOTES
SIGNAL (x1/32)
1 697 + 1209
2 697 + 1336
3 697 + 1477
4 770 + 1209
5 770 + 1336
6 770 + 1477
7 852 + 1209
8 852 + 1336
9 852 + 1477
* 941 + 1209 !
0 941 + 1336
- 941 + 1477 2
FO 697 + 1633 3
F 3
I 50 + 1633 3
P 941 + 1633 3

Note 1: This signal is not presently used.

Note 2. The SL-1 interprets a an
end-of-dialing indicator.
Note 3: Legend:

FO = Flash Override

F = Flash

I = Immediate

P = Priority
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RECEIVING DATA

ERROR HANDLING
AND DIAGNOSTICS

Table 3-B

3.03 Table 3-B gives the voice frequency tones generated by the SL-1
flexible TDS and transmitted by the SL-1 QPC237 4-wire trunk or the
QPC71 2-wire trunk.

3.04 The Digitone Receiver (DTR) of the SL-1 will respond to tones
and frequencies defined for AUTOVON and North American signaling
that meet the following criteria

3.05 Sgnal Level. Signal level can be over a range of + 5 to -22 dB
V per frequency (across 600 Q) with a maximum difference of 4 dB
between the frequency pair.

3.06 9gnal Duration. The two frequencies must be present for at least
a 40 ms period between successive signals.

3.07 Sgnal to Noise Ratio. The DTR operates satisfactorily with a
signd to noise ratio of 22 dB per frequency (thermal noise flat
weighting) with the minimum alowable received level and maximum
allowable frequency error.

3.08 Dial Pulse. DP signals must be 9.5 to 10.5 pps at 57% break.

3.09 The timers, signal checking, and maintenance diagnostic programs
provided by SL-1 ensure that signaling malfunctions are detected and
appropriate action (Such as ignoring the erroneous signal, automatic
testing of the circuit if required, and/or printing an error message on the
TTY) is taken.

3.10 False SSzures. E-lead seizures of shorter duration than 150 ms
are ignored by SL-1.

VOICE FREQUENCY SIGNALS PROVIDED BY SL-1

SIGNAL FREQUENCY COMPOSITE INTERRUPTION
(Hz) LEVEL
(dBm0)
Dia Tone 350 + 440 -10 Continuous
Busy Tone 480 + 620 -21 60 ipm 0.5 s on
05 s off
Busy Tone Trunk 480 + 620 -21 120 ipm 0.2 s on
0.3 s off
Reorder Tone 480 + 620 -21 120 ipm 0.2 s on
0.3 s off
Routine Ring Tone 440 + 480 -13 10 ipm 2.0 s on
(Ring Back) 4.0 s off
Precedence Ring Tone 440 + 480 -13 30 ipm 1.64 s 0
(Ring Back) 0.36 s off
Preempt Tone 440 + 620 -15 Continuous
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3.11 Glare (Incoming Calls). Once a valid seizure is detected, the SL-1
marks the trunk busy to outgoing calls within 100 ms of the seizure.
(This is normally done immediately.)

3.12 Glare (Outgoing Calls). Once an M-lead seizure (request for
service) is initiated by SL-1, any E-lead response within the glare timing
interval is considered glare. If glare is detected, the SL-1 responds by
releasing the connection and resending the outgoing call on another
trunk. If the E-lead response persists beyond 150 ms, SL-1 assumes a
valid incoming request for service and sends a wink start signal to
AUTOVON.

3.13 Suck Senders or Insufficient Digits (Incoming calls only). If
after recelving a wink start signal:

® no digits are received in 5 s (the 5-s timer is programmable),
or
® the interdigital interval exceeds 5 s.

3.14 The SL-1 responds by returning an off-hook signal of 3 s duration
followed by on-hook (disconnect). If the ASC does not disconnect within
a additional 15 s, a maintenance message is printed on the teletype and
a minor alam raised on the attendant console. If the ASC does
disconnect the trunk within the 15 s, the trunk is idled in the normal
way with no message ensuing.

315 Wink Sart Timeout (Outgoing Calls Only). On outgoing cals
originated from SL-1, failure to receive a wink or start dia signa from
the ASC within 5 s causes SL-1 to increment threshold measurement. In
this case, supervision by the originating party determines disconnect. The
trunk is held busy by the SL-1 for 30 s, during which time SL-1 makes
no attempt to re-seize it. At the end of the 30 s, it is placed back into
service.

3.16 Preemption. Preemption by the ASC can occur at any time other
than when the trunk is idle. Thus SL-1 is prepared to detect the
preemption wink signal on incoming calls prior to outpulsing by the
ASC, during the interval between digits, or any time after outpulsing is
complete (before or after the station answers). On outgoing calls from
SL-1, the preemption signal can occur at any time after the ASC
recognizes request for service and before the ASC disconnects upon
completion of calls.

3.17 Once the preempt signa is received (i.e.,, the ASC remains off-hook
following preempt wink), and SL-1 responds by returning a wink start
signal, the trunk is held busy to outgoing cals to permit the incoming
precedence call to occur. If in this case, a new call originated by the
ASC is not received within 5 s, SL-1 provides treatment similar to that
for the stuck sender time-out.

3.18 Disconnect Timeout. Once the SL-1 disconnects from a call, the

ASC should return on-hook supervision. If this does not occur within 35
s, SL-1 prints a maintenance message and raises a minor alarm.
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Page 3-4

3.19 Due to the purpose of the AUTOVON system and few number of
trunks to each SL-1, any failure of an AUTOVON trunk constitutes a
serious degradation in communication capability between the SL-1 and
the ASC. Therefore, for any AUTOVON trunk fault, a minor alarm is
raised on the attendant console, without invoking emergency transfer.

3.20 Input/Output. AUTOVON input and output messages applying
to the SL-1 maintenance diagnostics can be found in the Maintenance
Diagnostic practice for the applicable S1.-1 system.



4. MEMORY AND REAL TIME
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Memory

4.01 The following is a summary of the program memory estimate for
the AUTOVQN feature package of Generic X1 1 Release 4

FEATURE

AUTOVON Package
Conversion (XI 1.3 to XI 1.4)
Data Dump

System Load

4.02 Protected Data Sore.

1 word per protected Route Data Block
1 word per protected Customer Data Block.
4.03 Unprotected Data Sore.

STORAGE
(Words)

16000
200
200
200

3 words per unprotected AUTOVON trunk block

2 words per call register

3 words per unprotected attendant block

1 word per unprotected station block.

Page 4|
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1. GENERAL

PRACTICE 553-2661-301

1.01 Tbe Automatic Voice Network (AUTOVON) is the name given to
the maor non-secure military telephone network in the USA. It is
linked to an equivdent Canadian network, the Canadian Switched
Network (CSN). Both of these networks are completely separate from
the public network and have their own numbering plans and specia
caling capabilities.

1.02 The SL-1 fills the role of an AUTOVON Private Branch
Exchange (PBX) by having one or more trunk routes between an
AUTOVON Switching Center (ASC) in the AUTOVON network and
the SL-1. This practice describes the procedures used to place and
handle various types of cals to and from the AUTOVON network,
using attendant consoles, SL-1 sets, and 500/2500 sets.

Note: This practice describes the AUTOVON feature for Generic
X11 Release 4. Procedures for the Generic X114 AUTOVON
feature can be found in 553-2661-300.

1.03 Reference Documentation. This practice describes only those
types of operations that are unique to, or different for, AUTOVON as
opposed to normal operation. Operation of features not covered in this
practice can be found in the operation and test practices for the relevant
SL- 1 system.

Page I-I
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2. ATTENDANT CONSOLE FEATURES

KEY TYPES

Trunk Group Busy
Keys

Incoming Call Indicator
Keys

2.01 The following maor groups of keys are standard on the attendant
console, i.e., they are of fixed location and function.

202 A flashing Trunk Group Busy (TGB) lamp indicates that all
trunks in the corresponding trunk route are busy. Pressing the associated
key denies al stations access to that trunk route, and directs all such
cals to the attendant console. AUTOVON trunk routes fall into two
categories (there may be several routes of each type in an SL-1, subject
to norma system limits):

® Preemptable. Cals (incoming or outgoing) on such routes may be of
any level of precedence and can be preempted by the SL-1 or the
ASC.

I Nonpreemptable. Outgoing calls on such routes can be Routine only
(incoming calls can be of any precedence level), and can only be
preempted from the ASC.

2.03 Incoming Call Indicator (ICl) keys show:

I the various type of cdls in the attendant queue
o the number of calls of each type in the queue.

2.04 The number of calls of each type in the queue is indicated by the
state of the lamp indicator next to the key assigned to that call type:

e Dark No calls of that type in queue
e On One cdl of that type in queue
I Flashing Two or more cals of the same type in the queue,

or

One cal is in the queue and has been waiting
for more than 20 seconds.

205 The AUTOVON Precedence (PRC) and Precedence Intercept
(PIN) lamps are lit as described any time precedence calls are waiting
in the attendant queue. The AUTOVON Routine (AVR) lamp is lit as
described above any time routine cals are waiting in the attendant
queue.

2.06 The attendant can also use the ICI keys to select calls from the
attendant queue by type (instead of order-of-arrival/priority selection
using loop keys). By depressing the ICI key for a given call type, the
attendant can bring the first call of that type on to the loop key. The
call that was on the loop key goes back to the head of its ICI queue.

207 The following types of IClI keyl/indicators are provided for
AUTOVON:

(a) AUTOVON Precedence (PRC). Indicates that an incoming
AUTOVON precedence cal is present in the queue.

Page 2-I
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Precedence Keys

Call Waiting (CW)
Lamp

OPERATING
PROCEDURES

(b) AUTOVON Routine (AVR). Indicates that an incoming
AUTQVON routine call is in the queue.

(c) Precedence Intercept (PIN). An incoming precedence cal is
routed to the attendant queue and causes this lamp to light when it
encounters any of the following:

® a busy station (after hunting)

I a vacant number

® no answer within a specified (i.e.,, programmable) time period
I a maintenance busy condition

® network blocking

& misoperation of cal modification feature.

2.08 In addition to the operating keys and lamps provided for
conventional attendant call-processing, the following keys are required to
process AUTQVON cals. Four keys corresponding to the Priority (P),
Immediate (I), Flash (F) and Flash Override (FO) procedence levels
augment the dial pad and permit the attendant to place outgoing
precedence cals. The attendant selects one of these keys during the
diaing sequence to place a precedence cal. The precedence level
functions can be assigned to any operating key having flexible
assignment capability. The attendant may also make or extend
precedence cals by diading the SPRE code corresponding to the
appropriate precedence digit.

Note: Lamps associated with precedence keys P, I, F, and FO do
not light when the key is depressed.

2.09 This lamp is located to the right of the NIGHT key and flashes at
60 ipm whenever there is a precedence call waiting in the attendant
queue. The tone ringer sounds when a precedence call arrives in the
queue, and continues to sound until the precedence cal is answered.

2.10 All cadls except those originating or terminaing on AUTOVON
trunks are processed using conventional SL-1 procedures described in the
console operating manuals provided with the SL-1.

2.11 AUTOVON cals require the modified procedures described in the
following charts. Routine or higher precedence outgoing calls may be
placed by the attendant, athough routine outgoing cals are normally
dialed directly by station users.

2.12 Incoming calls are shown on the ICl keys, of the attendant console
and are automatically presented to a LPK key (if one is available).

2.13 Routine incoming calls are presented to the loop keys in order of
arrival. Incoming precedence calls are presented to the loop keys in
order of precedence, highest to lowest.



How to Use the Charts

Chart 2-
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2.14 Routine outgoing calls class-marked for access to outgoing trunks
normally bypass the attendant. In cases where the class of service of a
station dictates attendant assistance, the procedure is the same as for
non-AUTOVON calls. Precedence calls bypass the attendant if the
station is allowed precedence outward dialing. If not, the attendant must
extend the call (if the cal is permitted by COS and TGAR restrictions).

2.15 Each type of call is processed in steps. Reside each step is given the
appropriate action in the Action column. In the Verification column is
given the various indicators that the step was performed properly and
the system is operating correctly.

INCOMING ROUTINE CALLS

STEP ACTION

VERIFICATION

! Signal from incoming trunk.

Tone ringer sounds. SRC lamp flashes at
60 ipm. If cal is presented to a LPK,
LPK flashes a 30 ipm and digit display
shows trunk access code and member
number. ICl (AVR) is lit steadily.

Press LPK key.

To terminate call, go directly to Step 5.
To extend the cal to a station, key in the
station DN on the key pad.

Cadlled station answers (see Note).

Press RLS key.

Tone ringing stops, 2-way conversation.
SRC lamp steadily lit.

Ringback is heard, calling party excluded
during diaing. Digit display shows the
dialed DN. EXC SRC lamp lit during
dialing. DEST lamp flashes at 30 ipm
until called party answers.

Ringback stops, 3-way conversation. DEST
lamp steadily  lit.

RLS lamp lights, al other lamps used in
the call go out. Digit display blanked.

Note: Attendant may release before called station answers by pressing RLS key. Cal will
complete if called station answers. If called station does not answer within the recall
period, the call is presented to the attendant on the ATT RECALL ICI.
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Chart 2-2

INCOMING PRECEDENCE CALLS

STEP ACTION

VERIFICATION

!

Signal from incoming trunk.

Press LPK Kkey.

To terminate call, go directly to Step 5.

To extend the cal to a station, key in the
station DN on the key pad.

Called station answers (see Note 2).

Press RLS key.

Tone ringer sounds. SRC lamp flashes at
120 ipm. CW lamp flashes at 60 ipm. If
call is presented to a LPK, LPK flashes at
30 ipm and digit display shows precedence
code (Note 1), trunk access code and
member number. ICI (PRC) is lit steadily.

Tone ringing stops, 2-way conversation.
SRC lamp steadily lit.

Ringback is heard, caling party excluded
during diaing. Digit display shows the
dialed DN. EXC SRC lamp lit during
dialing. DEST lamp flashes at 30 ipm
until called party answers.

Ringback stops, 3-way conversation. DEST
lamp steadily lit.

RLS lamp lights, all other lamps used in
the call go out. Digit display blanked.

Note 1. The precedence digit is shown on the digit display as one of 0 to 3 where

0=FO, 1=F, 2=], 3=P.

Note 2: Attendant may release before caled station answers by pressing RLS key. Cal
will complete if called station answers. If called station does not answer within the recal
period, the cal is presented to the attendant on the PIN ICI.
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Chart 2-3
INCOMING PRECEDENCE INTERCEPT CALL

STEP ACTION VERIFICATION

Recall presented to Attendant.

Press LPK key.

To terminate call, go directly to Step 5.
To extend the cdl to a station, key in the
station DN on the key pad.

Cdlled station answers (see Note 3).

Press RLS key.

Tone ringer sounds. SRC and DEST
lamps flash a 120 ipm. CW lamp flashes
a 60 ipm. If cdl is presented to a LPK,
LPK flashes a 30 ipm and digit display
shows originaly dialed digits (Note 1). ICI
(PIN) is lit.

Tone ringing stops, 2-way conversation.
SRC lamp steadily lit (Note 2).

Ringback is heard, caling party excluded
during diding. Digit display shows the
dialed DN. EXC SRC lamp lit during
dialing. DEST lamp flashes at 30 ipm
until called party answers.

Ringback steps, 3-way conversation. DEST
lamp steadily lit.

RLS lamp lights, all other lamps used in
the call go out. Digit display blanked.

Note 1: The precedence digit is shown on the digit display as one of 0 to 3 where

0=FO, 1=F, 2=1, 3=F.

Note 2: Press the Display Source key to see the precedence, trunk access code, and

member number

Note 3: Attendant may release before caled station answers by pressing RLS key. Cal
will complete if called station answers. If called station does not answer within the recall
period, the call is presented to the attendant on the PIN ICI.
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Chart 2-4
PRECEDENCE CALL COMPLETION TO BUSY

STEP ACTION

VERIFICATION

1 Incoming call to attendant.

2 Press LPK key.

3 Dial DN of busy station.

4 Busy station goes on-hook.

5 Press RLS key.

Tone ringer sounds. If call is presented to
LPK, LPK, and SRC flashes a 60 ipm.
ICI (PIN) is lit.

2-way conversation with calling party.
SRC lamp steadily lit. Digit display shows
precedence level (Note), trunk access code
and member number of incoming call.

If precedence level of incoming cdl is
higher than that of the call currently in
progress on busy station, barge-in tone is
heard, and 3-way conversation. DEST
lamp lit steadily. Digit display shows
dided DN.

If precedence level of incoming cdl is
lower than or eqgua to that of cal
currently in progress on the busy station,
overflow tone is heard.

2-way conversation. At this point the
formerly busy station is rung automatically.
Ring back tone is heard, DEST lamp
flashes at 60 ipm.

When called station answers, 3-way
conversation.

Incoming call remains in conversation with
station. Console is idle.

Note: The precedence digit is shown on the digit display as one of 0 to 3 where 0=FQ,

1=F, 2=1, 3=P.
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EXTENDING A ROUTINE CALL
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STEP ACTION

VERIFICATION

1 Cal from SL-1 station.

2 Press LPK key.

3 Enter AUTOVON routine trunk access
code at key pad.

4 Enter AUTOVON extension number
required by calling party.

5 Press RLS key.

Tone ringer sounds. SRC lamp flashes at
60 ipm. If cal is presented to a LPK,
LPK flashes a 30 ipm and digit display
shows DN of caling sation. IClI (DIAL
0) is lit steadily.

Tone ringing stops, 2-way conversation.
SRC lamp steadily lit.

Source party excluded during dialing, EXC
SRC lamp lit during diding. Dia tone
heard from trunk, DEST lamp steadily lit.

Ringback heard. Called party answers.
3-way conversation.

Console idle.

Chart 2-6
EXTENDING A PRECEDENCE CALL

STEP ACTION

VERIFICATION

! Cal from SL-1 station.

2 Press LPK key.

3 Enter AUTOVON precedence code
(SPRE code, Note 1).
or
Press feature key for precedence level.

4 Enter AUTOVON trunk access code on
the key pad (Note 3).

Tone ringer sounds. SRC lamp flashes at
60 ipm. If cal is presented to a LPK key,
LPK flashes a 30 ipm and digit display
shows DN of caling party. IClI (DIAL 0)
is lit steadily.

Tone ringing stops, 2-way conversation.
SRC lamp seadily lit.

Source Party excluded EXC SRC lamp
steadily lit. Digit display shows precedence
digit (Note 2).

Source party excluded, EXC SRC lamp
steadily lit during display. Digit Display
shows dialed digits.

Dial tone from trunk, DEST lamp steadily
lit. (If overflow tone is heard, go to Chart
2-7.)

Chart continued —
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Chart 2-6 Continued
EXTENDING A PRECEDENCE CALL

STEP ACTION

VERIFICATION

5 Enter AUTOVON network number at
key pad.

6 Press RLS key.

Ringback heard. When called party
answers, 3-way conversation.

Console idle.

Note |I: SPRE = Special Function Prefix. Code is one of: FO= SPRE+ 8-t-2,
F=SPRE+8+5, I=SPRE+8+8, P=SPRE+8+0.

Note 2: Precedence digits are shown on the digit display as one of 0 to 3 where 0=FQ,

1=F, 2=1, 3=P.

Note 3: The AUTOVON trunk access code may be entered before or after the precedence

digit.

Chart 2-7
PROMOTION OF A CALL

Note: Promotion is used to increase the precedence level of a cal when al trunks in a route are
busy. In this case it probably means that a call will be preempted. Promotion can only be done on

preemptable trunk routes.

STEP ACTION

VERIFICATION

! Overflow tone is heard after dialing trunk
access code of preemptable trunk route.

2 Press feature key for a higher precedence
level.

DEST lamp flashes at 30 ipm. 2-way
conversation with calling party.

Overflow tone steps. Calling party
excluded. Digit display shows new
precedence level (Note).

If dial tone is heard, promotion was
successful. DEST lamp steadily lit. Cdll
may proceed normally.

If overflow tone is heard again, promotion
was not successful. Repeat Step 2 using a
higher precedence.

Note: Precedence levels are shown as one of 0 to 3 where 0=FQO, 1 =F,2=1, 3=P.
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DSA RECALL

PRACTICE 553-2661-301

Note: Occasionaly a station user engaged in an AUTOVON cal may want to recall the Dial
Service Assistance (DSA) operator. This can be done via the attendant.

STEP ACTION

VERIFICATION

!

Recall presented to attendant.

Tone ringer sounds. If call is presented to
LPK, LPK, SRC, and DEST flash a 60
ipm. ICl (ATT RECALL) is lit.

2 Press LPK key. 2-way conversation with calling party.
SRC lamp steadily lit. Digit display shows
DN of caling party.

3 Press SIG DEST key. Ringback tone heard. Calling party
excluded. EXC SRC lamp steadily lit.
When DSA operator answers, 3-way
conversation.

4 Press RLS key. Cadlling party remains in conversation with
DSA operator, but attendant console is
ide.

Chart 2-9

AUTODIAL PRECEDENCE CALL STORAGE

Note 1: A Routine AUTOVON cal can be stored in Autodial and used in the same way as TIE
trunk calls. See 553-2001-300.

Note 2: For precedence calls, the precedence digit can be stored with the Autodial number and
thus called up automatically when Autodial is invoked. The number can be stored without the
precedence digit, but in this case the call is sent out as Routine and can only be promoted if it
encounters network blocking (overflow tone).

STEP ACTION

VERIFICATION

STORAGE (With Precedence Digit)

!

Press RLS key to ensure that the console
is idle.

Press AUTODIAL key.
Press Display Source key.

Did SPRE + precedence code (Note 1).

Console idle, al LPK extinguished.

AUTODIAL lamp flashes at 60 ipm.

Number currently stored against
AUTODIAL key is displayed.

Digit display shows entered precedence
level (Note 2).

Chart continued ==
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Chart 2-9 Continued
AUTODIAL PRECEDENCE CALL STORAGE

STEP ACTION

VERIFICATION

5 Dial the trunk access code.
6 Diad AUTOVON network number.
7 Press AUTODIAL key again.

VERIFICATION OF STORED NUMBER

8 Press RLS key to ensure that console is
ide.

9 Press AUTODIAL key.
10 Press Display Source key.

11 Press AUTODIAL key.

Dialed number appears on digit display.
Didled number appears on digit display.
AUTODIAL lamp extinguished. Digit

display is cleared. Number is now stored in
Autodial.

Console idle, al LPK unlit.

AUTODIAL lamp flashes at 60 ipm.

The number stored with the AUTODIAL
key appears on the digit display (Note 2).

AUTODIAL lamp is extinguished, digit
display is cleared. Console is idle.

Note I: SPRE = Special Function Prefix. Codes are as follows. FO= SPRE+ 8§+2,
F=SPRE+8+5, I=SPRE+8+8, P=SPRE+8-+0. Precedence feature keys cannot be

stored in Autodial.

Note 2: The precedence digit is displayed on the digit display as follows: 0= FO, 1 =F,

2=],3=P.

Note 3: * when entered in Autodial denotes a 3-second pause in digit outpulsing. This
gives a trunk access code time to result in a trunk seizure before continuing with

outpulsing.
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Chart 2-10

PLACING A PRECEDENCE CALL USING AUTODIAL

PRACTICE 553-2661-301

Note 1. If the precedence digit is stored as part

of the Autodial number, pressing the

AUTODIAL key results in the outpulsing of the precedence digit. If the precedence digit is not
stored as part of the Autodial number, the cal is sent out as Routine and can only be promoted if

it encounters network blocking (overflow tone).

STEP ACTION

VERIFICATION

IF PRECEDENCE DIGIT IS STORED IN AUTODIAL

1 Station dias attendant.

2 Press an idle LPK key.

3 Press AUTODIAL key.

4 Press RLS key.

Tone ringer sounds. If call is presented to
LPK, LPK and SRC lamps flash a 60
ipm, and Digit display shows DN of
calling station. ICI (DIAL 0) is lit.

Tone ringing stops. 2-way conversation
with caling party. SRC lamp is steadily
lit. Digit display shows DN of calling
party (Note).

Source excluded during dialing. EXC SRC
lamp is steadily lit. DEST lamp seadily
lit. Digit display shows number stored
against AUTODIAL key.

When outpulsing is finished, ringback is
heard.

Cadlled party answers, 3-way conversation.

Calling party remains in conversation with
destination, but console is idle.

Note: The precedence digit is displayed on the digit display as follows. 0=FO, 1 =F,

2=I, 3=P.
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Chart 2-11

553-2661-301

SPEED CALL PRECEDENCE CALL STORAGE

Note I: Routine AUTOVON calls can be stored in Speed Call and used in the same way as TIE
trunk calls. See 553-2001-300.

Note 2: For precedence calls, the precedence digit can be stored with the Speed Cal number and
thus called up automatically when Speed Call is invoked. The number can be stored without the
precedence digit, but in this case the call is sent out as Routine and can only be promoted if it
encounters network blocking (overflow tone).

STEP ACTION

VERIFICATION

STORAGE
1

(With Precedence Digit)

Press RLS key to ensure that the console
is idle.

Press SPEED CALL Kkey.

Dia the one- to three-digit code to be
associated with the number, then press the
Display Source key.

Dia SPRE + precedence code (Note 1).

Dial trunk access code.
Dia AUTOVON network number.

Press SPEED CALL key again.

VERIFICATION OF STORED NUMBER

8

10

11

Press RLS key to ensure that console is
ide

Press SPEED CALL key.

Dia the one- to three-digit code associated
with the number, then press the Display
Source key.

Press SPEED CALL key.

Console idle, al LPK unlit.

SPEED CALL lamp flashes a 30 ipm.
Number currently stored against SPEED
CALL key is displayed.

Digit display shows entered precedence
level (Note 2).

Dialed number appears on digit display.
Dialed number appears on digit display.
SPEED CALL lamp extinguished. Digit

display is cleared. Number is now stored in
Speed Cal.

Console idle, al LPK extinguished.

SPEED CALL lamp flashes a 30 ipm.
The number stored against the Speed Call
code appears on the digit display.

SPEED CALL lamp is extinguished, digit
display is cleared. Console is idle.

Note I: SPRE =

Special Function Prefix. Codes are as followss FO=SPRE+8+2,

F=SPRE+8+5, I=SPRE+8+8, P=SPRE+8-+0. Precedence feature keys cannot be

stored.

Chart continued w.
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Chart 2-11

Continued

SPEED CALL PRECEDENCE CALL STORAGE

PRACTICE 553-2661-301

STEP ACTION

VERIFICATION

Note 2. The precedence digit is displayed on the digit display as follows. 0=FO, 1= F,

2=1, 3=P.

Note jr: “** when entered in Speed Call denotes a 3-second pause in digit outpulsing. This
gives a trunk access code time to result in a trunk seizure before continuing with

outpulsing.

Chart 2-12

PLACING A PRECEDENCE CALL USING SPEED CALL

Note: If the precedence digit is stored as part of the Speed Call number, pressing the SPEED
CALL key results in the outpulsing of the precedence digit. If the precedence digit is not stored as
part of the Speed Call number, the call goes out as Routine and can only be promoted if it

encounters network blocking (overflow tone).

STEP ACTION

VERIFICATION

IF PRECEDENCE DIGIT IS STORED IN SPEED CALL

!

Station diads attendant.

Press an idle LPK key.

Press the SPEED CALL key, then did
the one- to three-digit speed call code for
the desired number.

Press RLS key.

Tone ringer sounds. If call is presented to
LPK, LPK and SRC lamps flash a 60
ipm, and Digit display shows DN of
caling station. Otherwise, ICI (DIAL 0)
is lit.

Tone ringing stops. 2-way conversation
with caling party. SRC lamp is steadily
lit. Digit display shows DN of calling
party.

Source excluded during dialing. EXC SRC
lamp is steadily lit. DEST lamp steadily
lit. Digit display shows the speed call code
entered (Note 1).

When outpulsing is finished, ringback is
heard.

Called party answers. 3-way conversation.

Cdling party remains in conversation with
destination but console is idle.

Note 1: The digits stored against the didled Speed Call code are not displayed unless
Display Source or Display Destination key is pressed.

Note 2. The precedence digit is displayed on the digit display as follows: 0=FO, 1 =F,

2=1. 3=P.

Page 2-13






3. STATION FEATURES

PRACTICE 553-2661-301

3.01 The AUTOVON feature of Generic X1 1 Release 4 enables station
users to place precedence calls directly from a station set. This can be
done from any SL-1, NE-500 or NE-2500 set which:

® has the required Network Class of Service (NCOS) value for the
precedence level to be used, and

I which is not barred from AUTOVON trunks by the restrictions of
COS, TGAR, etc.

3.02 A precedence digit may be diaded using a Specia Function Prefix
(SPRE) and the appropriate 2-digit code for the required precedence
level. This can be done at any station set; however, SL-1 sets can define
feature keys to function as the precedence digit keys.

3.03 Precedence calls may be dialed directly, but they can aso be made
using the following features:

® Authorization Code. The Basic Authorization Code (BAUT) feature
of Generic X1 1 may be used to access AUTOVON and the required

precedence level.

I Autodial and Speed Call. The precedence digits must be stored in
the SPRE format. Precedence keys cannot be used to store precedence
digits.

Page 3l
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Chart 3-I
STATION

PRECEDENCE CALL PLACEMENT

Note: Routine-level calls over AUTOVON trunks are made in the same way as norma TIE
trunk calls.

STEP ACTION

VERIFICATION

SL-1 SETS
!
2

5

Go off-hook or press DN key.

Enter SPRE + precedence code (Note 1).
or

Press feature key for desired precedence
level.

Enter trunk access code for preemptable
AUTOVON trunk route.

Enter AUTOVON network number.

Press RLS key or go on-hook.

500/2500 SETS

!
2

3

Go off-hook.
Did SPRE + precedence code (Note 1).

Dial trunk access code for
AUTOVON trunk route.

preemptable

Dial the desired AUTOVON network
number.

Go on-hook.

Dial tone is heard. DN lamp is lit.

Dial tone stops. Digit display shows
precedence digit (Note 2).

Digit display shows dialed digits. Dial tone
heard from trunk.

Dial tone stops. Ringback is heard. When
called party answers, 2-way conversation.

Set isidle.

Dia tone is heard.

Dia tone stops.

Dia tone heard from trunk.

Diad tone stops. Ringback is heard. When
called party answers, 2-way conversation.

Set isidle.

Note I: SPRE = Specia Function Prefix. Code can be one of: FO= SPRE+ 8+2,
F=SPRE+8+5, [=SPRE+8+8, P=SPRE+8+0.

Note 2: Precedence levels are shown on the digit display as follows. 0=FQ, 1 =F, 2= 1,

3=P.
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Chart 3-2

CALL PROMOTION

PRACTICE 553-2661-301

Note I: Promotion is used to increase the precedence level of a cal when al trunks in an
AUTOVON preemptable route are busy. In that case, it probably means that another call will be
preempted.

Note 2: Because Promotion requires the use of precedence feature keys, AUTOVON cals from
500/2500 sets cannot be promoted.

STEP ACTION

VERIFICATION

SL-1 SETS
!

Dial access code of
AUTOVON trunk route.

preemptable

Press feature key for a higher precedence
level.

Digit display shows dialed digits. Overflow
tone is heard.

Digit display shows dialed digits. Overflow
tone stops. If dial tone is heard, promotion
was successful. Call may proceed as
normal. If overflow tone is heard again,
promotion was not successful. Repeat this
step using a higher precedence level.

Chart 3-3

PRECEDENCE CALL USING AUTHCODE

STEP ACTION

VERIFICATION

SL-1 SETS
!

2

Go off-hook or press DN key.
Did SPRE+6.

Diad a valid authorization code that has
access to the AUTOVON trunk route and
the desired precedence level.

Did SPRE + precedence code (Note).
or

Press the precedence feature key, if
equipped.

Dial the AUTOVON trunk access code.

Dia tone heard, DN lamp lights steadily.

Digit display shows dided digits. Dia tone
stops.

Digit display shows dialed digits. If
authorization code is vaid, dia tone is
heard again. (If authorization code is not
valid, overflow tone is heard. Go on-hook
and try again.)

Digit display shows dialed digits.

Digit display shows dided digits. Dia tone
from trunk heard.
Chart continued i=m
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Chart 3-3 Continued
PRECEDENCE CALL USING AUTHCODE

STEP ACTION

VERIFICATION

6

7

Did the AUTOVON network number.

Press RLS key.

500/2500 SETS

Ringback is heard. When called party
answers, 2-way conversation.

Set idle, cal released.

1 Go off-hook. Dia tone heard.

2 Dia SPRE + 6. Dial tone stops.

3 Dia a valid authorization code that has If authorization code is valid, dia tone is
access to the AUTOVON trunk route and heard again. (If authorization code is not
the desired precedence level. valid, overflow tone is heard. Go on-hook

and try again.)

4 Dial the precedence SPRE code (Note). Dia tone stops.

5 Dia the AUTOVON trunk access code. Dia tone from trunk heard.

6 Dia the AUTOVON network number. Ringback is heard. When called party

answers, 2-way conversation.

7 Go on-hook. Set idle.

Note: SPRE = Speciad Function Prefix. Code is one of: FO=SPRE+8+2,

F=SPRE+8+5, I=SPRE+8+8, P=SPRE+8+0.
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Chart 3-4

AUTODIAL PRECEDENCE CALL STORAGE

PRACTICE 553-2661-301

Note 1. Routine AUTOVON cals can be stored in Autodial and used in the same way as TIE
trunk calls. See 553-2001-300.

Note 2: For precedence calls, the precedence digit can be stored with the Autodial number and
then caled up automatically when Autodial is invoked. The number can be stored without the
precedence digit, however in this case the call goes out as Routine and can only be promoted if it
encounters network blocking (overflow tone).

STEP ACTION

VERIFICATION

STORING A PRECEDENCE CALL

!

Press AUTODIAL key (with handset
on-hook).

Dia SPRE 4 precedence code (Note 1).

Dial trunk access code.
Dia AUTOVON network number.
Press AUTODIAL key again.

VERIFICATION OF STORED NUMBER

1

2

Press AUTODIAL key (with handset
on-hook).

Press AUTODIAL key.

AUTODIAL lamp flashes at 60 ipm.
Number currently stored
AUTODIAL key is displayed.

Digit display shows entered precedence
level (Note 2).

against

Dialed number appears on digit display.
Didled number appears on digit display.
AUTODIAL lamp is extinguished. Digit

display is cleared. Number is now stored in
Autodial.

AUTODIAL lamp flashes at 60 ipm.
The number stored with the AUTODIAL
key appears on the digit display.

AUTODIAL lamp is extinguished, digit
display is cleared. Set is idle.

Note I: SPRE = Specia Function Prefix. Codes are as followss FO=SPRE+8+2,
F=SPRE+8+5, I=SPRE+8+8, P=SPRE+8+0. Precedence feature keys cannot be

stored.

Note 2. The precedence digit is displayed on the digit display as follows. 0=FQO, 1 =F,

2=1, 3=P.

Note 3: “** when entered in AUTODIAL denotes a 3-second pause in digit outpulsing.
This gives a trunk access code time to result in a trunk seizure before continuing with

outpusling.
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Chart 3-5

PLACING A PRECEDENCE CALL USING AUTODIAL

Note: If the precedence digit is stored as part of the Autodial number, pressing the AUTODIAL
key would result in the outpulsing of the precedence digit. If the precedence digit is not stored as
part of the Autodial number, the call goes out as Routine and can only be promoted if it

encounters network blocking (overflow tone).

STEP ACTION

VERIFICATION

IF PRECEDENCE DIGIT IS STORED IN AUTODIAL
! Go off-hook or press DN key.
2 Press AUTODIAL key.

3 Press RLS key or go on-hook.

Dial tone is heard, DN lamp is steadily lit.

Dial tone stops. Stored number is shown
on digit display. If call is successful,
ringback tone is heard. If unsuccessful,
overflow tone is heard.

Set is idle.

Note I: SPRE = Speciad Function Prefix.

Code may be one of: FO=SPRE+8+2,

F=SPRE+8+5, [=SPRE+8+8, P=SPRE+8+0.

Note 2: The precedence digit is displayed on the digit display as follows: 0= FO, 1 = F,

2=1, 3=P.

Note 3: If overflow tone is heard, the call may be promoted as described in Chart 3-2.

Chart 3-6
SPEED CALL PRECEDENCE CALL STORAGE

Note 1. Routine AUTOVON cals can be stored in Speed Call and used in the same way as for

TIE trunk cdls.

Note 2: For precedence calls, the precedence digit can be stored with the speed call number and
thus called up automatically when Speed Call is invoked. The number can be stored without the
precedence digit, however in this case, the cal is sent out as Routine and can only be promoted if

it encounters network blocking (overflow tone).

STEP ACTION

VERIFICATION

SL-1 SETS

! Go on-hook and press the RLS key to
ensure that the set is idle.

2 Press the SPEED CALL key.

3 Dia the one- to three-digit code to be
associated with the dialed digits.

RLS lamp lit, st is idle.

SPEED CALL lamp flashes a 30 ipm.

Chart continued -—-
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Chart 3-6 Continued
SPEED CALL PRECEDENCE CALL STORAGE

PRACTICE 553-2661-301

STEP ACTION

VERIFICATION

Dial the precedence SPRE code to be
associated with the number (Note 1).

Dia the trunk access code (Note 3).
Dial the AUTOVON network number.

Press the SPEED CALL key again.

500/2500 SETS

!

Lift handset.

Digit Display shows precedence digit (Note
2).

SPEED CALL lamp is extinguished.
Number is stored in Speed Cal list. Set is
ide.

Did tone.

2 Dial system prefix (#). Dial tone removed.
3 Dial access code (2). Dia tone (overflow tone if code is not
allowed).

4 Dial speed call entry number (I-3 digits).

5 Dial SPRE + precedence code (Note 1).

6 Dial trunk access code (Note 3).

7 Dial AUTOVON network number.

8 Go on-hook. ﬁ;t ide. Number is stored in speed call
Note I: SPRE = Special Function Prefix. Code may be one of: FO=SPRE+8+2,

F=SPRE+8+5, I=SPRE+8+8, P=SPRE+8+0.

é\lottle 23: TIP)1e precedence digit is displayed on the digit display as follows: 0=FO, 1 =F,

Note 3: An asterisk ‘¥’ stored as part of a Speed Call list entry results in a three-second
pause at that point when the number is called up from the Speed Cal list. This alows
time for such things as seizure of trunks and returning of dia tone from trunks before
outpulsing the next set of numbers.
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Chart 3-7

PLACING A PRECEDENCE CALL USING SPEED CALL (SL-1 Sets)

Note: If the precedence digit is stored as part of the Speed Cal number, pressing the SPEED
CALL key results in the outpulsing of the precedence digit. If the precedence digit is not stored as
part of the Speed Call number, the call goes out as Routine and can only be promoted if it

encounters network blocking (overflow tone).

STEP ACTION

VERIFICATION

IF PRECEDENCE DIGIT IS STORED IN SPEED CALL

1

Go off-hook or press DN key.

Dia tone heard, DN lamp lights steadily.

2 Press SPEED CALL key. Dial tone stops. SPEED CALL lamp

lights steadily.
3 Dia the one- to three-digit speed call code Desired number is outpulsed by system,
for the desired number. SPEED CALL lamp is extinguished. Digit
Display shows dialed digits. If call is
successfully completed, ringback is heard.
When called party answers, 2-way

conversation.

4 Press RLS key. Set idle.

Note: SPRE = Special Function Prefix. Code can be one of: FO=SPRE+8+2,

F=SPRE+8+5, I=SPRE+8+8, P=SPRE+8+0.
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Chart 3-8
PLACING A PRECEDENCE CALL USING SPEED CALL (2500 Sets)

Note: If the precedence digit is stored as part of the Speed Cal number, pressing the SPEED
CALL key results in the outpulsing of the precedence digit. If the precedence digit is not stored as
part of the Speed Call number, the cal is sent out as Routine and can only be promoted if it

encounters network blocking (overflow tone).

STEP ACTION VERIFICATION

IF PRECEDENCE DIGIT IS STORED IN SPEED CALL

1 Go off-hook. Dia tone heard.

2 Did ‘#’. Dia tone stops.

3 Dial ‘3. Dial tone heard (overflow tone if code is
not alowed).

4 Diad one- to three-digit code for desired Required number is outpulsed by the
speed call number. system. If call was successfully completed,
ringback i s heard. When call party

answers, 2-way conversation.

5 Go on-hook. Set isidle

Note: SPRE = Special Function Prefix. Code can be one of: FO=SPRE+ S-2,
F=SPRE+8+5, I=SPRE+8+8, P=SPRE+8+0.
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1. GENERAL

PRACTICE 553-2671-100

1.01 Automatic Cdl Didtribution (ACD) is an optiond feature available
with Meridian SL-1. The Meridian SL-1 ACD feature is used when a
large volume of incoming cdls is to be answered by a group of
telephones dlocated for this purpose. Incoming cals are served on a
firg-in firg-out bass and ae disributed among the available
telephones (called Agent Postloeg such that the agent pogition that has
been idle the longest is presented with the first cdl. This ensures an
equitable dlstrlbutlon of the incoming cdls. Possible applications of this
featture include arline reservaion offices and telephone ordering
centers.

1.02 This practice describes the package of basc ACD features which
includes the following

. IN-CALLS key

e Directory Number (DN) key

¢ NOT READY key

e release (RLS) key

s MARE BUSY key

1 cal source identification

o AGENT datus lamps

i DISPLAY AGENTS key

¢ DISPLAY QUEUE keys and queue status lamps
s recorded announcements (RAN)
1 night treetment of cals

e priority trunks.

1.03 ‘Music on hold" and ‘ACD/CDR Connection Record Option can
aso be provided as separate options, when required.

1 .04 TheMeidian SL-1 ACD feature is avalable in severd packages,
with options to suit different levels of user need and complexity:

¢ Package A = ACD Basic Features

e Package B - ACD Advanced Features (553-2671-101)

e Package Cl = ACD Management Reports (553~2671-102)

i Package C2 = ACD Load Management (553-2671-103)

| Package D - ACD with an Auxiliary Data System (553-2671-W). <
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PRACTICE 553-2671~100

1.05 Allowable package combinations are A, A+B, A+B-+Cl, and A
i-B +C1 +C2. Package D provides al features of packages A, B, and
C2, and replaces package Cl.
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2. DESCRIPTION

2.01 A Meridian SL-1 with the ACD fegture is basicadly divided into
two parts. the ACD part and the PBX part.

2.02 Cdls that come into the system on incoming trunks dedicated to
the ACD part of the system are fined up in a ‘queue in the Meridian

SL-1 computer, and are answered by a grogr) of SL-1 type telephones
alocated for that purpose. Each of these telephones is dedicated to a
particular ACD-DN (queue) and is referred to as an agent position.

Incoming cals are lined up in priority firs, and then in the order in
which they arive. They are then distributed equaly to al the manned
agent postions currently assigned to that particular queue. The system
does this by creating two queues (Fig. 2-2 and 2-3) for each ACD-DN,

one composed of incoming cals, and the other composed of agent
positions which are ready to receive cdls. The syslem matches free
agents with incoming cdls to arrive a an equitable cal distribution.

2.03 Each Meridian SL-1 can serve up to 32 customers, each customer
having up to 240 queues. Each queue is defined by its‘ACD-DN’, which

is a unique 3- or 4-digit number taken from the customer’'s PBX
numbering plan. Up to 240 (Meridian VLE, XL, XN, XT), 120«
(Meridian' N, NT, LE) or 70 (Meridian M, S, MS) agent and supervisor+
positions can be assigned to each ACD-DN.

ACD Agent Telephone 204 An ACD agent postion is an SL-1 telephone assgned to an

Types ACD-DN. Some of the agent positions can be designated “supervisor”
and can be switched between agent and supervisor status by ther users.
Any verson of the SL-1 type telephone can be used as an agent
position, depending on customer needs. NE-500/2500 type telephones
cannot be used as ACD agent positions.

2.05 QSu1. The QSU1 telephone is the basic SL-1 type telephone and
is equipped with:

e handset

¢ push button dia pad

i VOLUME UP and VOLUME DOWN keys
e built-in loudspesker

® ten progranmable feature keys, eight of which have an associated
lamp for visud indications

. HOLD key.

2.06 The QSU1 fulfills the minimum requirement for an agent postion
when neither digit display nor headset operation are required. The
number of programmable feature keys can be increased by providing
one or more QMT1 or QMT2 add-on modules. The QMT1 has 10
buttons, the QM T2 has 20 buttons.
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ACD Supervisor
Telephone

Operation
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-2671-100

2.07 QsSu3. The QSU3 telephone has, in addition to the features of the
QsU1, a 16-number digit display used to show cal source and other
information related to cal-processing and other optiond features. This
type of telephone should be provided when the agent needs to know
ather the source of a call or that a cal has been overflowed from
another queue. It is aso required if the agent position is to be equipped
with ‘Date and Time' or other display features.

2.08 asus. This SL-1 type telephone has no digit display, but is
equipped with two jacks for plug-in headset operation. One jack is to
accommodate the agent’s headset, and the other ‘ligten-only’ pair
accommodates another headset for supervisory or training purposes.
QSU6B and later vintage telephones do not have a built-in handset.
Customers who want the option of using handsets or headsets at an
individual position mugt, therefore, provide a plug-in handset.

2.09 @su7. This SL-1 telephone has both digit display and two
jacks, but does not havetgrt))%ilt-ier? handset (see Fig.g2-l). Py

2.10 The ACD supervisor should use a digit display SL.-1 telephone
(QSU3 or Qsu7), and be equipped with sufficent 10- or 20-key
d-on modules (QMT1 or QMT2, respectively) to provide:

| one)key/lamp pair for each ACD agent in the supervisor's group (up
to 40

¢ one key/lamp par for each cal queue (ACD-DN) for which the
supervisor's agents are responsible (up to 5).

2.11 Headset Operation. The QSU6 or QSU7 telephones can be
qu(ljptped with a plug-in headset. QSU1 or QSU3 telephones can be
modified to provide single headset jacks by usng the QKN1 kit. When
agent pogtions are equipped for headsat 0|i)erat|on, tone ringing is
replaced by a 3-s burst of buzz tone from the loudspeaker.

2.12 ACD Queuing. The ACD software program crestes two queues for
each ACD-DN: one for incoming cdls and one for ACD agent
positions.

I incoming Calls Queue. When dl agents are busy the incoming calls
are placed in the appropriate incoming cal queue on a priority and
order-of-arrival bass. They are then presented to agents as the
agents become available.

I Agent Queue. |f agents are available but there are no incoming calls
walti n?, the available agents are placed in the designated agent queue
on a firg-in, firg-out bass. The gent who has been waiting the
longest recaives the firgt incoming call.

2.13 Incoming Call Queue. Cdls in the incoming cal queue may result
from one of the following:

® «@zing an incoming CO, FX, or WATS trunk arranged to
auto-terminate on an ACD-DN rather than the PBX attendant

1 diding the ACD-DN over an incoming TIE or DID trunk
1 diding the ACD-DN from a telephone within the Meridian SL-1
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1 an attendant extending a cal to the ACD-DN.

2.14 An individud trunk is assgned to a specific incoming cal queue
using Meridian SL-1 service change procedures (553-2YY1-220/-221 or
~310/-311). A trunk may be assigned to only one ACD-DN at a time.

2.15 The following rules apply to agent queues.

1 An agent can be assigned to only one agent queue (ACD-DN) at a
time. The interna association of ‘a cdl queue with an agent queue
determines which group of agents serves a particular group of
incoming cdls.

i The length of an a%ent queue is determined by the number of agents
waiting to serve ACD cdls.

1 The maximum number of agents that can be assgned to an ACD-DN
in order to ensure efficient call processng for each Meridian SL-1

type, is as follows.

LE, N, NT = maximum 120 i
VLE = maximum 240
XLXN, XT = maximum 240
M, S, MS = maximum 70.

e An ACD-DN is not the same as a multiple- ance DN. Thus, the
agent positions are not restricted to a sngle SL-1 network loop.

2.16 An agent is removed from the queue by:
1 answering an ACD cdl presented to the agent position

1 originating or answering a cal on any other key of the. agent’s
position

| operating the NOT BEADY key
operating the MAKE BUSY key

1 unplugging the headset/handset (QSU7T telephones).
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Jack for Supervisor’s
Headset/Handset
{monitor)

Jack for Agent’s
Headset/Handset

Fig. 2~1
Meridian SL-1 ACD Agent Set (QSU7)
Used at an ACD Agent Position
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Software Assignment

ACD Portion of SL-1 System Incoming
Ag(_ent = Auto Terminate
Position. Trunks
Supervisor > X <
Position P
Agent ACD- Call 9 <
Queue DN Queue
$ =
AbAa IYYYY)
I——. e
l Y <«—
A
y
Status Recorded
Displays Announcements

Fig. 2-2
Diagram of a Single Queue Meridian SL-1 ACD
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Software

Assignment

ACD Portion of SL-1 System

Incoming
Agent
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1 1
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Supervisor Agent ACD- call
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Fig. 2-3

Diagram of a Multiple Queue

Meridian SL-1 ACD
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3. AGENT FEATURES
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IN-CALLS Key

Directory Number Key

3.01 ACD cdls are presented on the IN-CALLS key at the agent

pogtion. Associated with the key is a number, the pogtion identifier
(POS ID) which is a unique number taken from the customer's
numbering plan. This number identifies the agent's pogtion for
Automatic Number Identification, Automatic Identification of Outward
Diding (ANI/AIOD), and Cdl Detal Recording (CDR) purposes. This
number cannot be the same as the ACD-DN, and cannot be used to call

the ACD podtion. The IN-CALLS key is always located on key position
0 (bottom key) on the agent position.

3.02 When an incoming ACD cadl is presented to an agent position:

1 Tone ringing is heard, if the telephone is equipped with a built-in
handset which isin its receptacle.

1 A 3-sburst of buzz tone is heard from the telephone loudspesker, if
the telephone is equipped with a headset or plug-in handset.

e IN-CALLS lamp flashes dowly (60 ipm).

3.03 When the agent answers the call by depressing the IN-CALLS key
or by picking up the built-in handset:

i the speaker is silenced
e the IN-CALLS lamp is steadily lit
1 ataking connection is established with the cdler.

3.04 ACD cdls can be terminated in one of two ways. If the caller
disconnects first, the cdl is rdleased and any subsequent cal is
presented. If the agent wishes to disconnect fird, the IN-CALLS key is
ressed. This releases the current call and presents the next cdl. The
N-CALLS lamp flashes quickly (120 ipm) if the call is placed on ‘hold'.
Note that calls extended by the attendant to the ACD-DN are not
automaticaly returned to thé attendant if they remain unanswered past
the “attendant recdl’ threshold.

3.05 Each a%ent position can be assigned one or more individual (or
shared) DN to originate or receive non-ACD calls. These are norma
PBX extensons which appear on one or more DN-type feature keys.
The norma SL-1 classes of service ap\g)\% to these DN, including single
or multiple appearance arrangements. When an agent presses a DN key
to make or recave a cdl, any other cdl in ﬁrogres Is automatically
released (unless HOLD has been pressed). If the agent was waiting for
an ACD cdl a the time of DN key activetion, the postion is
automatically removed from the agent queue. When the call on the DN
key is released, the pogition is automaticaly returned to whatever state
it was in before the DN key was pressed (waiting for ACD call, ‘not
ready’, etc.,). Any cal being presented on the IN-CALLS key (but not
yet answered by the agent) when the DN key is pressed is moved back
to the head of “its priority grouping in the incoming cal queue for the
ACD-DN.

Page 3-1
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NOT READY Key

Release (RLS) Key

MAKE BUSY Key

Cal | Source
Identif ication

Page 3-2

3.06 The DN lamp flashes dowly when an incoming cdl to the DN is
presented to the telephone. It is lit steadily while the call isin progress,

and flashes quickly, if the cdll is placed on ‘hold’. Activating the MAKE
BU?Y key prevents DN cdls from being presented to the agent’'s
position.

3.07 An agent, on completion of an ACD cdl, may require time to
perform tasks before accepting another call. (This is termed Post
Cal-Processing time.) Upon depression of the NOT READY key, the
Ia_?esrtlteglremoved from the agent queue, and the NOT BEADY lamp is
[ ily.

3.06 While the agent posdition is in the ‘not ready’ dtate, the agent may
receive or ongmate cdls usng the DN key, but no ACD cdls are
Er@ented on the IN-CALLS key. When the agents post-call tasks have

completed, the agent again depresses the NOT BEADY key. The
‘not r lamp goes out, and the agi_erlt is placed in the agent queue. (It
is dso possible to press the IN-CALLS key to cancel ‘not ready’ and
reenter the queue.) Any call being presented on the IN-CALLS key (but
not yet answered by the agent) when the NOT BEADY key ispressed is
moved back to the head of Its priority grouping in the 1ncoming cdl
queue for the ACD-DN.

3.09 The optional RLS key may be assigned in place of (or as well as

the NOT BEADY Kkey, if there is no requirement for post-call work.
When an agent disconnects from a cal by using the RLS key, the agent
pogition is iImmediatdy placed in the agent queue.

3.10 The MAKE BUSY key makes the agent position appear busy to the
system, thereby preventing the agent from recelvi n? any cdls. When the
key isechf)erated, the MAKE BUSY lamp is steadily lit and the agent is
removed from the agent queue. Any cal being presented on the
IN-CALLS key (but not yet answered by the agent) is moved back to
the head of its priority grou m}g in the incoming cal queue for the
ACD-DN, i.e., pressing the MAKE BUSY key does not disconnect any
active cal. The agent will not receive any calls on the IN-CALLS key
or DN keys, but may originate acal on aDN key.

3.11 If dl the agent telephones assigned to one ACD-DN have the
MAKE BUSY feature activated, the ACD-DN concerned goes into
‘night’ mode. ACD night mode is independent from the night service
for_the rest of the Meridian SL-1 and can be different for each
ACD-DN (see Night Treatment).

3.12 This optiond feature, usng the digit display of the agent telephone
(QsU3 or QSU7), shows the agent where a cdl is coming from, alowing
the agent to give an appropriate answer to the cdler. For cals coming
from 1ncoming trunks, the trunk access code and the member number
of the trunk are given. For cdls originating from within the Meridian
SL-1, the DN ofthe caling tdephoneis given.

3.13 The ACD agent position can be equipped with other features such
as ‘call transfer’, “date and time', etc. These features are described in
553-2YY1-105 and their operation defined in 553-2YY1-305 or
553-2YY1-315. Features that can be used with a non-ACD SL-1 type
telephone can aso be used with the DN key of an SL-1 type telephone
assigned to ACD.
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AGENT Lamps

DISPLAY AGENTS Key

4,01 The assignment of agents to Supervisors is eIgoverned b% the
assgnment of AGENT keys on the supervisor's telephone. (This is
independent of the assgnment of agents to ACD-DN.) An agent cannot
be assigned to more than one supervisor at any one time.

4.02 Up to 40 key/lamp pairs may be assigned to the AGENT function.
(The key associated with each lamp is not used unless the ACD
advanced features are equipped.) The lamps show the state of each
individual agent in the supervisor's group and are updated whenever the
status of the agent changes, whatever the supervisor position’s mode of
operaion (agent/supervisor/make busy).

4.03 The lamps can assume the following States:
1 Dark. The agent pogtion is not manned.

| Stgadily Lit. The agent is busy on an ACD cdl or isin ‘not ready’
mode.

I Slow Flash {60 ipm). The agent is waiting for an ACD cdl.
| Fast Flash {120 ipm). The agent is busy on a non-ACD cal.
Note: If the si/stem is equipped with ACD advanced festures, read
553-2671-101 for a description of the changed/added AGENT
key/lamp functions.
4.04 This key (the associated lamp is not used) when pressed,
summarizes on the supervisor's digit display the status of al agents
assgned to the supervisor. It gives a count of the number of agents in
each of the four states a the moment the key was operated. The digit
display is updated every time the DISPLAY AGENTS key is operated.
The display takes the form:
AA-BB-CC-DD
where:
AA = the number of agents busy on ACD cdls, or in ‘not ready’ mode
BB = the number of agents waiting for ACD cdls
CC = the number of agents busy on non-ACD calls

DD = the number of agents positions not manned.
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DISPLAY QUEUE Keys

Page 4-2

4.05 A DISPLAY QUEUE key can be assigned to a supervisor position
for each applicable ACD-DN. When the key is pressed, the
cdlswaiting status for the ACD-DN is displayed as tollows:

AAA-BBB-CCC
where:
AAA = the number of cdls currently waiting in the queue
BBB = the number of agent positions manned for the ACD-DN
ccc = the waiting time, in seconds, of the firgt cdl in the queue.

4.06 The |amp associated with the DISPLAY QUEUE key provides
summary information on the cdls wating saus for the” ACD-DN.
When geadily lit, it means there is more than one cdl waiting in the
queue. A DISPLAY QUEUE key for a particular ACD-DN can be
a&aq?grd to a maximum of 8 supervisor pogtions regardiess of the
number of supervisors.



5. SYSTEM FEATURES
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incoming Trunk
Restrictions

Recorded
Announcement

5.01 Abandoned ACD calls are removed from incoming call queues and
RAN unless the incoming trunk used for the cal is of the loop-start
type. Far-end disconnect on loop dtart trunks is only detected during
ringing. If a cal is routed to RAN, answer supervison is returned to
the trunk and ringing is stopped. On completion of the announcement,
the call is placed back in the queue on ‘slent hold (unless ‘music on
hold’" has been specified for the ACD-DN concerned).

5.02 Incoming cdls on trunks that do not have provision for disconnect
supervison are not released by the system when the agent terminates a
conversation by pressing the IN-CALLS or RLS keys. Thus, trunks
without disconnect supervision should not be used for ACD systems.

5.03 When the number of cdls in a cal queue exceeds the number of
available agents, ddays in the answering of cdls is encountered. A RAN
can be used to advise of the deI%/. The Meridian SL-1 ACD fegature
dlows. a choice of two recorded announcements which operate
independently of each other but can be used together.

5.04 RAN trestment is specified for each ACD-DN independently of
the other ACD-DN’s. Unlike the ‘music’ festure, the RAN fegture does
not use the conference circuit packs. When the system determines that
an ACD cdler is ready to receive RAN, the caller is connected to a
recording trunk at the beginning of the RAN cycle, on a one-to-one
basis. If an agent becomes available to serve a cal currently receiving
RAN, the RAN is disconnected and the cdl is presented to the agent.
Cdls from an attendant or transferred by an attendant to the ACD-DN
aso receive RAN.

(a) First RAN Prior to X1 RLS 2. The system keeps track of howe=
long each cal receives ringback tone before being answered. Each
incoming cal is evduated by the sysem on the basis of how long
the most recently answered cal on the ACD-DN had to wait for
an answer. If the time expected to answer an incoming call exceeds
a customer-specified time (t1), the cal is diverted to a recorded
announcement (subject to the beginning of the recorded
announcement cycle) as soon as it is received by the system if 1
Dday Start is specified in the Route data block. A call that arrives
in the queue when the delay threshold (t1) was not exceeded, will
receive the fird RAN after the customer specified time of t2.
After the announcement, the cdl is placed on ‘slent hold, or
receives ‘music-on-dday’ until answered or abandoned. Thus, a
caller caling the ACD-DN hears an audible message describing a
delay posshility, and can disconnect, decreasing the holding time
on the trunk under busy conditions.

(b) First RAN X11 RLS 2. X11 RLS 2 provided a new prompt _to"'
dlow customers to ify Firs RAN on ariva (FROA, sarvice
change overlgy 23). If the response to FROA is NO, al calls must
wait for the duraion of the firs RAN timer t1 (as specified%_priqr
to receaiving the First RAN. If the response is YES a cdl which is
dligible for firs RAN treatment will be provided Firs RAN
immediately upon entry into the ACD queue. Do

Page 5-1
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Night Treatment

Priority Trunks

Page 5-2

(c) Second RAN. On completion of firss RAN, a customer specified
timer for a second recorded announcement (t2) is started. Each cdl
that has been in the queue longer than t2 seconds, gets second
RAN. Second RAN is repeated every t2 seconds until the cal is
answered or  abandoned.

505 In summary, fird RAN is given dther immediaely upon being
queued or at t2 seconds later. Second RAN is presented, if necessary, t
seconds following first RAN and repeated at t2 second intervals.

5.06 The two recorded announcements operate independently of each
other. Both are optional and the customer can have either
announcement alone or both. The two timers, t1 and t2, bear no fixed
relaionship to each other. This dlows the cusomer the flexibility to
gpecify the RAN trestment to suit the requirements of the ingtdlation.
Such factors as the time dlowed for the announcement and the wati Qg
time between announcements depends on the type of recordk
announcement equipment used. Meridian SL-1 are compatible with
Audichron, CODE-A-PHONE* Cook Electric and Interalia
announcement machines. (Refer to ‘553-2641-200 for a description of
the Recorded Announcement trunk.)

5.07 This optional feature can be used to inform ACD cdlers that the
ACD location is not in service (after-business-hours cals). There are
three ways that such calls may be handled:

(@) RAN may be provided as part of the night treatment to
after-hours ACD cdls indicating that the ACD location is closed.

(b) The ACD cdl may be ‘cal forwarded (maximum number of ‘cal
forward digits is 23) to another ACD location or to a night service
number. Only internd cdls or cdls from trunks that provide
disconnect supervison can be ‘cal forwarded'.

() No treetment’ a all may be given. In this case, cdlers recave
ringback tone only until the caler abandons the cdl, and no
answer supervison is given to the centrd office from the Meridian
SL-1.

5.08 ACD calls may be provided with both RAN and ‘call forward'.
This feature requires al agent positions to be equipped with a MAKE
BUSY key. The fedaure is activated automaticaly when dl gent
positions assigned to an ACD-DN have the MARE BUSY key operated.

5.09 This optiona feature dlows the customer to designate certain
ACD incoming trunks as priority. When implemented through service
change programs, cals to ACD on priority trunks move directly to the
front of any nonpriority cdls in the cadl queue. Any nonpriority ACD
cdls in the queue maintain their pogtion in reaionship to each other,
but are placed behind priority cals in the queue. Although ACD cdls
are not ‘dropped’ or ‘lost” by the Meridian SL-1. long waiting times for
nonpriority cals can be avoided by using ‘automatic overflow’ of the
Advanced Features option (see 553-2671-101).

* CODE-A-PHONE is a trademark of Northern
Telecom Limited
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ACD/CDR Connection
Record Option
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5.10 ‘Music-On-Hold' is provided from trunks (Fig. 5-1) which have
been specified for ‘music’ to calers who have been connected with their
destination (not necessarily the ACD-DN) and have been subsequentl
put on hold either by the HOLD key or as part of the operation o
another feature.

511 The music is taken from a music source via a ‘music’ trunk*l
giecified In service chang?g) and connected to a conference circuit pack.
lers being put on ‘hold’ are bridged into the conference circuit by
software via a ligen-only path. Each music trunk is assgned to a
specific conference loop (which is not necessarily dedicated to music).
Each ACD-DN can be programmed for a different source (if available).
See 553-2671-151 for engineering information and 553-2001-220/221 or
553-2YY1-310/311 for sarvice change information. o

5.12 The Connection Record Option, introduced in Generic X11 Release
3. dlows the customer to build and maintain a cdl profile that can be
automaticdly transferred from one ACD agent to another.

5.13 A full description of the CDR Connection Record Option is given
in 553-2631-100, Appendix 1.
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1. GENERAL

PRACTICE 553 -2671-101

1.01 Automatic Cdl Digribution (ACD) is a feature of the SL-1
Busness Communications System which dlows a large number of
incoming calls to the same directory number (cdled the ACD-DN) to
be answered by *agents' at agent postions which share the influx of cals
equaly. The ACD system Is more fully described in 553-2671-100,
which "also describes the ACD Basic Features package.

1.02 The ACD Advanced Festures complement the Basc Features
package. They dlow ACD agents to communicate directly with the
supervisor (for normal or ‘emergency’ assstance) and dlow the
supervisor to perform more operations, such as handling emergency
cals, observing agents, etc.

1.03 The SL-1 ACD Advanced Fegtures include the following

® Agent/Supervisor Communication

¢ EMERGENCY Key

I Emergency Teletype Message

e Cdls Waiting Indication

I AGENT Key/Lamp

e DISPLAY QUEUE Lamp

i NOT READY Key

I OBSERVE AGENT Key

I Supervisor/Agent Communication

I Extended Agent Observe

I INTERFLOW Key

I Automatic Cal Queue Overflow

1 Cdl Forcing

e Musc On Delay.

1.04 Practices 553-2671-102 and -103 describe additiond ACD packages
and options that are available to provide Management Reporting and
Load Management capabilities for the ACD operation.
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2. AGENT FEATURES

PRACTICE 553-2671-101

Agent/Supervisor
Communication

EMERGENCY Key

2.01 Two-Party Operation. When an ACD agent is not active on an
ACD cdl, the SUPERVISOR key can be pressed to cal the assigned
w;%erwsor. The associated lamp flashes and ringback tone is heard.
When the supervisor answers, the SUPERVISOR lamp on the agent’ s set
lights steadily, and two-way communication between the agent and the
supervisor is established.

2.02 Three-Party Operation. If the ACD agent is active on an ACD
call and presses the SUPERVISOR key, the calling party is put on hold
fast flashing IN-CALLS Iamé), the lamp associated with the

PERVISOR key flashes and ringback tone is heard. When the
supervisor answers, the SUPERVISOR lamp lights gteedily (at the
agent’s set) and two-way communication is established befween the
gent and the supervisor. Pressing the SUPERVISOR key a second time,

ds the caling party (held on the IN-CALLS key) to the conversation.
At this time the SUPERVISOR lamp on the agent’s set goes dark, and
the conference (agent/caller/supervisor) is edtablished on the agent’'s
IN-CALLS key. The agent can release from the conference, leaving the
caler and supervisor connected, by pressing the RLS key. Alternatively,
the supervisor can release, leaving the agent and caller connected.

2.03 When an agent calls the supervisor, tone ringing is heard from the

er of the supervisor's terminal, and the ANSWER AGENT lam
flashes. The supervisor answers the cal by SErng the ANSWE
AGENT ke?/, a which time the digit displgb\ ows the cdling agent’s
ACD POS-D, and the supervisor's NOT READY lamp lights steadily.
If the NOT READY lamp is dready on, it remains on.

2.04 In the event of threatening or abusive calls, an agent takes note of
the trunk access code and trunk member number shown on the digjt
display, then presses the EMERGENCY key to conference with the
gj)erwsor (if one is assgned), bypassing dl other agent-to-supervisor

Is. The agent must remain in the conference for the duration of the
cdl. At the supervisor's set, the ANSWER EMERGENCY lamp flashes
and continuous buzzing is heard. The ACD POS-ID of the cdling agent
is disolayed on the digit display of the supervisor's set. If the option is
gui pped (by the customer), a tape recorder can be used to record the

| 'and a message typed on the maintenance TTY to facilitate call
tracing. When the agent presses the EMERGENCY key, the associated
lamp Indicates the action being taken as follows:

® Derk. Nether supervisor nor recording trunk is avalable. The
supervisor may be busy on another emergency call, unassigned, or not
equ|pFed with"an ANSWER EMERGENCY key, and recording trunks
are dl busy or unassigned.

I Flashing. The supervisor is avalable, but has not answered the
emergency cal yet.

® Lit Steadily. Either. the supervisor, or a recording trunk, or both,
are conferenced into the call.
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Fig. 2-l
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2.05 The supervisor, when answering an emergency cal, can leave the
handset on-hook (or headset unplugged), If dedred, to initidly
‘ligen-only’ through the built-in lou er. The supervisor can dso
ut the emergency cdl on ‘hold’, without affecting the agent or cdler,
0 make another call or take some other action and return to the
emergency cal by pressng the ANSWER EMERGENCY key again. The
Aﬁl\lldSWER EMERGENCY lamp flashes at 120 ipm while the cdl is on
‘hold'.

2.06 The recording device (such as a tape recorder) can be connected to
a paging trunk (QPC71) with ‘recorder’ class of service (defined in
software). When the agent presses the EMERGENCY key, the recording
device is darted and the recording trunk is conferenced into the
agent-incoming cdl conversation via the conference circuit pack.

2.07 Paging trunk Connections: The input impedance of a typica
tape recorder is 47 kQ, whereas the output impedance of the SL-1
paging trunk is switch-selectable for 600 or 900 q. It may, therefore, be
necessary to add a 600 or 900 Q resstor in pardle with the tape
recorder input to properly terminate the paging trunk.

2.08 The pa?ing trunk provides relay contacts (leed Al and PG) which
are closed when the paging trunk saizes the line. A separate relay, K2,
should be provided by the customer to avoid any possible
incompatibility between the recorder and the trunk. The system should
be wired so that the paging trunk leads Al and PG ogerate the relay,

which, in turn, provides a contact closure to start the tape recorder

(Fig. 2-).
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2.09 When the agent presses the EMERGENCY key, one or more of
the following messages can be generated on the maintenance teletype:

EMRIOO RCL S C U RR MMM
EMRIOO AG XXXX YYYY
EMRIOO OR LSCU RR MMM
where:

RC denotes the recording trunk used for the emergency recorder, L SC
U are the loop, shdlf, card, and unit used for the recording trunk, and
RR l2’:\nd MMM are the route and member numbers of the recording
trunk.

AG denotes that an agent pressed the EMERGENCY key. XXXX
denotes the ACD-DN to which the agent is assi%ed, and YYYY
denotes the agent PGS-ID. The ACD-DN and the POS-ID digits, for
software programming reasons, ae given in reverse order, and the
character “A” dgnifies a “0” and the digit “0” Sgnifies the end of the
number. For example, the ACD-DN “01A4” would denote «401” and
POSID “5412" would denote “2145".

OR denotes the originator of the call. L S C U are the loop, shelf, card,
and unit of the cdl origin. If the cdl is coming into the sysem, the RR
and MMM parameters denote the route and member numbers of the
trunk. If the cdl is originating from within the SL-1 system, these two
fields are absent.

2.10 This lamp on the agent's <&t is intended to inform each agent
assgned to the ACD-DN that the number of cdls in the assgned
ACD-DN cal queue has exceeded a customer-specified threshold value,
and that cdl handling should be speeded up. The lamp shows the status
of the cal queue and can assume any one of four states. The key
associated with the lamp has no function. The four lamp States are:

I Dark. There are no cdls waiting.

® Steadily Lit. There are calls waiting. The ACD-DN can receive cdls
overflowed from another ACD-DN.

¢ Sow Flash. There are calls waiting. The ACD-DN cannot receive
cdls overflowed from another ACD-DN.

| Fast Flash. There are cals waiting and some cdls are being
overflowed to another ACD-DN (if this option is equipped).
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AGENT Key

AGENT Lamp

DISPLAY QUEUE Lamp

NOT READY Key

3.01 The ACD Advanced Features packa%e provides the following
supervisor features in addition to those In the Basic Features package.

3.02 The AGENT keys are used in conjunction with the OBSERVE
AGENT and CALL AGENT keys to sdect the specific agent to be
observed/cdled. The sdection of the individud agent maf/ be made
anytime the OBSERVE AGENT lamp or CALL AGENT lamp is lit.
Otherwise any operation of the AGENT key isignored.

3.03 With the ACD basic features, a steadily lit lamp associated with an
AGENT key means the agent is either handlln%an ACD cdl orisinthe
post-call processing mode (i.e, NOT READY lamp lit). The ACD
advanced features provides an c')&)tion for a Separate Post-Call
Processing (SPCP) indication on the AGENT lamp. The SPCP option is
enabled/disabled through the ACD overlay program (23). When the
SPCP option is enabled, the AGENT lamp can assume any one of the
following dates

I Dark. The agent podtion is not manned.
| Steadily Lit. The agent is handling an ACD cdll.
I Slow Flash. The agent is waiting for an ACD cdl.

® Fast Flash. The agent is busy with post-cal work (NOT READY
lamp lit) or is engaged in a non-ACD cdll.

3.04 When the system is equipped with the ‘advanced features, the
DISPLAY QUEUE lamp can assume one of the following states:

| Dark. No cdls waiting for agents.

| Steadily Lit. Cals waiting for agents ACD-DN can receive cals
overflowed from another queue.

I Slow Flash. Cdls waiting for agents; ACD-DN cannot accept calls
overflowed from another queue.

e Fast Flash. Cdls waiting for agents; calls -are being overflowed to
another ACD-DN queue (if option is equipped).

3.05 The following supervisor feature keys can be used only while the
lamp associated with the NOT READY key islit:

. OBSERVE AGENT

. CALL AGENT

. ANSWER AGENT

i ANSWER EMERGENCY.

3.06 While the NOT READY lamp is lit on the supervisor's postion,

post cal-processng time for the postion is accumulated unless one of
the key functions is invoked.

Page 3-I
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3.07 To receive ACD cdlls, the supervisor J)re&ea the NOT READY key

again (NOT READY lamp goes dark) and is placed in the a%ent ueue

in the normal manner. In this mode (agent), operation of the OBSERVE

AGENT, CALL AGENT, or ANSWER AGENT kg{is ignored. When a

cdl is answered on the ANSWER EMERGENCY key, the supervisor

ggisition is automaticaly switched to the ‘not ready’ (i.e, supervisor)
e.

3.08 To obsarve the qudity of service being offered to calers, the
supervisor postion can be used to monitor cdls terminating on the
IN-CALLS key of any agent in the supervisor's agent group. The
supervisor operates the OBSERVE AGENT key, then the appropriate
AGENT key to activate the feature. A periodic warning tone can be
supplied to the agent being observed but not to the caling pagg/ asa
(igstome{j option. This warning tone lasts 256 ms, and is repested every
seconds.

3.09 The supervisor cannot observe an agent who is in conference with
three or more parties. Therefore, if the observed ag:zgétrvls in, or
subsequently goes into a conference, at the time of o ation, the
observation ‘is discontinued until the observed a?ent isin a ample cdl
again. If the agent activates the ‘call tranfer’ feature, any observation
by the supervisor is suspended.

3.10 If the CALL AGENT key is operated by the supervisor while
observing an agent, then the supervisor's voice path is enabled and a
conference Stuation exists between the supervisor, agent, and caling

party. Operation of another AGENT key at this stage, disconnects the

supervisor's speech path and restores the observation mode. Reoperation
of the OBSERVE key or operation of the IN-CALLS key by the

supervisor terminates the OBSERVE function.

3.11 eaCc)ﬁeration of one AGENT key after another results in observation
of agent in turn. The agent being observed is identified (by
POS-ID) on the supervisor's digit display. If any agent being monitored
is found to need the supervisor's aid, the supervisor can operate the
CALL AGENT key and be conferenced into the cal. During service
observation, any operation of the HOLD key on the supervisor's st is
|bgenored: O%Sratlon of any other key causes the OBSERVE function to
terminated.

3.12 The supervisor can cal an agent by pressing the CALL AGENT
key. The CALL AGENT lamp lights steadily, and the supervisor then

presses the appropriate AGENT key to complete the cdl. The digit

displaly shows the called agent's ACD POS-ID. If the supervisor wishes
to call another agent, this can be done by pressing another AGENT key.
The call to the previous agent is then terminated.

3.13 The CALL AGENT and ANSWER AGENT functions use separate
keys on the supervisor terminal so that the supervisor can call an agent

without first having to answer dl the agents attempting to talk to the
supervisor.

3.14 When the supervisor cdls the agent, the agent's SUPERVISOR
lamp flashes, and the agent hears tone ringing from the set spesker. (If
busy or ‘off-hook’, the agent hears a 3-second buzz from the receiver.)
The agent answers the cal by pressng the SUPERVISOR key. If the
agent is engaged in a cdl, the call must first be put on hold by pressng
the HOLD key, before the SUPERVISOR key is pressed.
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3.15 If the supervisor wants to conference with the agent and the
customer, it can be done in two ways:

(@) the agent can initiate a conference, or

(b) the supervisor can force a conference as described under
OBSERVE AGENT.

3.16 This feature gives the supervisor the ahility to cope with excessve
traf fic by transferring incoming ACD calls to another predesignated
DN either on the same SL-1 or, via the externd switching network, to
another machine. Each INTERFLOW key is associated with two ‘target
numbers. an ACD-DN, and an Interflow DN (IFDN). The IFDN can
consst of up to 23 digits and can include any required access code and
adterisk (+) to indicate diaing pause. When the supervisor presses the
INTERFLOW key, incoming cals to the source queue are redirected to
the ‘target’ DN it the source queue is overloaded (using the overflow
threshold set for automatic overflow). The INTERFLOW lamp flashes
until the feature is de-activated.

3.17 The INTERFLOW key supplements the automatic overflow feature.
After the INTERFLOW Key Is activated, interflow to the target DN
does not occur until al the queues specified for automatic overflow
have been filled past their busy thresholds (BYTH).

3.18 Since interflow should only occur to a lightly-loaded DN, and the
datus of the target DN cannot be determined automaticaly, this status
must be determined verbdly by the supervisor. After activating the
interflow festure, the supervisor congtantly monitors the status of the
cal queues to decide when to disable the interflow by pressing the
INTERFLOW key again.

3.19 Sufficient numbers of outgoing trunks should be avalable to
handle the expected volume of outgoing trunk traffic when the
INTERFLOW key is activated.

3.20 Extended Agent Observe functions are available on Generic X11
Release 2 and later. This feature provides ACD supervisors with
additional capabilities to control the quality of service offered to callers
and to monitor the overall performances of ACD agents or supervisors.

3.21 The following capabilities are available with the Extended Agent
Observe feature.

e A supervisor can observe an established ACD, DN, conference or
supervisor cal originated/answered a any ACD agent position in the
customer’s  operation.

1 A supervisor can observe/cal any agent in the ACD operation by
first operating the OBSERVE/CALL AGENT key, then diding the
Pogtion-ID of the agent., (This is in addition to the exising
observe/call agent ilities.

1 A supervisor (with an Allow Observation of Supervisor class of
sarvice) can observe another supervisor in the ACD operation by
entering the observe mode and diding the Pogtion-ID of the
supervisor to be observed.
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3.22 Limitations. The following limitations gpply to observation of an
agent or SupervIsor:

(@ Only ACD stts (i.e, with an IN-CALLS key defined) can be
observed.

() An ACD st cannot be observed if it isidle or if it is dready being
observed by another supervisor.

(c) An ACD set cannot be observed while in the following cal states
(ssedote): :

(1) thecdl isnot yet established
(2) the cdl is not active (e.g., on hold)
(3) the cdl is connected to a release link trunk
(4) the cdl involves an atendant
(5) the cdl is private line
(6) the cdl is being transferred
(7) aconferenceis being set up.
(d) A supervisor's set cannot be observed if it isin the observe mode.

&) A supervisor's st cannot be observed if the observing supervisor
does not have an Allow Observation of Supervisor class of service.

Note: The observation connection is reattempted every 256 ms.
When the cdl gate changes such that observation is alowed, the
observation conference is established.

3.23 If the observe warning tone is specified (ACD - overlay 231, the
ACD postion being observed will be presented with the intermittent
tone.

3.24 Introduction of a dia-access method of observation enables a
customer to diminate the AGENT key/lamp appearances & a
supervisor's set. If this is done, the effect on other ACD supervisor
functions is as follows.

(a) The agent Status information that is presented by the AGENT
lamps is no longer avalable.

(b) The DISPLAY AGENTS key no longer functions.

325 In order to eiminate the AGENT key/lamps and maintan
agent-to-supervisor assignments, the SL-1 set service change program
(overlay 11) is modified to enable the agent’s set to be associated with a
supervisor podtion. In this way, agent key functions (EMERGENCY,,
SUPERVISOR) continue to function as normal.
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3.26 The following intercept trestments apply when a supervisor is
diding in the OBSERVE or CALL AGENT mode.

If the ACD set is currently being observed by another supervisor,
busy tone is presented.

If the dided Podtion-ID is invalid, or if the set is not an ACD s,
overflow tone is presented.

If a supervisor does not have an Allow Observation of Supervisor
class-of -service, and attempts to observe another supervisor,
overflow tone is presented.
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Automatic

Overflow

4.01 This feature dlows incoming ACD cdls to be diverted from the
cal queue in which they would normaly be placed (cdled the source
ueue) to another queué (the target queue) during busy periods Up to
three target queues may be designated for each source queue. The target
queue that meets the requirements for overflow (i.e, is not itsdlf
handling a volume of cals which exceeds a predefined threshold) is
selected as the queue to which incoming cals are redirected. Overtlow
does not occur if none of the overflow queues meets these
requirements. The Stuation is evaluated for each new incoming cal.
Automatic overflow only gpplies to new cdls entering a queue cals
dready in the queue are not transferred to a target queue. Priority calls
that are overflowed to another queue retain thar priority status in the
target queue, and the various treatments (RAN, music, etc..) specified
for the source queue remain in & fect for each cdl, even though it is

answered in the target queue.

4.02 Three threshold levels must be established for each ACD-DN
involved in ‘automatic overflow’:

i Cals Waiting Threshold (CWTH)
1 Busy Threshold (BYTH)
i Overflow Threshold (OVTH).

4.03 These thresholds correspond to the number of cdls waiti ng and
define the boundaries of four operating ranges for each ACD-DN
queue. The four ranges, in ascending order, are light, norma, busy. and
overflow. The threshold levels are st for each ACD-DN during
ingdlation and can be modified by service change or load management.

404 The firg threshold (CWTH) sds the u%)e limit on_the ‘light
range. When this threshold is exceeded, the CALLS WAITING and
DISPLAY QUEUE lamps light steadily, and the queue is in its ‘norma
operating range. If a second threshold (BYTH) is exceeded, the CALL
WAITING lamps flash dowly, and the queue is in its ‘busy’ operating
range.

4.05 If athird threshold (OVTH) is exceeded, the CALLS WAITING
lamps flash quickly, and the queue is put into its ‘overflow’ date. At
this point, a target queue is sdlected from the list of overflow queues
assigned to the source queue. The overflow queues are considered one at
a time, and the first one which is operating in the ‘light' or ‘norma!

range fl.e., BYTH or lower) is sdlected as the target queue. The cdl is

then placed in the target queue and does not return to the source queue.
Sdection of a target queue is performed for each new cdl coming into
the source queue. Thus. if a target queue goes beyond its ‘norma’ range
(BYTH exceeded), then another queue may be selected as a target queue.
If an available target queue is not found, the cal is returned to its
original position in the source queue.

4.06 Source and target queues must be in the same ACD machine.
Overflow to a target queue outside the SL-1 is described under
‘INTERFLOW Key’, and Is useful when automatic overflow mechanisms
are no longer adequate.
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4.07 The vaue that can be assigned to each threshold is independent of
the value assgned to any of the other thresholds. This alows the user

congderable flexibility in configuring queues to match the requirements
of the ingdlation.

4.08 For example, a customer may want to give recorded
announcements and music to dl cals except those coming in on WATS
trunks, and get only have one ACD-DN for answering al cdls. This
can be done by creating two queues. All incoming trunks, except WATS,

can be assgned to auto-terminate on ACD-DN XXXX, which has
agents assigned to it, as well as RAN and music, if RAN is defined in
the origind ACD queue. A WATS trunk can be assigned to
auto-terminate on ACD-DN YYYY which has no agents, RAN, or
music. but which has an OVTH set to 0, and has ACD-DN XXXX as
the target V\(;ueue. A é)hysicd st must exist and be in the not r date

for the WATS ACD-DN YYYY to overflow to ACD-DN XXXX.

(Treatments for YYYY source %Jeue remain, as the cdl goes to the
target queue XXXX.) Thus, WATS cdls are answered on the same
ACD-DN as other cdls. but receive no answer supervison until the call

has actually been answered by an agent. Other cdls receive RAN and

music as required. Figure 4-| 1llugtrates the automatic overflow decision
Process.

4.09 Cdl forcing is an optiond dternaive to standard menual
answering. This festure is intended to spesd up the processing of ACD
cdls(g/ automaticallv presenting the cdl in an answered state. Thus, if
the cdl forcing option is in effect, the IN-CALLS key need not be
pressed to answer the presented cal. If the agent waits for the caller to
disconnect, the agent is then automaticaly returned to the agent queue.

4.10 An ACD cdl answered under cal forcing can be terminated in one
of the following ways.

1 If the cdler releases, and disconnect supervison is provided, the
agent is returned to the a%ent ueue automatically after a 2-second
delay and a 500-ms tone burst (to permit the agent to press another

key if desired).

1 If post-call processng is not required, the agent operates the
IN-CALLS key to force a disconnect and is immediately Inserted into
the agent queue.

1 If post-call processing is required, the NOT READY key is operated.
When post-call work is done. the IN-CALLS key is Operated, and
the agent is inserted into the agent queue.

411 In dl cases, if there is an ACD cdl in the cdl queue it is
presented to the agent immediately after a 500-ms tone in the headset.
No ringing tone is heard from the set spesker.
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4.12 Cdl forcing can be used with agent sets equipped with either a
headset or a handset:

® Headset Operation. If an agent set is equipped with a headset or

ﬁlug-ln handset, the set remains in the off-hook State as long as the

eadset or handset is plu%ged into the lower jack par on the

left-hand side of the set, and cdl forcing operates as just described.

If the agent’s headset is disabled or removed, the agent set is put into
the ‘make busy’ mode.

| Built-in Handset Operation. AS long as the handset remans
off-hook, cal forcing operates as just described. If the handset is
placed on-hook, the agent set is put in the ‘ make busy’ mode, and the
MAKE BUSY lamp lights. If the MAKE BUSY key is subsequently
depressed, the MAKE BUSY lamp goes out, the IN-CALLS lamp
flashes, and tone ringing is heard when the next ACD cdl arives.
The agent picks up the handset, and answers the cdl. If the handset
is picked up while the MAKE BUSY key is active, MAKE BUSY is
de-activated, and the cal is presented after a 2-second delay and a
500~ms tone.

4.13 If the agent wishes to initiate some action during an ACD cdl, yet
does not want to release the call, then the call can be put on hold b
operating the HOLD key. The IN-CALLS lamp flashes quickly while
the cdl 1s on hold. To reestablish the origind call, the IN-CALLS key
is operated and the associated Iamclo becomes steadily lit. Other keys
which put the incoming call on hold are CONFERENCE, TRANSFER,
and SUPERVISOR.

4.14 Musc on dday is heard by cdlers in an ACD queue who are not
hearing Recorded Announcement (RAN) or ringback tone, but are
waiting in the queue for service. Music on delay is triggered by the end

of eech RAN heard by the caler. The musc continues until a
subsequent RAN is provided, or the cdl is answered or abandoned.

ACD cdls do not receive music on delay if RAN is not aso specified,
or the call was extended to the ACD by an attendant. Music on delay is
provided optionally after the first or second RAN, and between
subsequent RAN, until the call is elither answered or abandoned.

4.15 The music for music on delay is obtained from a music source via
a musc trunk (specified in service change), and connected to a
conference circuit pack. Cdlers experiencing ACD dedlay are bridged
into the conference circuit via a ligen-only path. Each musc trunk is
assgned to a ific conference loop (not necessarily dedicated to
musc), and each ACD-DN can be programmed for a different music
source (if available).
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1. GENERAL

PRACTICE  553-2671-102

AGENT-ID OPTION
(Generic X11 R2+)

ACD SET LOGIN
(Generic X11 R2+)

1.01 The Meridian SL-1 Automaic Cdl ‘Distribution (ACD) feature
provides a means of didributing a Igjge number of incoming cals
among a number of telephones (called ACD ‘agent pogtion’). The
incoming cdls ae served on a first-<in firt-out bass, and are
digtributed to the avalable agent pogtions in such a manner that the
agent I{)osition that has been idle the longest is presented with the first
cdl. fead the following practices for more detailed information on the
ACD feature:

553-2671-100 ACD Basic Features

553-2671-101 ACD Advanced Features

553-2671-103 ACD Load Management

553-2671-103 Appendix 1 ACD Load Management with the

Auxiliary Data System (ADS).

102 The ACD Management Reporting feature provides the ACD
cusomer with timely and accurate datistics rdevant to the ACD
operation. These datistics, in the form of periodic printed reports or
or;?omg datus displays, enable the' customer to monitor changing ACD
traf fic loads, levels of service being provided, etc., and implement
corrective action, where required.

1.03 This practice describes the types of management reports and
displays that are available, and provides the inputs required to request
or schedule these reports.

1.04 This feature provides the ACD customer with the option of
operating in ether an Agent-ID mode or Podtion-ID mode. If the
Agent-ID option is sdected, ACD agents must enter a four-digit
Agent-1D code (range 0001 to 9999) before access is alowed to ACD
features (this is part of the ACD s&t ‘Login’ procedure that must be
performed before access to ACD features is dlowed). Stistical

ormance data continues to be accumulated on a Pogtion-ID basis,
owever, the Agent-ID code of the agent that used the particular
position Is reflected in the management reports.

1.05 An SL-1 sat equipped a each agent or supervisor postion is
prevented from reqeivin% any ACD cdls until the set is logged in %/ the
individua occupying that podtion. Access to regular Private Branch
Exchag?e (PBX) features, however, is alowed once a headset/handset is
plugged into the st; eg., to make an outgoing cal with the DN key.

1.06 The IN-CALLS key on the set is pressed to start the login process.
(Operation of the key is ignored by the system if a headset/handset is
not plugged into the key.) Depending on whether or not the Agent-1D
option is defined, two results are possble.

(a) If the Agent-ID option is not defined, the LED associated with the
NOT-READY key lights, and the ACD-DN and supervisor position
ID to which the set Is assgned, are shown in the digit display of
the set. ACD festures are now active on the set, and position
manned time is being accumulated againgt the position.

Page Il
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(b) If the Agent-ID option is defined then, after the IN-CALLS key is
pressed, a specid (interrupted) did tone is heard. The 4-digit
A entdID code must trrllendbe k(?/e? in (fynhthe d|a]Ic pad ogegh)e sﬁn
The digits on the digit di of the s, if equi ) The
i\/leridia% SLaPmidaa thegdigitgpa%, SHp
1 sends overflow tone to the agent, if the code is not inputted

before norma digit timeout, or the code is invaid or out of
range

1 sends busy tone to the agent if another individua is aready
logged in with that Agent-ID code.

Note: The configuration record specifies the maximum number of
agents that can be Iog(]:]ed into the SYSTEM a any one time
(prompt DAGT in overlay 17). If an agent, by atempting to log

In, exceeds this threshold, login is not alowed and overflow tone is

presented.
[® ACD SET LOGOUT 1.07 Removing the headset/handset from a set that is currently logged
(Generic X11 R2+) in to the ACD operation terminates the access of that set to the ACD

features. This assumes that al agents (on a queue basis) have been given
the option of using headset/handset removals, or activating the MARE
BUSY key. When there is no option, the MARE BUSY key must be

L used to logout, unless there is no MARE BUSY key avalladle for the
individual ?gtd(s). This aso assumes no cdls are active or ‘on hold
when the set/handset is unplugged or the handset is placed
on-hook (see ‘Walkaway' Feature). The moment an agent has logged out
the following events occur:

1 the agent position is removed from the ACD agent queue
1 dl timing againg that pogtion stops.

1.08 If the ACD <t is equipped with a MARE BUSY key, pressng the

- MARE BUSY key will cause a logout. In this case, the logout occurs
immediately if there is no active cdl on the IN-CALLS key, or occurs
as soon as the active call on the IN-CALLS key is disconnected.

WALKAWAY/RETURN 1.09 This feature involves the use of the HOLD key in conjunction with

(Generic X11 R2+) the ‘log-in’ feature. it permits an agent who is logged in to leave the
position (walkaway) for a period of time, then return to the position
and resume normal operation without going through the logi
procedures again; i.e., the headset/handset can be unplugged from the
Set without initiating a logout.

1.10 The ‘Wakaway’ fegture is in effect under the following conditions:

(a) Direct Call-Processing (DCP) phase (IN-CALLS LED lith. In
this phase of operation, voice communication is established
between the agent and a customer. Prior to removd of the
headset/handset, the agent operates the HOLD key to prevent
release of the customer from the connection. This causes the
IN-CALLS LED to flash a 120 ipm.

(b) Post cCall-Processing (PCP) phase (NOT READY LED lit). In
this phase of operation, the customer has aready been relessed
from the agent pogtion. Operation of the HOLD key causes the
NOT READY LED to flash a 120 ipm.
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{¢) Non-ACD call-handling phase {DN LED lit). In this condition, a
non-ACD cdl is connected to the postion. Operation of the
HOLD key retains the cal connection, and causes the DN LED to
flash a 120 ipm.

1.11 In (a), (b), and (c), timing is continued during the walkaway period
in the same category as existed before the walkaway occurred. Removal
of the headset/han under any condition other than (a), (b), or (c)
causes a logout to be initiated for the position.

Note: If the incoming caler disconnects from a held IN-CALLS

or DN key, the st reverts automatically to the NOT READY date

I.e,, Not Ready LED flashes), timing for the prior state stops, and
P timing commences.

1.12 When an agent/supervisor returns to a postion which is in the
‘Wakaway' mode, and plugs the headset/handset into the set, normal
operation of ACD features resumes.

1.13 Activation of any DN key will light the associated LED indicator+q
lamp and give did tone, while an incoming cal to that DN will cause
the LED indicator to flash dong with audible ringing on the agents set.
This assumes that any and al agents on a queue basis are permitted to
use DN keys or the agents iSare dready logged in. If the agent is not
Bermitted w use DN keys when not logged in, the LED for incoming
N cdls will flash. However, the agent will not be able to answver the
cals until logged in to the queue. +
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2. MANAGEMENT REPORTING

MANAGEMENT
REPORT TERMINALS

PERIODIC
MANAGEMENT
REPORTS

Scheduling

Warning Messages

201 Statigtical data on the ACD operation can be retrieved from the
Meridian SL-1 via either a Cathode-Ray Tube (CRT) terminad or
Teetypewriter (TTY) & an ACD supervisor or senior supervisor
position. (The type of termind used must be EIA RS-232-C compatible,
and support the standard ASCII character set) Typicadly, the senior
Supervisor position and supervisor postions are eclgjlpped with CRT
terminds, and a hard-copy printer is provided for the printing of the
periodic management reports.

2.02 ACD Supervisor Terminal. Any ACD supervisor postion
equipped with a CRT terminal (or TTY) is presented with an ACD
ongoing satus display. This display is updated at specified .(through
sarvice change) intervas of ether 30 or 60 s, and reflects the current
datus of any combination of ACD-DN (queues). In addition to the
ongoing status display, a supervisor can query the schedules and printing
options (defined by the senior superwso% for the periodic management
reports. A cetijstomer can equip more than one supervisor pogtion with a
CRT termind.

2.03 ACD Senior Supervisor Terminal. An ACD senior supervisor
position equipped with a CRT termind can, in addition to pe'Pngnlng
any supervisor function, query, define, or change the printing schedules
and options for the periodic mana%%ment_ reports. (The periodic report
schedules and options can aso defined through service change
overlay program 23.) Qnly one ACD senior supervisor postion IS
dlowed per ACD customer.

2.04 The periodic management reports can be scheduled to be printed
regularly on the hour, on the haf-hour (or on the quarter hour (report
3 for Generic X11 Release 3 or later). When printed, the reports
contain Statistics accumulated since the last report printing The periodic
management reports are:

1 Agent Group Report (Report 1)

¢ Queue Report (Report 2)

¢ Trunk Routes Report (Report 3)

1 Agent Position Report (Report 4).

2.05 Each printed periodic report (Fig. 2-1) contains a heading (ACD
customer number, date, time), and warning messages (if any), followed

by the reports that have been specified by the senior supervisor (or
through sarvice change). One or more of the following warning

messages may appear after the report heading:

(a) #»*SCHED CHG+##. Schedule Change. This message is printed if the
geriodi(; reporting schedule is changed (by the senior supervisor or
y service change) since the last reporting period.

Page 2-1
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Report Data

Calls per ACD DN

Calls Delayed per ACD
DN

Total Trunk Usage per
ACD DN

Page 2-2

(b) *#INIT=+. Initidize. This messge is printed if an initidization
occurred since the last reporting period. The periodic reports are
not printed because al data was obliterated by the initidization.
The accumulation areas are zeroed (cleared) to ensure accurate
datigtics a the next reporting period.

(©) **PER GT HR#*#, This message is printed if the time of daa
accumulation since the last reporting period exceeds one hour (eg.,
if the reporting schedule is set at 08:00 to 16:00 daily then eacl
08:00 report carries this waning message). This message is
important because it indicates thet data in some of the reported
fields may be mideading, eg., the ‘average agents avalable fidd is
cdculaied assuming a maximum interval of 60 min. Smilarly, other
fiedds which involve the accumulation of eapsed time may have
overflowed and, thus, are reported inaccurately. Fields which are
affected are ‘busy time', position manned time', and * CCS usage’ .

Note: If the cdculation of a fidd requires divison, and the
resulting number is greater than five digits, asterisks(*) are printed
ingead. This adso occurs when the cadculaion requires divison by
zexo.

206 Tables 2-A through 2-D provide a description of the data
contained in each field of the Agent Group (report 1), Queue (report
2), Trunk Routes (report 3), and Agent Position (report 4) reports
respectively as shown in Fig 2-1.

Note: Data shown in the ‘cdls accepted’ field is based on the
following

i If a cdl is Night Forwarded, it is counted in the ‘interfiow’
field for the source ACD-DN in the Queue report.

e If the Night Forwarded number is an ACD-DN, then cdll
accepted, answered, abandoned, etc., is reflected in the count
for the destination ACD-DN. The cdl is not counted as call
accepted, etc., againgt the source ACD-DN.

If acdl is not Night Forwarded (whether or not Night RAN is
given), it counts as call accepted, answered, etc., againgt the
source ACD-DN. It will not count under “interflow’ in this case.

2.07 The tota number of cals per ACD DN equds the total number of
INC CALLS for dl trunk routes terminating on the ACD DN. If there
Is more than one trunk route the INC CALLS for al trunk routes must
be added together. See Fig 2-1 for INC CALLS per trunk route.

2.08 The number of cdls delayed is determined from the ANSWERED
AFT-T fidd (Flg? 2-1). When the vdue of T is st to a minima vaue
such as 1, al cdls encountering any delay are counted as having waited.
Tge doefflnltlon of cals that waited can be adjusted by changing the
vaueof T.

2.09 The ABANDONED AFT-T fidd (Fig. 2-1) indicates the number
of cals that were abandoned because of the delay.

2.|1O The tota trunk usage is indicated by the INC CCS field. See Fig.
2-l.
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ACD 000 1980 0201 15: 00

REPT |

ACD  AVG CALLS AVG AVG AVG AVG DN AVG AVG-TIME-POSN

DN AGTS ANSWD Asa DCP PCP WORK WAIT CALLS TIME BUSY MANNED

2222 ! 11 T 41 5 46 127 0 *kxk 152 431

5555 ! 14 12 25 ! 26 1 g trrr 180 396

REPT 2

ACD  CALLS ABANDONED TSF OVER INTER DELAY-ANN THRESHOLDS
DN ACCPTD NO. AVG.WT TSF T FLOWS FLOWS 1ST 2ND CWTH BYTH OVTH
2022 11 0 &%xx 100 100 g 0 0 0 2 3 4
5555 15 ! 68 100 100 0 0 4 0 3 4 5
REPT 3

ROUTE  NO-OF-TRUNKS INC INC OUT OUT  ABANDONED  ANSWERED
CODE ASSN WORK HPR CALLS CCS CALLS CCS BEF-T AFT-T BEF-T AFT-T
co-9 5 5 2 0 0 0 0 0 0 0 0
REPT 4

Pos AGT CALLS AVG AVG AVG.

_DNINC DN OUT BUSY MANNED
D ID ANSWD DCP PCP WAIT INC TI

C TIME OUT TIME TIME TIME
506 1111 2 28 0 67 0 0 0 0 278 412
507 1112 2 67 0 165 0 0 0 0 138 436
508 1113 2 24 9 65 0 0 0 0 298 436
509 1114 3 35 7 147 0 0 0 0 126 436
510 1115 2 57 5 179 0 0 0 0 126 436
501 1116 0 *kkk kkkk kikkk 0 0 0 0 236 238
502 1117 4 13 0 37 0 0 0 0 260 436
503 1118 4 17 ! 25 0 0 0 0 310 436
504 1119 2 B2 2 211 0 0 0 0 110 436
505 1120 4 30 102 0 0 0 0 132 436

Fig. 2-I
Format of a Typical Periodic Management Report
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Table 2-A

AGENT GROUP REPORT FIELD DESCRIPTIONS

FIELD
TITLE

DESCRIPTION

ACD
DN

AVG
AGTS
CALLS
ANSWD

ASA

AVG

AVG
PCP

AVG
TIME

Page 2-4

Identification. The ACD-DN (up to four digits) is given to identify the
qQueue.

Average Agents Avalable. The sum of al the postion manned times,
divided by the length of the reporting interval. This setigtic is meaningless
in reporting periods that last longer than one hour.

Incoming calls Answered. Peg count of the number of calls entered in the
queue and actually answered by an agent (see Note in 2.06).

Average Speed of Answer. This is the sum of dl vyeitigg times for dl cdls
coming into the queue (and eventualy answered), divided by the number of
incoming calls answered on this queue.

Average Direct Cdl-Processng (DCP) Time. Average time (in seconds) that
each agent spent handling ACD cdls. Handling time is measured as the time
from initid answer of the cdl to find release of the cdl. Average DCP
time is the sum of dl handling times, divided by the number of incoming
calls answered by the group.

Average Post Cdl-Processing (PCP) Time. Average time (in seconds) that
each agent spent ‘not ready’ per incoming call. PCP time is measured from
the time a which the agent goes into ‘not ready’ from DCP, until any event
which removes the agent from ‘not ready’; eg., pressng the IN-CALLS
key. The average PCP time is the total time accumulated againgt dl NOT
READY keys, divided by the total number of ACD cdls answered on this
Queve.

Average Work Time. Average time (in seconds) that each agent required to
serve incoming cals. This includes direct cdl-processng time.

Average Waiting Time. This is the sum of dl . time that an agent was
available to recave an ACD cdl, divided by .the number of incoming calls
answered This gatidic is meaningless if the number of cals answered does
not exceed the average number of agents available.

Number of DN Cdls A peg count of the number of times that agents
initiated or received a cdl on their individuad DN keys. It should be noted
that if an agent uses the conference key to initiate an outsde cal while
active on the IN-CALLS key, it is not reported as an outside call.

Average Outsde Cdl Time This is the sum of dl times from the initid
sdection of the individud DN key to find rdease of the cdl, divided by
the number of outsde cdls. The sysem only accumulates call time for one
outsde cdl per agent podtion a a time.” This means that if an agent
position has more than one DN key and the agent uses both at once, the
reported DN cal time will not be accurate. Agent sets should be configured
with only one DN key unless the customer is willing to forego the accuracy
of DN cal ddidtics.
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AGENT GROUP REPORT FIELD DESCRIPTIONS

FIELD
TITLE

DESCRIPTION

AVG-TIME-POSN
BUSY MANNED

Average Postion Busy and Manned Time. The average position busy time is
the sum of dl pogtion manned times, minus the sum of al waiting times,
divided by the number of Ros'tiqr}s which had postion manned time
accumulated against them. A position is considered manned whenever one
of the following conditions exist:

i The MAKE BUSY lamp is dark
1 The MAKE BUSY lamp is it and the position is active on any cdl
e The position is in the ‘not ready’ dtate.
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Table 2-B

QUEUE REPORT FIELD DESCRIPTIONS

FIELD
TITLE

DESCRIPTION

ACD
DN

CALLS
ACCPTD

ABANDONED
NO. AVG.WT

TSF

TSF
I

OVER
FLOWS

INTER
FLOWS

DELAY-ANN
1ST 2ND

THRESHOLDS
CWTH BYTH OVTH

Idmt{fié:etion. Shows the ACD-DN (up to four digits) of the queue being
reported.

Total Number of Cdls Accepted. This is the totad number of calls which
were placed in this ACD-DN cdl queue, including any overflows from
another queue (see Note in 2.06).

Number of Abandons and Average Waiting Time of Each. A peg count of
the total number of cals for this queue in which the caller disconnected
before being answered by an agent. The average waiting time of each
abandoned cal is the sum of dl waiting times for abandoned cdls, divided
by the number of cals abandoned in this queue.

Telephone Service Factor. The TSF is a measure of how quickly incoming
calls are being answered. A time (‘T seconds) is specified by the customer
ather in service change or by using ‘load management’. The system keeps
track of the percent?e of incoming calls that are answered or abandoned
beforz ‘T* seconds. This figure is the TSF. A vaue of 100 means that all

cals were answered or abandoned within T’ seconds.

Vdueof ‘T’ (in seconds) used for the Telephone Service Factor calculation.

Cdls Overflowed to Another Queue. A peg count of the total number of
callsﬂwhich were re-directed to another ACD-DN by using ‘automatic
overflow’.

Cdlls Interflowed to Another Customer. A peg count of the total number
of cals which were removed from this queue, and directed to another
customer via the interflow mechanism (see Note in 2.06).

Firgt and Second RAN Count. Peg counts of the number of calls which
received firsd and second recorded announcement trestment during the

reporting period.

Automatic Queue Overflow Thresholds. These are the three thresholds
associated  with  ‘automatic  call queue overflow’ (see 553-2671-101):
Cdl-Waiting threshold, Busy threshold, and Overflow threshold.
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TRUNK ROUTES REPORT FIELD DESCRIPTIONS

FIELD
TITLE

DESCRIPTION

ROUTE
CODE

NO-OF-TRUNKS
ASSN WORK HPR

INC
CALLS

INC
CG

OouT
CALLS

ouUT
CCS

ABANDONED
BEF-T AFT-T

ANSWERED
BEF-T AFT-T

Trunk Route Identification. Give the trunk route access code and the trunk
route type: i.e.,, CO,FX, WATS = dl generics. (DID, CCSA, TIE Generic
X11 Release 3 and later)

Number of Trunks. This datistic shows a sngpshot of the numbers of
trunks assgned, working, and set as priority a the time of report
generdtion:

I assn. The number of trunks (including non-ACD trunks, if any)
currently assigned to the trunk route

I WORK. The number of trunks (including non-ACD trunks, if any) that
are currently enabled

1 HPR. The number of trunks currently given ‘priority’.

Tota Number of Incoming Cals Offered. This is the totd number of cdls
that came in on this trunk route (including ron-ACD cdls, if any) during
the report period.

Totd Incoming Traf fic. This datigtic gives the totd incoming trunk traf fic
for the trunk route Sin CCS) between sdizure and disconnect (including
non-ACD cdls, if any).

Total Outgoing Cdls. The totd number of cals outgoing on this route
during the report period. By definition, these are non-ACD calls, but could
include outgoing calls made from the DN keys of the ACD agent positions.

Totd Outgoing Treffic. This figure shows the outgoing cdl traffic (in CCS)
on the trunk route.

Cdls Abandoned. Two peg counts of calls abandoned showing how many
were abandoned before and after the TSF time “T", The vaue used for T
depends on the trunk involved and on which queue that trunk terminates.

Number of Cdls Answered. Two peg counts of the number of cdls
answered before and after the time ‘T” used for TSF. The vaue used for ‘T
depends on the trunk involved and on which queue that trunk terminates.
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Table 2-D

POSITION REPORT FIELD DESCRIPTIONS

FIELD
TITLE

DESCRIPTION

POS

ID
CALLS
ANSWD

AVG
DCP

AVG
-PCP

AVG
WAIT

DN
INC

INC
TIME

DN
ouT

ouT
TIME
BUSY
TIME

MANNED
TIME

Identification. Shows the ACD PGS-ID of the agent being reported.

Incoming Calls Answered a this Position. A peg count of the number of
calls answered at this postion in the reporting period.

Average Direct Cdl = Processing (DCP) Time. Average time, in seconds,
that this pogtion spent handling incoming ACD cdls Handling time is
measured as the time from initid answer of the cal to find release from
an agent. The average DCP time is the totd of al the handling times,
divided by the number of cals answered at this postion.

Average Post Cdl-Processing Time. This is the average time, in seconds,
that this position e?ent in the ‘not ready’, or ‘login’, State related to each
ACD cal answered by that position.

Average Waiting Time. This is the sum of dl times that the podtion was
avalable to receve ACD cdls, divided by the number of ACD cdls
answered & this postion.

Tot_ddnumber of incoming calls on the agent’s DN key(s) during the report
period.

Totd duration (in seconds) of dl incoming cals on the agent’s DN key(s)
during the report period, timed from answer to find release of the cal.

Tota number of outgoing calls on the DN key(s) during the report period.
Totd time (in seconds) of dl outgoing cals on DN key(s) during the report
paelslrlod, timed from the initid sazure of the DN to find release for each
cal.

Total Pogtion Busy Time. This is the totd position manned time, minus the
totd waiting time (in seconds).

Total Pogtion Manned Time This figure is the totd of dl the following
times for the posdtion in the reporting period. A postion is consdered
manned when one of the following conditions exist:

i The MARE MARE BUSY lamp is dark

| C;Te MARE MARE BUSY lamp is lit and the position is active on any

i Thepodtionisin the ‘Not Ready’ Sate.
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ONGOING STATUS 2.1 The ongoing status display (Fig. 2-2) is presented on the CRT
DISPLAY display, and up(? ed ether every 30 s or every 60 séas ified
through ACD service change). Table 2-E d@crlbes the fi

the display.

own in
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Fig. 2-2

ACD

DN TSF asa IN QUEUE

2222
5555

ACD
DN

2222

5555

ACD
DN

2222

5555

ACD
DN

2222

5555

ACD
DN

2222

5555

ACD
DN

2222

5555

100 2
46 120

TSF ASA IN QUEUE

1002
45 184

TSF ASA IN QUEUE

100 2
44 242

TSF ASA IN QUEUE

100 2
44 296

TSF ASA IN QUEUE

100 2
44296

TSF ASA IN QUEUE

1003
44 296

#CALLS

0
§

#CALLS

0
T

#CALLS

0
b

#CALLS

0
5

#CALLS

0
5

#CALLS

0
5

#PO0S  {#POS

#POS #POS #POS

MANNED DCP PCP WTG NON-ACD
! 0 10 0
! 10 0 0

#POS  #POS
MANNED DCP
! 0
2 2

#POS  #POS
MANNED DCP
! 0
3 3

#POS  #POS
MANNED DCP
3 0
4 4

#P0S  #POS

MANNED DCP
-3 1
4 4

#POS  #POS

MANNED DCP
3 /
4 4

Format of a Typical Ongoing Status Display

#P0s #POS #POS
PCP WTG NON-ACD
1 0 0
0 0 0

#P0S #POS #P0OS
PCP WTG NON-ACD
1 0 0
0 0 0

#POS #POS #POS
PCP WTG NON-ACD
1 2 0
0 0 0

#P0S #POS #POS
PCP WTG NON-ACD
1 1 0
0 0 0

#P0OS {#POS #POS
PCP WTG NON-ACD
1 0 0
0 0 0
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ONGOING STATUS DISPLAY FIELD DESCRIPTIONS

FIELD
TITLE

DESCRIPTION

ACD
DN

TSF

ASA

#CALLS
IN-QUEUE

#POS
MANNED

#POS
DCP

#POS
PCP

#POS
WTG

#POS
NON-ACD

|dentification. Shows the ACD-DN of the queue being reported.

Telephone Service Factor. This is the percentage of cals answered or
abandoned before the time “T* (in seconds) programmed for this queue. It is
obtained from the tota peg counts accumulated since the last periodic
report time.

Average Speed of Answer. This is the average time, in seconds, that each
answered ACD call had to wait for an answer. It is obtained from the total
(cumulative) counts since the last periodic report time.

Number of Cdls in Queue. This is a sngpshot of the number of cdls
awaiting service in this queue, but not yet presented to an agent position.

Number of Manned Postions. The number of agent positions associated
with this queue for which the MARE BUSY lamp Is dark.

Agents Direct Cdl-Processng The number of agent postions currentI\t/)
acgtllve onhtlk:jel) r IN-CALLS key (including those which have put their AC
s on ‘hold’).

Agents Pogt Call-Processing. Snapshot of the number of agent postions
currently in ‘not ready’ date.

Postions Waiting Snapshot of the number of agent itions currentl
avalableto recei\geanai‘r)\méoming ACD cdl. ooem Pos Y

Positions on Non-ACD Calls. Snafshot of the number of agents active on
any key other than the IN-CALLS key.

Agent-ID  Reporting
(Generic X11 R2+)

212 If the Short Report and Agent-ID options are defined, the
hourly/naf-hourly agent podtion report (Report 4) shows the
Agent-ID of the a%ent that occupied the gos'tion_ while the datistics
were accumulated. A new field heading (AGT ID) is added to Report 4
to accommodate this information. The Agent-ID is followed by an
asterisk (*) if an agent with a different Agent-1D logs in to the position
during the reporting interva.

213 If, during a reporting interval, a different agent logs in to a
%)sition that was manned previoudy, a one-line report, termed a Short

eport, is outputted (if so specified in the ACD data block, overlay 23).
This one-line of datidtics reflects data accumulated for the previoudy
logged in agent a that podtion. Statistics reported for that pogtion in
the hourly/hdf-hourly postion report reflect only data accumulated
for the currently logged on agent. Headings of the Short Report are
identical to those for Report 4.
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System Totals (Generic
X11 R2+)

Daily Totals (Generic
X11 R2+)

Page 2-12

214 A new line of daidics is printed a the end of each
hourly/haf-hourly report for Reports 1, 2, 3 and 4. This line of
datistics represents a system total of al data contained in each report.
A line of dashes separates these Statistics from the rest of the report.

2.15 Data shown for system totas represent totas of al agents, dl

times, dl cdls etc., for dl ACD-DN/Pos-ID in the customer's ACD

operation. Rather than a single line of statistics for each

ACD-DN/Pos-ID, the sysem totd line of datistics reflects the totd

rrlleléjdmber of ACD-DN/Pos-ID under the ACD-DN/Pos-ID field
ing.

2.16 Certain data are not reflected in the system totd line of datigtics,
too, some data are expressed differently (e.g., minutes rather than
seconds). Following is a summary of those statistics not reported, and
those Statigtics expressed differently.

(@) Report 1 = Agent Group. The number shown in the ACD DN
fidd reflects the totad number of ACD-DN. Data for the AVG
AGTSfield is not reported.

(b) Report 2 = Call Queue. The number shown in the ACD DN field
reflects the total number of ACD-DN. Data for the TSF T and
THRESHOLDS CWTH BYTH OVTH fields is not reported.

(¢) Report 3 = Trunk Routes. The number shown in the ROUTE
CODE fidld reflect the totd number of trunks that auto-terminate
on all ACD-DN in the customer’s operation. Data for the NO OF
TRUNKS ASSN WORK HPR field is not reported.

(d) Report 4 = Agent Position. The number shown in the POS ID
fiddld represents the total number of PosID in the customer's
operation. Data for the INC TIME, OUT TIME, BUSY TIME, and
MANNED TIME fidds is expressed in minutes. The AGT ID field
IS not reported.

2.17 The customer can schedule Reports 1, 2, and 3 to be outputted at
the end of each daily period Report printout format is the same as that
for the hourly/haf-hourly reports. Data shown in the dally reports
reflects data accumulated over the daily reporting period for both totals
and averages. The daily reporting period is defined as the time between
the specified gtart time and end time of the reports. To accommodate
24-hr reporting, start and end times of O hours are supported (i.e., daily
reports will be printed at midnight). The system totd line of datistics is
included as part of each daily report.

216 Refer to 553-2671-103 for new/changed load management
commands that are available to control these reports.
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3. MANAGEMENT REPORTING COMMANDS

ACCESSING THE
COMMAND MODE

Scheduling Periodic
Reports

3.01 The periodic management reports can’ be selected and scheduled
for regular printing by the senior supervisor. (Supervisors can query the
printing schedules and options, but cannot ater them.)

3.02 Access to the management reporting command mode is
accomplished by inputting ‘$L” on the CRT keyboard followed by a
carriage return. The system responds with the prompt <>’ to indicate it
is regy to receive management reporting commands.

3.03 When a management reporting command is inputted, the system
responds by printing the current parameters (if any) associated with the
command, followed by a double dash ‘= = . The double dash is an
indication thet input will be accepted to change the existing parameters
or add new parameters associated with the command. (Supervisors do
not rec%\;e the double dash after inputting a management reporting
command.

3.04 If new parameters are to be associated with a command, they are
inputted after, and on the same line as the double dash, followed by a
carriage return. If one or more of the current parameters associated
with a command are to be changed, the current parameters that are
unchanged must be inputted as well as the chang parameter(?, after
the double dash. Example: if current parameters are 1, 2, 4, and
parameters 1, 2, 3 are desired, then 1, 2, 3 must be inputted.

Note: The management reporting commands that can be inputted
a a CRT (or TTY) by the senior supervisor are shown in this
practice in uppercase characters (e.g., XXXX); system responses are
shown in lowercase characters (e.g., xxxx).

305 The Select Schedule (SSCH) command enables the senior
supervisor to define a printing schedule for the periodic management
reports. The format for the command is.

SSCH sd sm ed em = SDSMEDEM
shehs- SHEHS
ddddddd- DDDDDDD

where,
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Selecting Print Options

Error Codes

Page 3-2

sd = the garting day (1-31)
sm = the sating month (I-12)
ed = theending day (1-31)
em = the ending month (1-12)
sh = the starting hour 80-23)
eh = the ending hour (O-23)

the schedule code: _

0, means no reports are printed.

1, means reports are printed hourly on the hour.

2, means reports are printed hourly on the half-hour.
3, means reports are printed on the half-hour.

4, means Report 3 is printed every quarter hour. No other
reports are printed.

5, means Report 3 is printed every quarter hour. Other
reports are printed hourly on the hour.

6, means Report 3 is printed every quarter hour. Other
reports are printed hourly on the haf hour.

7, means Report 3 is printed every quarter hour. Other
reports are printed on the haf hour.

d = the déagr(s) of the week on which the reports are to be
printed:

1 is Sundgy

2, is Monday
3, is Tuesday

4, is Wednesday
5, is Thursday
6, is Friday

7, is Saturday

3.06 When the 15 min Report 3 option is sdected, the data contained in
this ri)ort reflects only the previous 15 min interva, regardless of the
interval selected for other reports.

3.07 The 15 min Report 3 option should not be used in environments
where the averagelength of calls approaches or exceeds 15 min.

3.08 Periodic Regorts can also be scheduled by using service change
overlay program 23.

3.09 The Sdect Print (SPRT) commands enables the senior supervisor to
specify which of the management reports appear in the scheduled
printing The format for this command is

SPRTwxyz- WXYZ
where,
w,x,y, and z are the reports to be printed:

1, for the Agent Group Report
2, for the Queue Report

3, for the Trunk Routes Report
4, for the Agent Position Report

3.10 Table 3-A lists the error codes that can appear as a result of
incorrect management reporting commands or system faullts.



Table 3-A

MANAGEMENT REPORTING ERROR CODES

PRACTICE  553-2671-102

CODE MEANING

ACD001 noies%/d eAdCD termind: disabled since noise threshold
exc

ACD002 too many invalid characters entered on ACD termind,;

ACDO03 disabled since invalid character threshold exceeded

ACDO010 invalid character entered

ACDO11 invalid inTput character: only blanks alowed

ACD012 input buffer sze exceeded, field too long

ACDO013 unknown commeand

ACD014 invaid day: vaid range 1 to 31

ACDO15 invalid month, valid range 1 to 12

ACD016 invaid day-month combination

ACDO17 invaid hour; vaid range 0 to 23

ACDO018 invalid schedule; valid range 0 to 3

ACDO019 invalid day of week: vdid range 1 to 7

ACDO21 same day cannot be re enter
invaid digit; velid digitsare 0to 9 and *

ACD022 invdid digit; vaid digits are 0 to 9

ACDO029 same report option cannot be reentered

ACDO030 invalid report option
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1. GENERAL

PRACTICE  553-2671-103

1.01 The Meridian SL-1 Automaic Cal Digribution (ACD) feature
provides a means of sharing a large volume of incoming cdls among
severd ACD agent pogtions. Incoming ACD cdls are served on a
firg-in firg-out ‘basis, and are disributed among the avalable agent
Postlons in such a manner that the agent position that has been idle the
ongest is presented with the first call. The ACD festures are more fully
described in the following practices:

553-2671-100 Description of ACD Basic Features

553-2671-101 Description of ACD Advanced Features

553-2671-102 Description of ACD Management Reports

553-2671-104 Description of ACD with an Auxiliary Data
System  (ADS).

1.02 The ACD Load Management feature provides customers having
large ACD operations the capability to alter the ACD configuration
(e.g., assgnment of agents to ACD-DN) in response to varying ACD
traffic loads. These changes would normaly be made on the bass of
statistics obtained from the supervisor's digit display, or an andysis of
the printed Management Reports (where this option Is chosen).

1.03 Each ACD customer can have one supervisor position designated as
a ‘senior supervisor postion. This podition can be equipped with a
Teletypewriter (TTY) or Video Display Termind (VDT) for the purpose
of Management Report functions (553-2671-102) and/or Load
Management functions. The TTY or VDT is connected to the Meridian
SL-1 through a standard Serial Data Interface (SDI) circuit pack.

1.04 When the TTY or VDT is used for Load Management functions,
the senior supervisor can:

| reassign auto-terminate ACD trunk routes to a different ACD-DN
I reassign an ACD agent position(s) to another ACD-DN

1 redefine the ACD night forwarding number

I reassign an ACD agent position to another supervisor

I assgn priority or non priority status to ACD trunks

I set the timers and routes for first and second delay Recorded
Announcements (RAN)

1 gpecify anight RAN route

| Set the target answer time ‘T" used to cdculate the Telephone Service
Factor (TSF)

| define the ‘target’ queues for automatic overflow
1 define the overflow thresholds

Page Il
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I define the interflow digits
I query the existing parameters of any of the above.

1.05 This practice addresses the input/output commands and system
responses that are possible with the ACD Load Management feature.

Note: If the ACD-ADS feature is equipped, additiona Load

Management functions are possble. These additiona functions are
described in Appendix 1 to this practice.

Page 1-2
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2. LOAD MANAGEMENT COMMANDS

Accessing Command
Mode

Query Current Options

2.01 Access to the Load Management functions from a VDT or TTY by
a senior supervisor is accomplished by inputting ‘§L’ on the keyboard,
followed by a carriage return. The ?/stem responds with the prompt <>’
to indicate ithis hready to receive further cfommands (If the ACD is

Ui with the Management Reports festure, any current report
giqsp ag)/e(ijs aborted when %I], is inputtegdg Once the ‘>’y is received,e?ﬁe
appropriate Load Management command can be inputted.

2.02 When a Load Management command is inputted, the system
responds by printing/displaying the current data related to the inputted
command, followed by a double dash (- -). If the senior supervisor
wishes to change the existing data, the new data is inputted (after the
double dash and on the same line), followed by a carriage return. If no
change is required to the existing data, a carriage return leaves the
current data unchanged and responds with the prompt <> for further
commands. To exit from the Load Management command mode, ‘§L’ is
inputted after the prompt >, followed by a carriage return.

Note: When changing a sngle daa item in a line containing
severd data items, dl data items preceding the data item to be
changed must be ‘changed’ to their same value before changing the
selected data item.

2.03 Any supervisor position equg)ped with a VDT or TTY can enter
the Load Management command mode (by inputting ‘SL’, carriage
return), and query existing parameters (by inputting a Load
M_mgg(]jemlent cgmma_nd_), but cannotb aléer them. _n'%e Isyst(ra]m
rints/di S the exidin ameters, but does not print/di the
gouble ggs%/ (<) to dlow%urr%ﬂer data input. Exit from 'Phe moggz?s/ via
the command ‘§L.

2.04 The following conventions are used in the Load Management
commands shown here:

1 System outputs are shown in upper-case characters (XXXX); senior
supervisor (and supervisor) inputs are shown in lower-case characters
(xxxx)

e Agent positions are identified by their ACD Position-ID (POS-ID)

i Trunk routes are identified by access code and member number

I Queues are identified by ACD-DN.

205 This command (POPT) enables the senior supervisor (or

supervisors) to determine the current options that are in effect for each

(or dl) ACD-DN. For each ACD-DN specified, the following

information is given:

e the First RAN Route Number (FRRT)

e the First RAN Route Time (FRTT)

e the Second RAN Route Number (SRRT)

Page 2-I
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Query Current
Parameters

Page 2-2

telemanuals.

i the Second RAN Route Time (SRTO)
i the Music Route (MURT)
e Whether or not ‘cdl forcing (FORC) is in effect

i whether or not ‘observation tone’ (OBTN) is given to an agent when
being observed by a supervisor

| é\?hether or not the Separate Post Call-Processing (SPCP) option isin
ect

i the Night RAN Route (NRRT)
i the Night Forwarding Number (NITE), if defined.
2.06 The format for this command is

POPT XXXX XXXX . . . . XXXX

where,

XXXX = an up to four- dl%l'[ ACD DN. Up to six ACD-DN can be
specified, or AL specified to determine the
options appllcable to all ACD DN in the customer’s
operation.

2.07 This command (PPAR) enables the senior supervisor or supervisors
For cach ACD-DN' o, the Tolioning Informetion i gvar
1 the maximum number of postions assigned (MAXP)
1 the Telephone Service Factor Time (TSFT), in seconds
1 the Calls Waiting Threshold (TLDA)
1 the Busy Threshold (TLDB)
i the Overflow Threshold (TLDC)
1 the first overflow ‘target’ queue (SQ01)
1 the second overflow ‘target’ queue (5Q02)
i the third overflow ‘target’ queue (SQ03)
1 the Interflow number (IFDN).
2.08 The format for this command is.
PPAR XXXX XXXX . . . . XXXX
where,
XXXX = an ACD-DN of up to four digits. Up to six ACD-DN can
be specified, or ALL can be specified to determine the

parametersin ef fect for dl ACD-DN in the customer’s
operation.
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Select Route and Trunk 2.09 This command (SRTA) is used to assign the terminating ACD-DN

Assignment for an auto-terminate ACD trunk. Changing the terminating ACD-DN
for a trunk, affects only those cdls tha seize the trunk after the
ACD-DN is changed. The input format for this command is.

SRTA RAC MEM xxxx = XXXX

where,
RAC = theroute access code of up to 4 digits
MEM = the trunk member number (I-1261
XXXX = the current ACD-DN to which the trunk is assigned
XXXX =  thenew ACD-DN (up to 4 digits).
Select Trunk Priority 2.10 The senior supervisor can assign individua ACD trunks to priority
Assignment or non priority status with the following command:

SPRI RAC MEM x = X

where,

RAC = thetrunk route access code (up to 4 digits)

MEM = the trunk route member number (I-1261

X = the current priority assgnment (O = no priority, 1 =

priority)

X = the new priority assgnment (0 or 1).
Select Agent Position 2.11 The Sdlect Agent Position Assgnment (SAPA) command is used to
Assignment change the ACD-DN (queue) to which an individua agent tion is

assgned. The agent pogtion must go into or be in Make Busy mode
before the new assignment becomes effective.

2.12 If execution of the command is delayed (eg., because the agent
position is not in Md(&Bu%/ mode), and at the time of execution there
IS no room in the ACD postion lig, an eror message is
printed/displayed and the transfer does not take place. More than one
SAPA command can be outstanding a any one time. If more than one
SAPA command is outstanding for a particular agent podtion, only the
find command is effective. The format for this command is:

SAPA XXXX yyyy = YYYY

where,
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XXXx = the applicable agent Position-ID
YYYY = The ACD-DN to which the position is currently
assigned
YYYY =  the new ACD-DN assignment.
Select Agent to 2.13 This command (SATS) alows the senior supervisor to reassgn an

Supervisor  Assignment agent pogtion from an AGENT key on one supervisor podtion to an
AGENT key on another supervisor position. (AGENT keys are assigned
througr:j the SL-1 set overlay program, 11.) The format for this
command is.

SATS XXXX yyyy 2z = YYYY ZZ

where,

XXXX =  the Pogtion-ID of the agent position to be reassgned

YYYY = the supervisor Pogtion-ID to which the agent
postion is currently assgned

27 = the AGENT key on the supervisor’s telephone to
which the agent postion is currently assgned

YYYY = the new supervisor Postion-ID (Note)

Y4 = the AGENT key on the new supervisor’'s telephone.

Note 1: SpecifyirP X’ for the new supervisor Postion-ID,
removes the agent from the current supervisor without assigning a
New  supervisor.

r* Note 2: If a supervisor's telephone is not equipped with AGENT
keys_é(option available on Generic XII Release 2 and later), an
asterisk (*) must be input in place of the key number 77, whenever
the SATS command is used to assign/reassign an agent to a

L supervisor.

First RAN Route 2.14 The Firs RAN Route Assgnment (FRRT) command is used to

Assignment specify (for each ACD-DN) the trunk route access code for the source
of the firs Recorded Announcement (RAN). The forma for this

command is.
FRRT XXXX yyyy — YYYY

where,
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XXXX =  the applicable ACD-DN (up to 4 digits)
YYYY = thecurrent first RAN route access code
YYYY = Ehe n?w first RAN route access code of up to 4 digits
Note).
Note: Specifying ‘X' for the new RAN route access code, removes
the first RAN feature from the ACD-DN.
2.15 The Fird¢ RAN Route Time (FRTT) command alows the senior
supervisor to specify how long (in seconds) an incoming ACD cdl can
remain unanswvered in the queue before being given firs RAN. The
format for this command is
FRTT XXXX yyyy = YYYY

where,

XXXX = the applicable ACD-DN (up to 4 digits)

YYYY = the current firs RAN time

YYYY = thenew firs RAN time, in seconds (0-2044).

2.16 The Second RAN Route Assignment (SRRT) command is used to
specify (for each ACD-DN) the trunk route access code for the source
of the second RAN. The format for this command is:

SRRT XXXX yyyy = YYYY

where,

XXXX =  the gpplicable ACD-DN (up to 4 digits)
YYYY = thecurrent second RAN route access code
YYYY = the new second RAN route access code (Note).
Note: Specifying X* for the second RAN route access code,
removes the second RAN feature from the ACD-DN.
2.17 The Second RAN Route Time (SRTO) command alows the senior
supervisor to specify how long (in seconds), after being given first
RAN, a cdl can remain unanswered before being given second RAN.
The command format is:
SRTO XXXX yyyy = YYYY

where,
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Night RAN Route

Assignment

Night Forwarding
Number Assignment

Automatic
Target DN
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XXXX =  theapplicable ACD-DN
YYYY = the current second RAN time
YYYY =  the new second RAN time, in seconds (O-2044).

2.18 The Night RAN Route Assgnment (NRRT) command dlows the
senior supervisor to specify the trunk route access code for the source
of night RAN. The format for this command is.

NRRT XXXX yyyy = YYYY

where,

XXXX =  the applicable ACD-DN (up to 4 digits)

YYYY = the current night RAN access code

YYYY = thenew night RAN access code of up to 4 digits

(Note).

Note: Specifying <X’ for the new night RAN access code, removes
the night R&/ﬁgfeaure from the ACD-DN.

2.19 The NITE command alows the senior supervisor to specify an up
to 23 digit number to which ACD cdls are to be forwarded when the
ArCIIDf IS In night service (i.e, al ACD telephones in Make Busy mode).
The format is

NITE XXXX yyyy..y = YYY...Y

where,

XXXX = the applicable ACD-DN (up to 4 digits)

yyyy...y = the current night forward number

YYY..Y = the new night forward number of up to 23 digits

including the agterisk (#) to indicate a dialing pause,
where required (Note).

Note: Specifying <X’ for the night forward number, disables night
forwarding for the ACD-DN.

2.20 The following commands dlow the senior supervisor to define or
change (for each ACD-DN) the up to three target DN for the
automatic overflow feature. The formats of the commands are:

SGO01 wwww XXXX-XXXX
SQ02 WWWW yyyy-YYYY
Q03 WWWW zzzz- 7777

where,

com
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WWWW = the ACD-DN of the source queue (up to 4 digits)
XXXX = the current first target ACD-DN

XXXX = the new firg target ACD-DN (Note)

yyyy = the current second target ACD-DN

YYYY = the new second target ACD-DN (Note)

2772 = the current third target ACD-DN

777 = the new third target ACD-DN (Note).

Note: Specifying X* for a new target ACD-DN, removes it and
moves the next choice forward, if applicable (eg., if X is
specified for the target ACD-DN for SQ02, the target ACD-DN
specified for SQO03 becomes the SQ02 target ACD-DN).

Automatic  Overflow 221 The TLDA. TLDB, and TLDC commands alow the senior
Thresholds upervisor to adjust the cals waiting, busy, and overflow thresholds
respectively. Note the following:

1 Specifying ‘X’ as the new threshold for TLDA, reduces the threshold
to 1, thus lighting the CALLS WAITING lamp when any cdl is
waiting.

1 Specifying X’ as the new threshold for TLDB, reduces the threshold

toCO, thus denying acceptance of any cals overflowed from another
ACD-DN.

1 Specifying ‘X’ asthe new threshold for TLDC, increases the threshold
to its maximum value (2047) and prevents any cdls from overflowing
out of the ACD-DN.

2.22 The overflow threshold commands are formatted as follows:

TLDA XXXX yyyy = YYYY

TLDB XXXX yyyy = YYYY

TLDC XXXX yyyy = YYYY

where,

XXXX =  theapplicable ACD-DN (up to 4 digits)
YYYY = the current threshold vaue

YYYY =  thenew threshold value (0 to 2047).

Page 2-7


Brandon Hunt



PRACTICE 553-2671-103

Setting Interflow DN

Telephone Service

Factor Time

Daily-System
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2.23 This command enables the senior supervisor to specify (for each
ACD-DN) the DN to which ACD cadls are to be routed when the
interflow feature is activated. The command formét is:

IFDN XXXX yyy..y = YYY..Y

where,

XXXX =  the applicable ACD-DN (up to 4 digits)

YyY...y - the current interflow DN

YYY..Y = thenew interflow DN of up to 23 digits including the

asterisk (*) to indicate a diding pause (Note).

Note: Specifying ‘X’ for the new inteflow DN, dissbles the
interflow feature for the ACD-DN, even though an INT’ ERFLOW
key might gill be assigned on a supervisor postion.

2.24 This command alows the senior supervisor to set/change the vaue
of T’ (in seconds) for the TSF. The command format is:

TSFT XXXX yyy = YYY

where,

XXXX =  theapplicable ACD-DN (up to 4 digits)
YYYY = the current vdue of ‘T

YYY = thenew vaueof ‘T’ (1 to 510 seconds).

2.25 Two additiond commands are available with Generic X11 Release
2. They are avallable to a senior supervisor which enable gtatistics for
daily and system totals (553-2671-102) to be examined. The commands
are DTOT %ally totals) and STOT (system totals).

2.26 DTOT. This command, followed by the desired report number (1,
2, and/or 3), presents a daily totals report on the senior supervisor's
terminal. Statistics shown in the report(s) are those accumulated since
the beginning of the current daly period to the current time, and
includes system totals for each requested report. The Position Report
(Report 4) is not accessible via this command. If a Meridian SL-1
initidization occurred in the reporting period, an IN100 message is
presented preceding the DTOT report.

The command format is:

DTOT X
where,

= report number 1, 2 or 3

com
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2.27 sTOT. This command, followed by the desired report number (1,
2, 3, or 4), presents a system totals report on the senior supervisor's
terminal. Statistics in the report(s) are those accumulated since the last
hourly/haf-hourly report. If a Meridian SL-1 initidization occurred in
the reporting period, a message o indicating is presented preceding the
STOT report.

The command format is

STOT X
where,

X = report number 1, 2, 3 or 4.

Page 2-9


Brandon Hunt



telemanuals.com


Brandon Hunt



telemanuals.

PRACTICE  553-2671-103

3. ERROR CODES

3.01 Table 3-A ligts the error codes that can result from incorrect Load
Management commands or system faults. They may be displayed while
load management functions are being performéd by a senior supervisor.

Table 3-A
ERROR CODES

CODE MEANING

ACD001 noisy ACD termind: disabled since noise threshold exceeded

ACD002 too many invaid characters entered on ACD termind: disabled since invaid character
threshold ~ exceeded

ACD003 invalid character entered

ACDO004 cannot transfer the reported agent to another queue

ACDO10 invalid input character; only blanks alowed

ACDO011 input buffer Sze exceeded; field too long

ACDO012 unknown command

ACDO013 invaid day; vdid range 1 to 31

ACD014 invaid month; vaid range 1 to 12

ACDO15 invaid day-month combination

ACDO16 invalid hour; vaid range O to 23

ACDO017 invalid schedule: vdid range O to 3

ACD(18 invalid day of week; valid range 1 to 7

ACDO019 same day cannot be re-enter

ACD020 too many digits supplied for DN

ACDO021 invaid digits, vdid digitsare 0 to 9 and *

ACD022 invalid digit; vaid digits are 0 to 9

ACD023 DN supplied is not avaid ACD-DN

ACD024 invaid RAN time threshold or timeout

ACDO025 invalid RAN route

ACDO026 invalid threshold vaues

ACD027 queue overflow destination cannot be itsalf

ACDO028 invaid vdue of ‘T" in TSF

ACDO029 same report option cannot be reentered

ACDO030 invalid report option

ACD031 DN sucsoplled is hot avalid trunk route access code

ACDO032 route does not auto terminate (for SRTA command, or no members for this route (for
SRTA & SPRI commands)

ACDO033 member number out of range

ACD034 invalid member number; for SRTA command it could also mean that the member selected
did not have an auto-terminate ACD-DN defined

ACD035 invaid priority vaue

ACD036 no empty position for ag_ent in new queue

ACDO037 DN supplied is not avdid ACD Postion-ID

ACDO038 position selected must be an agent, not a supervisor

ACDO039 an agent position can only be moved to a supervisor position, not another agent position

ACD040 invaid key number

ACD041 key number not reserved for agent position on supervisor’s telephone

ACD042 cannot transfer an agent pogtion, currently being
observed by its supervisor, to another supervisor

ACDO047 too many parameters for storage

AcDo48 too many ACD-DN; maximum is 6
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Table 3-A Continued
ERROR CODES
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CODE

MEANING

CODES ACD049-ACDO055 APPLY TO GENERIC X11 RELEASE 2 AND LATER.

ACDO049 Unable to fulfill request = = system error
ACDO050 Data not available because of Initialization _ _
ACDO051 Request for DTOT is outside of current daily reporting period.
ACD052 Unable to fulfill request - = another report is running
ACDO053 Invaid input for report number
ACD054 No reports requested for DTOT/STOT
ACDO55 DTOT/STOT only valid for senior supervisor

= ACDO056 High speed link does not exist

-+ ACD057 High speed link is down

Page 3-2


Brandon Hunt



norrthern PRACTICE 553-2671-151
felecom Issued: 65 OS 30

Standard

INTEGRATED SERVICES NETWORK

MERIDIAN SL-1.

AUTOMATIC CALL DISTRIBUTION
FEATURE ENGINEERING

CONTENTS PAGE

1. GENERAL . . .. I-1

2. ENGINEERING - -t ttnttetetae ettt 2-1
Traffic Estimates Required ........................... 2-1
Meridian SL-1 TYPE . ...t iiiiiiien 2-1
Calculating Meridian SL- 1 Type Requirements ........... 2-2
Calculating Agent Traf fic and Agents Required ........... 2-3
Calculating ACD Trunk Traffic ......................... 2-5
Calculating RAN Traffic and RAN Trunks Required ........ 2-6
Calculating Network Loops Required For ACD Trunks ..... 2-8
Supervisor Positions Required .............. ... .. ..., 2-8
Calculating Network Loops Required for Agents,
Supervisors and RAN Trunks ..., 2-9
Assignment GUIdelineS « v vttt e e e 2-S
Calculating Call Register Requirements .................. 2 -11
Conference Packs for ‘Music on Delay’ ................. 2-11
Output Buffer and Memory Requirements .............. 2-12

* Meridian and SL-1are trademarks of Northern

Telecom Limited

Page i

Printed in U.S.A. ® Northern Telecom Limited 1980 1 Page






1. GENERAL

PRACTICE 553-2671-151

1.01 The Automatic Cal Didribution (ACD) feature adlows a Meridian
SL-1 to be aranged so that a number of SL-1 sets = cdled
terminds = share equdly in the answering of incoming cals made to
one or more specified ACD Directory Numbers (ACD-DN). The
incoming ACD calls are placed in an ACD-DN queue, and presented to
agent terminds on a firg-in, firg-out bass. Smilaly, agent terminas
are placed in an agent termina queue such that the agent termina that
has avallable the longest is the first removed from the queue and
presented with an ACD cdl. Further information on ACD can be found
In the following practices:

@ 553-2671-100 for ACD Basic Features

® 553-2671-101 for ACD Advanced Features

¢ 553-2671-102 for ACD Management Reporting

| 553-2671-103 for ACD Load Management

0 553-2671-104 for ACD with an Auxiliary Data System (ADS).

o 553-2671-105 for ACD Management Reports

1.02 The Meridian SL-1 can be arranged to support customers with only
the ACD feature, or arranged to support both ACD and Private Branch
Exchange (PBX) features. When the Meridian SL-1 is to serve both
ACD and PBX features, the ACD requirements should be calculated
firsd Any remaining sysem capacity is then used to serve the PBX
customers.

1.03 This practice is used to determine how a customer to be equipped
with the ACD fesature can be added to an existing Meridian SL-1, or to
provison an initid Meridian SL-1 dedicated totaIIP/ to the ACD
feature. This practice gives information on how to caculate and assgn:

1 the required number of agent terminals

e the required number of supervisor terminds

e the ACD trunk traffic

e the required number of recorded announcement (RAN) trunks

e the required number of music trunks

s the required number of cdl regigters.

1.04 Because the information given here agpplies only to the ACD
feature, 553-2001-151 or 553-2201-151 should be used in conjunction
Wri]tfl] this practice to determine the Meridian SL-1 requirements as a
whole.
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PRACTICE 553-2671-151

2. ENGINEERING

Traffic Estimates 201 Initid enginesring of the AW feature requires the followin

Required information, which can be obtained either from an estimate provid
by the customer, or estimated based on a comparison of higtorical
records of other systems equipped with the AW feature and servigg
salmllar Sﬁppllcatlons If estimates are not available, use the suggest
values shown.

(a) The average number of AW cdls offered (ACO) a Average Busy
Season Busy Hour (ABSBH).

(b) The a%%wt average Direct Cdl-Processing (DCP) time (suggest 180 s
per AW cdl for enquiry/reservation applications, 30 s per AW
cdl for credit verification or directory assstance gpplications).

(c¢) The agent average Post Call-Processing (PCP) time (suggest O s or
30 si?er AW c?l). o (.09

(d) The agent totad DN (TDN) time (totd time spent by dl agents
assigr?gd to an AW-DN on cdl(s other than AW callg)g per
manned hour (suggest 360 s).

(e) TheHigh-Day Busy-Hour (HDBH) to ABSBH rétio (suggest 1.3).

(t) The agent occupancy (suggest 92 percent); e.g:i1., if the traffic load
requ(ijres 32)agents 100 should be assumed (alows for pauses, rest
periods, efc.).

(® The Average Speed of Answer (ASA) objective (suggest 10 s).
(h) The queue time for first RAN, if provided (suggest 20 s).

@ The |gﬁ\rcentage of connections to second RAN as a function of
first RAN connections (suggest 30 percent, when required).

() The bass for provisoning supervisor postions (suggest one
supervisor per 25 agents). The system maximum is 40 agents per
supervisor.

(k) The proportion of AW cdls coming from trunks rather than
internal calls (suggest 100 percent).

Meridian SL-1 Type 202 If an initid Meridian SL-1 is being provisoned and the tota
number of AW cdls to be offered is known, then the type of
Meridian SL-1 required can be determined by comparing the estimated
tota number of AW cdls offered with the maximum vaues
applicable for each type of Meridian SL-1 (LE, MS, N, N(QCA96), S,
XN, XL, XN(QCA97)x. Consult the appropriste appendix to
553-2001-151 or 553-2201-151, to determine the most up to date

maximum data.

* LE. MS, N, §, VLE, XL and XN are trademarks
of Northern Telecom Limited.

Page 2-1
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PRACTICE  553-2671-151

Calculating Meridian
SL-1 Type
Requirements

Page 2-2

203 For the purpose of showing the caculaions required for
determining the type of Meridian SL-1 required, this practice will
compare a hypotheticd ACD system with the data available at the time
of printing for the following four Meridian SL-1 types.

e an LE can process 6000/3000 ACD calls per hour a 0.35/0.7 s per
cal, or terminate up to 360,000 call-seconds per hour.

1 aVLE can process 16000/6400 ACD cals per hour &t 0.13/0.33 s per
cdl, or terminate up to 1,800,000 call-seconds per hour.

e an XL or XN can process 35000/14000 ACD calls per hour at

%06/0.15 s per cdl, or terminate up to 1,800,000 call-seconds per
our.

Note: Vaues shown depend on queuing, recorded announcement,
and answered/abandoned calls assumptions. Note that specific
limits may applﬁ to the Auxiliary Daa Link/Auxiliary Processor
configuration, where gpplicable (553-2671-104).
2.04 This gg’t outlines the procedures required to caculate the type of
Meridian SE-1 required for the ACD feature. To clarify the concepts
involved, a hypotheticd ACD system with the f_oIIowinﬁ_ requirements is
shown in the procedures. Note that caculations which result in a
decima number are rounded up to the next higher whole number.

(1) Two ACD-DN are required, with ACD-DN1 handling 2000 cdls
per hour, and ACD-DN2 handling 1500 calls per hour.

(2 For ACD-DNL:
"1 agent average DCP time is 120 s
® sgent average PCPtimeis30 s
1 agent total DN time is 360 s per hour
® percentage of trunk callsis 100 percent.
(3) For ACD-DN2:
¢ sgent average DCP time is 200 s
® ggent average PCP timeis0 s
1 agent total DN timeis 1000 s per hour
e percentage of trunk calls is 50 percent.
(4) Agent occupancy isequal to or less than 92 percent at ABSBH.
(5) The ASA objective is less than or equa to 10s. This comprises 4s
T (Loas 10 18 when he-cal forang ogcon e ey o
(6) Ratio of HDBH to ABSBH trafficis 1.3.

(N ACD cdls delayed 20 s or more receive a 12 s recorded
announcement.



Calculating Agent
Traffic and Agents
Required

PRACTICE  553-2671-151

(8) Thirty percent of calers who receive firs BAN, dso receive
second RAN,

(9) Each supervisor monitors 35 agents and both call queues, and each
agent is associated with only one supervisor. Supervisor positions
generate an estimated 10 CCS per position.

(100 A Meridian S1-1 type VLE is required.

(11) Anaverageof 0.22 s(red time) per ACD call is assumed.

Note: Actud red time per ACD cdl is dependent on the type of
Meridian SL-1.

2.05 Use the following formula to determine the agent traf fic for each
ACD-DN:

AT = (PC0O/100) X (DCP + PCP) X F
where:

AT = agent traffic in CCS

PCO = pesk cdlls offered, i.e, ACO X HDBH to ABSBH ratio

D CP= direct cdl-processng time per cal

PCP = post cdl-processing time per call _

F = the agent DN time factor; i.e., 3600 divided by (3600 minus the
tota agent DN (TDN) time per hour).

2.06 Example.
ATl = (12000 x 1.3 1 /100) x (120 + 30) x (3600/ { 3600360 1)

= 4290 CCs

AT2 = (11500 X 1.3 1 /100) X (200 + 0) X (3600/ [ 3600-1000 1)

= 5382 CCS

2.07 Total agent traffic is, therefore, 4290 4+ 5382 = 9672 CCS.

2.08 Once the agent traffic has been calculated, refer to Table 2-A to
ascertain the number of agents required. If the agent traffic is not an
exact multiple of 600 CCS (660 CCS for Enhanced Meridian SL-1 N or
XNd),d then use the following formula to determine how many agents are
needed:

NA = AT X B/A

where:

NA = the number of ACD agents required

AT = the agent traffic

A = vaue of agent CCS from Table 2-A which is closest to AT
B = the number of agents required for the vaue A in the table.
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553-2671-151

2.09 Example.

NA1 = 4290 x (127/4200)

=130

NA2 = 5382 x (164/5400)

= 163

o e e s 20+ 60 = 0

Note: If automatic overflow is used between the two queues, then
the total agent traf fic can be used to determine the combined
number of agents required; e.g.,

NA (with overflow) = (AT1 + AT2) x (B/A)

= 9672 X (290/9600)

=292

Although there is little difference in this example, a Sgnificant
svi in tota agents can result from the avalability of a Iar%ieg

(combined) number of answering agents for the combined traf
In certain Circumstances.



Table 2-A

NUMBER OF ACD AGENTS REWIRED

PRACTICE

553-2671-151

AGENT
TRAFFIC BUSY TIME/CALL (seconds)
{CCS) 20 40 80 120 150 200 300 500
NUMBER OF ACD AGENTS REQUIRED

600 20 21 22 22 23 23 24 25
1200 37 40 42

1800 55 38 39 41 41 43
2400 73 557 571 N 587 597 78 6271
3000 91 91 91 92 93 94 95 97
3600 109 109 109 109 110 111 113 115
4200 127 127 127 127 127 128 130 132
4800 145 145 145 164 145 145 147 149
5400 164 164 164 182 164 164 164 167
6000 182 182 182 182 182 182 184
6600 200 200 200 200 200 200 200 201
7200 218 218 218 218 218 218 218 218
7800 236 236 236 236 236 236 236 236
8400 254 254 254 254 254 254 254 254
9000 272 272 272 272 272 272 272 272
9600 290 290 290 290 290 290 290 290
10200 308 308 308 308 308 308 308 308
10800 327 327 327 327 327 327 327 327

Calculating ACD Trunk

Traffic

2.11 Use the following formula to determine trunk traffic:

TT = THT X (B/A) X (TF/100)
where:

TT = trunk traffic in CCS

THT = trunk holding traf fic (PCO X [ DCP + ASA 1)/ 100
PCO = peak calls offered (ACO X HDBH to ABSBH ratio)
DCP = direct call-processing time per call

ASA = average speed of answer

ACQ = average cdls offered

A = agent CCS from Table 2-B closest to THT

B = trunk traffic for value A from Table 2-B

TF = percentage of ACD calls from trunks

2.12 Example.
TT1 = (12000 X 1.3 x (1204+10) 1 /100) x (3240/3000) X (100/100)

= 3650 CCS
TT2 = ( 11500 X 1.3 x (200+10) 1/ 100) x (3773/3600) X (50 X 100)

= 2150 CCS
2.13 Then the total trunk traffic (TT) is 3650 + 2150 = 5800 CCS.
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Table 2-B
ACD TRUNK TRAFFIC {CCS)

AGENT
TRAFFIC TRUNK HOLDING TIME/CALL (seconds)
{CCS) 20 40 60 120 150 200 300 500

TOTAL TRUNK TRAFFIC (TT)

600 841 122 662 647 633 627 617 610

1200 1702 1466 1344 1294 1276 1258 1238 1224

1800 2579 2209 1998 1934 1916 1884 1857 1832

2400 3251 2890 2673 2587 2544 2507 2474 2447

3000 4022 3571 3346 3240 3187 3140 3098 3057

3600 4792 4252 3982 3892 3892 3773 3711 3666

4200 5564 4933 4618 4513 4471 4406 4333 4281

4800 6336 5615 5255 5135 5087 5039 4956 48%

5400 7091 6281 5876 5741 5687 5633 5579 5502

6000 7866 6966 6516 6366 6306 6246 6186 6116

6600 8641 7651 7156 6991 6925 6859 6793 6736

7200 9417 8337 1797 7617 7545 7473 7401 7344

7800 10193 9023 8438 8243 8165 8087 8009 7947

8400 10970 9710 9080 8870 8786 8702 8618 8551

9000 11746 103% 9721 9496 9406 9316 9226 9154

9600 12523 11083 10363 10123 10027 9931 9835 9758

10200 13300 11770 11005 10750 10648 10546 10444 10363

10800 14072 12452 11642 11372 11264 11156 11048 10962

Calculating RAN
Traffic and RAN Trunks
Required

Page 2-6

2.14 The ‘recorded announcement’ (RAN) feature does not make use of
conference cards. Each RAN trunk is connected to only one ACD call
a atime (but only for the duration of the RAN message). The RAN
machine is wired to one or more RAN trunks which are grouped in
software into trunk routes. ACD cdls are connected to these RAN
trunks in a manner directed by the Meridian SL-1 software.

2.15 A continuous RAN source can serve more than one trunk route
and more than one trunk in a route. However, different RAN sources
require different RAN trunk routes. (Stop/start RAN machines can
only be assgned to one customer and one RAN trunk route.) For
example, if the fird RAN is different from the second RAN, they
would have to use different RAN trunk routes. If a RAN is used for
night trestment, and is different from the two delay announcements, it
requires its own RAN trunk route. If, on the other hand. it is decided
to use the same RAN trunk message for second RAN as for first RAN,
then the same RAN trunk route can be used.
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246 Use Table 2-C and the trunk holding traffic (THT) CCS from
ACD trunk traf fic caculations to determine the number of firs RAN
trunks required. If the trunk holding traffic is not an exact multiple of

600 CCS, then use this formula to determine the number of firs RAN
trunks required:

NRT= THT X (B/A)
where:

NRT = the number of fird& RAN trunks required
THT = the trunk holding traffic CCS as determined in the ACD trunk
traffic caculations
= the value of agent CCS from the table which is closest to THT
B = the number of firs RAN trunks required for value A in the table

2.17 Example.

NRT1 = 3380 x (12/3000)
= 14 first RAN trunks
NRT2 = 4095 x (10/3600)
= 12 first RAN trunks.

2.18 The number of trunks for the second RAN can be determined by
multlplyln the number of firs RAN trunks by the specified (or
actor (e.g., 0.3). This serves as a value to start with, and may

havgbtlo mod|f| as aresult of ACD Management Reports data when
avallable.

2.19 Example.

NRTI1 requires 14 x 0.3 = 4 second RAN trunks

NRT2 requires 12 x 0.3 = 3 second RAN trunks

2.20 ‘ghadégre the total number of RAN trunks required is 14 + 4 +
12+ 3=

2.21 Assume that the traffic on each RAN trunk is the same as the
individud agent CCs; i.e,, 33 CCS. Then, the totd RAN trunk traffic
(RT).is 33 x 33 CCS = 1089 CCS.
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Table 2-C

NUMBER OF FIRST RAN TRUNKS REQUIRED

TRUNK
TRAFFIC TRUNK HOLDING TIME (seconds)
(CCs) 20 40 80 120 550 200 300 500
RAN TRUNKS REQUIRED
600 15 11 6 5 5 4 3 2
1200 27 16 10 8 7 6 5 3
1800 39 22 14 10 g 7 6 4
2400 28 17 12 11 9 5
3000 19 14 12 10 4 6
3600 22 15 13 11 8 7
4200 24 15 13 11 9 7
4800 28 18 16 13 9 8
5400 31 21 18 15 11 8
6000 23 20 17 12 9
6600 26 19 18 13 10
7200 28 24 19 14 10
7800 30 25 19 15 10
8400 32 26 20 15 11
9000 33 27 21 16 12
9600 34 28 22 17 13
10200 35 29 23 18 13
10800 36 30 24 18 14
Calculating Network 2.22 Each network loop can handle a maximum of 600 CCS (660 CCS
Loops Required For for Enhanced Meridian SL-1 N or XN) of ACD trunk traf fic, Use the
ACD Trunks following formula to determine the number of network loops required:
L = TT/600 or ‘IT/660
where:
L = the number of network loops required
TT = the total ACD trunk traf fic.
2.23 Example.
L = 5800/600
= 10 network loops.
Supervisor  Positions 2.24 In theory, one ACD supervisor can monitor 40 ACD agents.
Required However, if the supervisor is required to handle some ACD calls, or

Page 2-8

perform norma adminigrative functions, then to assign that supervisor
to 40 agent pogtions is not practical. Therefore, the number of
supervisors to be provisoned is left to the discretion of the customer.

2.25 For our h)(]pothetica_\l ACD system, we have arbitrarily assgned 35
agents to each supervisor. Our calculations show that ACD-DNI1
requires 130 agents and ACD-DN2 requires 163 agents. Based on 35
agents per supervisor, ACD-DN1 would be assigned four supervisors
and ACD-DN2 would be assgned five supervisors.



Calculating Network
Loops Required for
Agents, Supervisors
and RAN Trunks

Assignment

Guidelines
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Note: Agent-to-supervisor assignments need not be related to
Agent-to-ACD-DN assignments. The customer can choose any
combination or configuration to meet operational needs.

2.26 Use the following formula to determine the number of network
loops required to serve the agents and RAN trunks:

L = (AT + RT)/750
where:

L = the number of network loops required
AT = the totd agent traf fic in CCS _ _
RT = the totd RAN trunk traffic in CCS (including second RAN).

Note 1: If (AT 4+ RT) is less than 2000, divide %0600 (or 660 for
Enhanced Meridian SL-1 N or XN) rather than 750.

Example:
L = (9672 + 1089)/750
= 15 network loops.

Note 2: If a%ent positions require multiple appearance Directory
Number (DN) keys, the ‘same loop’ redriction (see Assignment
Guidelines) must be observed, which can result in an increase in
the tota number of agent loops required.

2.27 In the magority of cases, one network loop is more than sufficient
to handle any traf fic generated by the supervisor postions. Agents,
ACD trunks, and RAN trunks should not be assigned to a loop which
has supervisor positions assigned to it. Other PBX traffic can be used to
utilize any remaining capacity of a loop which has supervisors assigned
to it. Therefore, a tota of 16 network loops are required to serve the
agents, RAN trunks, and supervisors of our example.

2.26 Once the quantities of agents, RAN trunks, etc., have been
determined, they can be assigned to the required network loops. Use the
following guiddlines to ensure an equd didribution of traffic:

(a) If the Meridian SL-1 is to serve PBX lines and trunks as well as
the ACD feature, assgn the ACD fegature requirements first. The
remaining capacity is then assgned to serve PBX lines and trunks.

() Agents and RAN trunks should be assigned together on loops
separate from al other traffic. Didribute the agents and RAN
trunks as evenly as possible over al such loops. Assign supervisor
positions to a loop which is not associated with ACD agent traffic.

(©0 Assgn ACD trunks to dedicated loops (600 CCS per loop
maximum, | or 660 for Enhanced Meridian SL-1 N or XN 1).

(d) Intermix agent postions for the various ACD-DN on each loop, if
applicable.

() For multiple network group configurations, assign the ACD agent

and trunk loops over as few network groups as possible to
minimize the possbility of junctor blocking.
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(f) Music and RAN trunks must not be assigned to the same trunk
circuit pack (QPC74).

(® When assgning music trunks, remember that these trunks cannot
be accessed between network groups; i.e., acal in network group 1
cannot receive music from a musc trunk in network group 3. A
music trunk must be provided for each network group which
requires music-on-hold or music-on-delay for cdlers from that
group. These trunks can, however, be assgned to the same music
route and/or music source if desired.

2.29 Table 2-D shows how the requirements calculated in our example
would typically be assigned.

Table 2-D
ASSIGNING EXAMPLE FOR AGENTS
RAN TRUNKS AND SUPERVISORS

LOOP NA1 NA2 NRT1 NRT2 SUPV1 SUPV2

1 9 10 3
2 9 10 2 1
3 9 11 1 1
4 9 11 1 1
5 9 11 1 1
9 1 1 1
4 9 11 1 1
§ 9 1 1 1
9 9 11 1 1
10 9 11 1 1
11 8 11 1 1
12 8 11 1 1
13 8 11 1 2
14 8 11 1 2
15 8 11 1 4
16 4 5
TOTAL 130 163 18 19 4 5

Note: Loops I-7 would be in one network group, and loops 8-15 would be in another network
group in a multiple network group configuration. The loop for supervisors, ACD trunks, and
music conference would aso be split between the two network groups.
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230 Use the following formula to determine the number of cdl
registers required to serve the ACD festure:

NCR = ({TT X R] +Y)/Z
where:

N CR= the number of cdl regisers

TT = the total ACD trunk CC

R = theratio of HDBH traf fic to ABSBH traffic (1.3)
Y = 128 when ACD trunk CCS is 1400 or less

= 815 when ACD trunk CCS exceeds 1400

Z=25.5 when ACD trunk CCS is 1400 or less

= 33.8 when ACD trunk CCS exceeds 1400.

2.31 Example.
NCR = (15418 x 1.3 1 + 815)/33.8
= 233 call registers

Note: Each call register occupies space in the unprotected data
store portion of the Meridian SL-1 memory. Refer to
553-2001-151 or 553-2201-151 and the appropriate appendix to
determine how much unprotected memory Is required to serve the
call registers, and determine additiona call register needs for other
PBX purposes, when applicable.

2.32 Music (via conference) can be provided to calls waiting in an ACD
queue after first and second RAN. The music comes from a musc
source via a RAN trunk dedicated to music, and is connected to_the
delayed cdls via a conference circuit pack in a broadcast mode. The
music trunk condtitutes one of the conference parties, and the
remaining parties are cdls digible to receive music-on-delay. The total
conference traf fic for the Meridian SL~1 depends on:

i the number, sze, and holding time of multi-party conferences

® the temporary use of the conference feature by other features. eg.,
cdl trander.

2.33 Because these factors can vary grestly, the tota conference traffic
is difficult to caculaie exactly. In genera, one conference loop is
|orOV|ded for each haf-network group to handle maximum conference
oads and to provide enhanced reliability (see 553-2001-151 or
553-2201-151).

2.34 For ACD, the total expected music traffic depends on:

1 the number of calghour ariving a the ACD

1 the percentage of these calls for which first RAN is anticipated

1 the average time that each ACD cal connected to music has to wait

for an agent (minus an alowance for repeat connections to second
RAN, where applicable).

Page 2-11



PRACTICE 553-2671-151

Output Buffer and
Memory Requirements

Page 2-12

2.35 Unexpected increases in ACD traffic or answering delay, can cause
great increases in the percentage of calls connected to RAN. This, in
turn, can cause a shap increase in the number of cals being
conferenced into ‘music on delay’. For this reason, the music feature IS
designed on a ‘worst-case’ basis. One additiona conference loop (per
network group) assigned to ‘music on ddlay’ is generdly sufficient even
for a laage ACD system. (Note that this Ioo? can ill be used for
non-music conferences, if ports are avalable & any time) This
conference loop, in turn, requires one music trunk. Since the music
conference operates in a broadcast mode only, up to 29 cals can be
conferenced with music smultaneoudy. Note that musc cannot be
accessed across network - groups.

2.36 Thus, each network group equipped for music should be provided

with a least two conference cards. Each network group containing
trunks or dtations lidble to receive music must have a music conference
loop with a music trunk assigned to it The music trunks can share the

same music source and be members of the same trunk route. Music

trunks cannot be shared between customers or network groups. Each
music source requires a separate trunk route. All RAN trunks on aRAN
circuit card must terminate on the same RAN machine or music source;

music trunks cannot be on the same card as RAN trunks.

2.37 The conference loop for ‘music on delay’ should be sdected from
the lower network loops of a network group. This is because the
Meridian SL-1, when searching for regular conference ports, begins the
search with the higher-numbered conference card, and will, therefore,
minimize conflicts with the music conference(s).

2.38 Refer to 553-2001-151 or 553-2201-151 and the appropriate
apendix to determine the impact of the ACD feature on Meridian
-1 output buffers and memory.
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1. GENERAL

APPENDIX 1 TO 553-2671-151

CAPACITY AND
ENGINEERING

1.01 The Meridian SL-1 system is connected to an auxiliary processor
(eg., minicomputer) when the Automatic Cal Digribution-Auxiliary
Data System (ACD-ADYS) fegature is equipped. (The ACD-ADS feature
is destribed in 553-2671-104.) The auxiliary processor used for
ACD-ADS applications is the PDP-11 type, manufactured, installed and
maintained by Digital Equipment Corporation (DEC). Figure I-| shows
a typicad ACD-ADS Configuration. The following PDP-11 processor
types can be used with the ACD-ADS feature:

¢ MicroPDP-11/73 h
I PDP-11/23+ (see Part 3)
| PDP-11/44 (see Part 3). o

1.02 The purpose of this gppendix is to:
e provide ordering information for each processor

e provide ordering information for peripherd devices that connect to
the processors

e provide ordering information for DEC support documentation

® detail the required modifications to DEC hardware that must be
perf ormed by DEC personnd ether a the time of manufacture or
Ingtallation of the processor

e provide the logica unit configuration and cabling configuration for
each processor and the associated peripheral devices.

Note 1: The auxiliary processor, VDT’s and printers are ordered
from Northern Telecom in CANADA and in the USA from
Northern Telecom by Direct Sales Offices, or from DEC by
Northern Telecom Distributors.

Note 2: The customer may contact the local DEC office to request
coordingtion of ddivery, ‘indalation, environmental requirements,
warranty and maintenance contract terms for a proposed
ingdlation as appicable. «

1.03 Reference Appendix 2 to 553-2671-151 for capacity information
and associated engineering requirements.
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2. ENGINEERING RLS 55 AND LATER

ORDERING
INFORMATION

2,01 Ordering information and associated documentation is detailed in*1
the following Tables and Charts:

ORDERING
MicroPDP-11/73 Table 2-A
Support documentation Table 2-B
CONFIGURATION _
Logicd unit and cabling Fig. 2-1 and
for the MicroPDP-11/73 Fig. 2-2

202 Figures 2-1 and 2-2 should be referred to, when ordering a
processor to determine the required number of interface cards, cables,
VDT’s and printers. |

Page 2-1
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™ Table 2-A
ORDERING |NFORMAT!ON FOR THE MICROPDP-11/73

Northern Tdecom CPC numbers (A032nnnn etc.) are listed directly below the DEC ordering code in
the CODE column. These are for items that can be ordered separate from the Basic System (A0326785).
NT Didributors must use the A032nnnn type number when ordering. Quantities marked with an
asterisk are ordered as required.

Page 2-2

QUANTITY CODE PROVIDES
1 (Note1) A0326785 2MB MicroDP-11/73 Basic System, which includes one each
(except TKS0 tape) of the following:
® 11/73 processor (2MB memory)
e Disk Controller
¢ 31MB Winchester disk & drive
e Tape Controller
e 95MB cartridge tape drive
e 8-Line Serial MUX card (5 VDT’s max.)
® TK50 cartridge tape (3 are supplied)
® 24-Port digribution pane
® Generd Operating System Software Licence (Note 2)
® Integration, Testing, Documentation, Diagnostics (Note3)
(see Table D)
* (Note 4) DHV11-M 8-Line Serid MUX cards (see Fig. 2-1)
A0326786 for ordering requirements
1 LA210-AA Reports Printer (r/o verson)
A0326790
* TK50-K TK50 cartridge tape
A0326789
VDT
* VT220-A2 - white screen
A0320897
or
* VT220-B2 - green screen
A03208%5
or
* VT220-C2 = amber screen
L A03208%6



Table 2-A Continued
ORDERING INFORMATION FOR THE MICROPDP-11173

APPENDIX 1 TO 583~2671-151

“

QUANTITY CODE PROVIDES
Language Kit

* VT22K~-AA = English (1 per VDT)
A0324082

* or
VT22K~-AC - French (1 per VDT)
A0326788

Cables

* BC22D~25 Printer/ VDT cable 25 ft (7.62 m) see Fig. 2-2
A0326791

* BC22D~50 Printer/VDT cable 50 ft (15.24 m) see Fig. 2-2
A0326792

* BC22D~A0 Printer/ VDT cable 100 ft (30.48 m) see Fig. 2-2
A0326793

* BC22E~25 HSL/1SL cable 25 ft (7.62 m) see Fig 2-2
A0326794

* BC22E-50 HSL/LSL cable 50 ft (1524 m) see Fig. 2-2
A0326795

* BC22E~-A0 HSL/LSL cable 100 ft (3048 m) see Fig. 2-2
A0326796

Note 1: This MicroPDP-11/73 configuration has been carefully

designed by both Northern

Telecom and DEC. It is designed to serve al ACD-ADS (ACD-D) applications, regardiess of
gze. The MicroPDP-11/73 processor has dl the capabilities of the PDP-11/44

Note 2: This is the Right-To-Use (RTU) fee paid to DEC for the use of DEC's proprietory
operating system software (RSX11M+).

Note 3: This MicroPDP-11/73 system is completely assembled, integrated and factory tested

prior to

shipment.

Documentation provided is listed in Table 2-B. The diagnostics provided include al the required
programs to successfully ingtall and troubleshoot the MicroPDP-11/73 system to the board level.

The MicroPDP-11/73 iIs a board swap device; either the customer or the DEC Field Service can
diagnose a faulty syssem and determine the failing part from the supplied diagnostics.

ol
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~ 2.03 The customer will specify that DEC must configure the device and
vector addresses on the DHV11 cards. The addresses and the associated
switch settings are as follows.

Note 1: All switch settings not shown as ON for each individua
address are set to OFF.

Note h2: All vector address switch settings are located on the E43
switch.

Note 3: All device address switch settings are located on the E58
switch. exceﬁt the TT11-20 setting of switch 1 which is located on

the E43 switc
DEVICE PORT VECTOR VECTOR DEVICE DEVICE
ADDRESS SWITCH ADDRESS SWITCH
SETTINGS SETTINGS

ON ON

4 5 5§ 8
DHV11-M TTiH20 300 4 5 8 160480 5 8 1

DHV1i-M TT21-30 320 457 160500 57
RODX3 Note 4 172150 Note 5
TQKS50 Note 4 174500 Note 5

Note 4: The interrupt vector address for this card is set under
factory contral.

Note 5: The device addresses for the RQDX3 (tape control) and
the TQKS0 (disk control) cards are set at the factory by the use of
jumpers indalled on locations A2 through Al2 on "both cards.

These device address jumpers are as follows:

RQDX3 = jumpers are on A12,A10,A6,A5,&A3, dl others ae
removed.

TQDS0 = jumpers are on A12,A11,A8,&A6, all others are
L removed.
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“
Micro PDP—11/73 RLS 5.5 and later
MUX Logical Unit Speed
Card Jack Designation {Baud) Function
Y Note 1 LRLY 300 Low-Speed Link (LSL)
DHV11-M J ™m 9600 High-Speed Link {HSL)
J2 TT2 300 Admin Port/N LOAD
J3 T3 1200 Printer # 1
J4 TT4 1200/4800 Printer # 2/VDT
J5 TT5 1200/4800 Printer # 3/VDT
J6 TT6 1200/48006 Printer # 4/VDT
J7 17 1200/4800 Printer # 5/VDT
J8 TT10 4800 Spare/VDT
J2 TT12 4800 Spare/VDT
43 TT13 4800 Spare/V DT
J4 T4 4800 Spare/VDT
J5 TT15 4800 Spare/VODT
J6 TT16 4800 Spare/VDT
J7 ™7 4600 Spare/VDT
J6 I-r20 4800 Spare/VOT
DHV11-M I 21 4800 Spare/VDT
J2 [-r22 4800 Spare/VDT
J3 7723 4800 Spare/VDT
Jé TT24 4800 Spare.
J5 TT25 4800 Spare
J6 TT26 4800 Spere
J7 TT27 4800 Spare
J8 TT30 Spare
Notes:
1. This jack is located on the System Unit (SU).
2. Printers are assigned on a one per customer basis starting at TT3.
VDTs are assigned starting at the first free port after the last
assigned printer.
3. With more than one printer defined in a multi-customer environment,
al the VDTs will have to move down the appropriate amount.
e.g. With 5 printers, TT10 = VDT #1, TT27 = VDT #16.
(1. 553-1007)
Fig. 2-1
MicroPDP=11/73 Logical Unit Configuration RLS 5.5 and later A

Page 2-5
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r Micro PDP—-11/73
RLS 5.5 & Later
—~ TT0 M ¢ F BC2E-XX M SDiforLst
V2 >
~ TT1 M, F BC22E XX M
" > —» SDI for HSL
DHV11-M T2 M., F BC22D-XX F .
12 3 #  Admin/NLOAD
T3 M, 6 F BC22D-XX F -
3 3¢ # Printer
et —
" TT4 M % F___BC2D-XX Fe PrintervDT
TT5 M ., F BC22D-XX Fo PrintervDT
J5 " -
. TT6 M % F__ BC22D-XX F» Printer/VDT
™7 M,  F BC22D-XX Fo PrinterVDT
. 3% —
. ! TT10 My F _BC22D-XX P Spare/vDT
prvie-m L Ll L s - Spare/VOT
- TT12 M F BC22D-XX F
" . 3¢ » Spare/VDT
3 -t TT13 M x F BC22D-XX F» SPBI'E/VDT
" TT14 M ye F  BC22D-XX Fo Spare/VDT
TT15 M,  F BC22D-XX Fo SparenDT
J5 < -
TT16 M., F BC22D-XX F__ Spare/VDT
J6 TT17 - 8C22D -
M F  BC22D-XX F
— : 3¢ : » Spare/VDT
TT20 BC22D—XX F
P 3¢ » Spare/VDT
. TT21 My F BC22D-XX Fy  Spare/VDT
DHV11-M TT22 M F BC22D-XX F
- _ i 3¢ » Spare/VDT
- 1723 M., F BC22D-—XX F_ Spare/VDT
J3 N -
" 224 M X F BC22D~-XX F, Spare
P 25 M 3% F  BC22D-XX .. Spare
~ :2(7; M ) F  BC22D-XX F» ipare
M F  BC22D—XX F_ Spare
7 TT30 ® "
M
w1 x
C05—W

Cable Asse
Notes: 1. Replace BC22D—X null-modem cables with aB XS? cables when modems are required.

2. NE—-A25MQ-type standard EIA-RS232C interface cables may be used in place of
BC22E—XX cables. These cables may be ordered from Northern Telecom in lengths as
required.

3. With more than one printer defined in a multi-customer environment, all the VDTs will have
to move down the appropriate ammount. e.g. With 5 printers, TT10= VDT #1, TT27= VDT # 16.
4. M = male connector; F = female connector.
(111. 553-1008)

Fig. 2-2

MicroPDP-11/73 Cabling Configuration RLS 5.5 and later
4
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Table 2-B ha |
PDP-11 SUPPORT DOCUMENTATION SUMMARY
TITLE ORDERING
NUMBER
MicroPDP-11/73 System Manuds Note 1
-Owners Manua *
-Users Manua s
-Technicd Manud
-Diagnogtic  (TK-50) *
LA-210 User Guide Note 2
VT-220 User Guide Note 2
Note: 1 One each of the Manuas marked with an asterisk are supplied as
a package with each MicroPDP-11173 system. Additiond 3 item
MicroPDP-11/73 Manua packages can be ordered from DEC using Part
number ZYAAA-PS. The package manuds are of a generic flavour and
include information on the supported options of the MicroPDP-11/73 i.e,
disks, tapes, common devices, etc. and aso the required diagnostics to
|succeﬂn‘eI ully ingtal and troubleshoot the MicroPDP-11/73 to the board
evel.
Note 2: This documentation is supplied with the associated equipment. J
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PERIPHERAL
EQUIPMENT

3

Page 2-8

2.04 The following periphera equipment devices can be ordered for use
with the ACD-ADS feature;

i ACD supervisor Video Display (VDT) terminds (connect to the
PDP-11 processor)

i ACD Management Reports printers (connect to the PDP-11
processor)

i ACD Load Management terminas (connect to the Meridian SL~1)

I modems or other data equipment

| connecting cables.
2.05 Supervisor VDT. ACD-ADS can support a maximum of:

i 16 Video Display terminds. The termina recommended for this

application is the VT-220 (see Table 2-C). The termind must be
configured to operate at 4800 baud in full-duplex mode.



Table 2-C
V1220 TYPE VIDEO DISPLAY TERMINAL

APPENDIX 1 TO 553-2671-151

Characteristics:

i Baud rate 50 to 19,200 bis

I Format: 24 lines x 80 characters

1 Characters: 7 x 9 dot matrix with descenders

o Character set: 94 displayable-character ASCII
zreatp hizél?dsetﬂ—character Special line-drawing

i Double width/double height characters

1 Standard numeric and function keypads

i Bidirectiond verticd scrolling

1 Sdectable smooth or jump scralling

1 Split-screen capability

i Format: 14 lines x 132 characters, selectable

Special features

1 Monitor tilt button

12 in (305 mm) non-glare screen

Ordering Information:

Video Terminals:

VT220-A White phosphor non-glare screen
VT220-B Green phosphor non-glare screen
VT220-C Amber phosphor non-glare screen

e Norma or reverse screen image
1 Adjustable tabs
e Full-duplex operation
i Keyboard selectable features
i Non-volatile set-up memory
Cursor control  keys
i ANSI/VT52 command modes
i 20 character answerback message
1 Selectable XON/XOFF buffer control
1 Sdlf-test diagnostics

1 plain language set-up menu
e low profile detachable keyboard.

Country Kits:

VT22K-AA USA and English-spesking
Canada

VT22K-AC French-speaking Canada

Note: Cables are not provided and must be ordered separately. To utilize the printer port the
BCC05 cable is recommended. The recommended cables for termina to host connections are as
follows. BCC04 EIA cable for connection to a modem, and BC22D null modem cable for

connection to a line unit.

Page 2-9
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2.06 Reports Printer. ACD-ADS supports a maximum of 1 hard-copy

printer per ACD-ADS defined customer (see Table 2-E). The LA210
printer 1s not included in the system package and must be ordered
Separately.
Table 2-E
REPORTS PRINTER
MODEL KEYBOARD PRINT PAPER SPECIAL
& QUALITY SPEED FEED FEATURES
LA210~ (AC)French 240 cps Friction Plug-inf onts
Canada Draft PC-compatible
AQ English 40 cps letter
Canada quality
AA USA only
2.07 Load Management Terminal. Each ACD-ADS customer can be
equipped with one Load Management termina (connected to the
Meridian SL-1). The LA210 is preferred but, either the LA100 or
LA120 can be used (see Part 3 Table 3-E). Alternatively, any 20 mA,
RS232-D and ASCII-compatible device with keyboard may be used.
2.08 The Load Management function can, if desired, be performed
from a VDT tha is equipped as a senior supervisor pogtion. This
requires that a suitable customer-provided switching device be equipped
to enable the senior supervisor to select between the ACD status display
function of the auxiliary processor and the Load Management function
of the Meridian SL-1. (Alternatively, the Meridian SL-1 Langtar Data

Page 2-10

Service feature can be used to provide this SNitchin%_ function.) A
cabling arrangement to support this option is shown in Fg 2-3. Use of
this option means that a hard-copy record of Load Management
transactions is not maintained, and ACD datus displays are not available
while in the Load Management mode.

2.09 Similarly, the Management Reports printer can be used to perform
a Load Management function as well as being used to print reports.

This option also requires that a suitable customer-provided switching
device be equipped to aternate the functions. Use of this option means
that some management reports may be lost while the printer is switched
to Load Management mode. The lost reports would have to be requested
a sgcond time when the printer is restored to the Management Reports
mode.

210 If on-gte cabling between VDTs and the PDP-11 processor
exceeds 50 ft (15 m), the use of Limited Digtant Data Sets (LDDS) is
recommended. If the VDTs are located in separate buildings from the
PDP-11, an gppropriate asynchronous modem and telephone facilities
must be used. Modems are also required if the auxiliary processor's
Imain.tenance and adminigration port is to be accessed from a remote
ocation.



SL-1 SDI Port for Load
Mgmt.

PDP-11 Port for VDT
or Printer

M = Male Connector
F = Female Connector

Fig. 2-3

M BCE-XX F |M

- " 00
a‘\‘ Hmwm BC22E-XX F Senior  Supervisor
/ ® /DT or Mgmt. Reports

M BC22E-XX F |M Printer

APPENDIX 1 TO 553-2671-151

|
Line /".1_.‘ -Jd
Terminator

—® |

Customer-Provided
Switching  Device

Arrangement to Share Load Management with VDT/Printer Functions

DEC ACCESS TO
PROCESSOR

CABLING
CONFIGURATION

2.11 Digitd Equipment Corporation personnd periodicdly require TTY
access to the auxiliary processor for preventive mai ntmancs%OPur. SES.
The Meridian SL-1 mantenance TTY may be u 619 a
customer-provided switching device) configured and cabled as shown in
Fig 2-4, is indaled. -

2.12 Fg. 2-2, shows a typicd cabling configuration for the auxiliary+
processor and related peripheral  equipment.  Follow DEC
recommendations for cable lengths, modem requirements, etc. Ensure
that a the time of processor inddlation, DEC personne clearly
designate the processor logica unit number (TT0-TT27) on dl cables.
Ensure that DEC personnd clearly identify logica unit numbers on the
digribution pand of the DHV11- cards for the MicroPDP-11/73 -

Page 2-11
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SL-1 SDI Port for LSL <t~ M BC22E-XX F M - tF M BC22E-XX F > TTO on PDP-11
\

M BC22E-XX [Fim
SL-1 SDI Port for TTY -t —9-

* it

tF M__BC22E-XX F » SL-1 Maintenance

TTY

M = Male Connector
F = Female Connector

Customer-Provided
Switching Device

* Note: Cable must be “Null Modem Type”.

Fig. 2-4
Arrangement for DEC to Use the Meridian SL-1 TTY for PDP-11 Maintenance
(bypassing the LSL}
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3. ENGINEERING RLS 5.0 AND EARLIER

CAPACITY AND 3.01 Reference Appendix 2 to 553-2671-151 for capacity information
ENGINEERING and associated engineering requirements.
ORDERING 3.02 Ordering information and associated documentation is detailled in
INFORMATION the following Tables and Charts:
ORDERING <
PDP-11/23+ Table 3-A
PDP-11/44 Table 3-B
Support documentation Table 3-C
CONFIGURATION .
Logica unit and cabling Fig. 3 through
for the PDP-11/23+ Fig. 3-4
Logicd unit and cabling Fig. 3-5 through
for the PDP-11/44. Fig. 3-8

3.03 Figures 3-| through 3-8 should be referred to, when ordering a
processor to determine the required number of interface cards (eg.,
DZV11-DP, DZ11~DP), cables, VDT and printers. o

Page 3-1
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Table 3-A

ORDERING INFORMATION FOR THE PDP=11/23+

QUANTITY CODE PROVIDES

1 SX-RXMMA-EK* PDP-11/23-1- RL-02 based system which includes:
®11/23+ CPU and power supply
e 512 kb PARITY MOS memory (MSV11-PL).

e Bootstrap module with diagnostics. See Note 2.

i Two sngle-line asynchronous interfaces. one for the LA120
console terminal (TT0) and one for LA100 (TT1).

® Two RL-02 10.4 Mb removable cartridge disk drives and
controller. See Note 1.

1 CPU cabinet (H9642) and power controller.

I BC22D-25 cable for console termind.

i Input/output connection panel  (H349).

i Generd Operating System Software Licence.

1 MSV11-PL+ 512 kb parity MOS memory.

As reqd DZV11-DP 4-line asynchronous MUX (with modem control) for logical
units. one card each - See Fig. 3- (Fig. 3-3for RLS 4.5 and
later):

6 RLO2K-DC* 10.4 Mb cartridge disks (for ACD-ADS applications).

2 BC22E-XX* Cable for connection to the SDI port for the HSL and LSL.
where XX is the cable length. Specify length as required = see
Fig. 3-2 (Fig. 3-4 for RLS 4.5 and later).

As reqd VT100-AA Video display termind (VDT) for supervisor positions and
senior supervisor pogtion (Table 3-D).

As req'd VT1XX-AB Advanced video option for each VT 100 (provides highlighting
and reverse video capabilities, Table 3-D).

As reqd VT1XX-AE Formed contrast filter for each VT 100.

and/or

As reqd VT220-A/B/C VDT screen for supervisor positions and senior supervisor
position (Table 2-C).

As reqd VT22K-AA North American keyboard and documentation for each VT220
(Table 2-C).

As reqd LA100-CA LETTERWRITER 100 Hard-copy desk top printer for Load

Page 3-2
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Table 3-A Continued
ORDERING INFORMATION FOR THE PDP=11/234+

QUANTITY CODE PROVIDES
As reg'd LA100-ZA LETTERPRINTER 100 - hard copy management reports
printer (receive only = no keyboard).
As req'd LA10X-SL LA100 termind stand (optiond).
As reqd BC22D-XX Null-modem cable for connection to VDT and printers.

Specify lengths as required.
* denotes items that are always required.

Note 1: Specify that DEC must configure the PDP~11/23+ with DLO: as the top drive and DL1:
as the bottom ~drive.

Note 2: Specify that DEC must set the Bootstrap Card to ‘auto-boot’ on power-up.
Note 3: Specify that DEC must configure the device and vector addresses on the DZV11 cards

asfollows,
DEVICE PORT VECTOR DEVICE
ADDRESS ADDRESS
su TT1 60 177560
su TT2-5 300 176500
DzZV11-DP 310 160100
DZV11-DP TT6~11 320 160110
DZV11-DP TT12-15 330 160120

Note 4: If only the vector addresses are set incorrectly the system will attempt to startup, but
will stop generating LL:NNNNNN* followed by the Executive Debugging< Tool prompt XDT .
IF the response to XDT is X the system will generate a register dump. XDT will not accept a
wide variety of inputs -~ see DEC reference manual. The total falure of one of the DZ cards
would probably cause this Situation to occur on reboot.

* L = letter N = number

Page 3-3
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PDP-11/23+
MUX Logical Unit Speed
Card Jack Designation (Baud) Function
TTO 300 Low-Speed Link {LSL)
SuU Note 1
TT1 1200 High-Speed Link (HSL)

DZV11-DP J T2 1200 Spare
J2 TT3 1200 Printer # 1
J3 TT4 4800 VDT #1
4 TT5 4800 VDT #2

DZV11 -DP Jl TT6 4800 VDT #3
J2 TT7 4800 VDT #4
3 TT10 4800 VDT #5
J4 T 4800 VDT #6

DZV11-DP Aj TT12 4800 VDT #7
J2 TT13 4800 VDT #8
J3 TT14 1200 Printer # 3
J4 TT15 1200 Printer # 4 -

DZV11-DP J1 T7186 1200 Printer #5
J2 TT17 300 Admin Port {Modem, TTY)
J3 TT20 9600 Spare
J4 I-I-21 9600 Spare

Notes:

1. These two jacks are located on the System Unit  (SU).

Fig. 3-1

PDP-11123-t Logical Unit Configuration RLS 4.0 and earlier
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SDI for LSL

—» SDI for HSL

PDP-11/23+
TTO M F BC22E-25 M
3¢ -
Su TT1 M., F BC22E—XX M
3¢ »
T2 M F BC22D F
DZV11-DP |41 %¢ >
173 M F BC22D F
J2 ra) -
- TT4 M, F BC22D F
J3 X l
J4 w ra) o220
M, F B F
DZV11-DP | Ji s 116 % >
177 M, F BC22D F_
J2 v >
- TT10 M, F BC22D F o
J3 % »
TT11 M., F BC22D F_
- = BC22D
F F
DZV11-DP | N1 0 1712 M 5¢
TT13 M., F BC22D F_
J2 3¢ >
< TT14 M F BC22D F o
J3 7N
TT15 M, F BC22D o
J4 - 75 gl
N TT16 My F BC22D F
DZV11-DP N ra)
TT17 M. F BC22E M
J2 3¢ >
P - TT20 M ¢ Spare
" TT21 M 3¢ Spare
L. BCO5—W Cable Assemblies (Equipped with Card)
Notes:

1. Replace BC22D—XX null-modem ¢ables with BC22E—XX cables when modems are required.

BC22E—XX and BC22D—XX cables are ordered from DEC in lengths as required.

2. NE—A25MQ-type standard EIA—RS232C interface cables may be used in place of

BC22E—XX cables. These cables may be ordered from Northern

required.

3. M = male connector; F = female connector

(1. 01140)

Fig. 3-2

PDP-11/23+ Cabling Configuration RLS 4.0 and earlier

Telecom in lengths as

Spare
Printer # 1
VDT #1
VDT #2
VDT #3
VDT #4
VDT #5
VDT #86
VDT #7
VDT #8
Printer #3
Printer #4

Printer #5

Admin./Maint.
(Modem, TTY}
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r POP-11/23+

RLS 4.5 & Later

MUX Logical Unit Speed
Card Jack Designation {Baud) Function
TTO! 300 Low-Speed Link {LSL)
su Note 1 . .
™ 1200 High-Speed Link {HSL)
D2ZV11-DP J T2 300 Admin Port/NLOAD
J2 T3 1200 Printer
J3 TT4 4800 VDT#I
Ja TT5 4800 VDT #2
DZV11-DP J TT6 4800 VDT #3
J2 m 4800 VDT #4
J3 TT10 4800 VDT #5
Ja TT1I 4800 VDT #6
DZ2V11-DP J1 TT12 4800 VDT #7
32 TT13 4800 VDT #8
J3 TT14 4800 VDT #9
J4 TT15 4800 VDT # 10
DZv1 I-DP J1 TT16 4800 VDT #11
J2 TT17 4800 VDT # 12

Note :

1. These two jacks are located on the System Unit (SU).

(1ll. 6375)

Fig. 3-3

PDP~-11/234 Logical Unit Configuration RLS 4.5 and later
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PDP-11/23+

RLS 4.5 & Later

APPENDIX 1 TO 553-2671-151

Notes:

BCO5—W cable Assemblies

1. Replace BC22D—XX null-modem cables with BC22E—XX cables when modems are
required. BC22E—~XX and BC22D—XX cables are ordered in lengths as required.

2. NE—A25MQ-type standard EIA—~RS232C interface cables may be used in place of
BC22E—XX cables. These cables may be ordered from Northern Telecom in lengths as

required.

3. M = male connector; F = female connector.

(111. 06376)

Fig. 3-4

PDP-11/23+ Cabling Configuration RLS 4.5 and later

TTO M ~ F BC22E—25 M‘ SDI for LSL
5 >
SuU TT1 M. F BC22E— XX M <ol for HSL
o >
TT2 M. F_ BC2D F Admin/NLOAD
DZv11-DP J1 r o >
TT3 M., F BC22D F_ Pprinter
2 M - F BC22D FV
- TT4
13 x > VDT #1
J4 7% >
76 M., F BC22D F yDT #3
DZV11-DP | J1 > » VDT#
TT7 M., F BC22D F_ vDT #4
J2 — 7aN il
- TT10 M., F BC22D F‘ VDT #5
J3 7% -
TT11 M., F BC22D F VDT #6
4 7~ BC22D FV
TT12 M F _ VDT
DZV11-DP J1 > > #7
TT13 M _, F BC22D F_ vor #8
J2 — 7\ -
- TT14 My, F BC22D F_ VvDT #9
J3 7< -
TT15 M F BC22D F_ VDT #10
Ja 3 >
M F BC22D F VDT
DZV11-DP | J1 1116 3¢ 2 - #11
TT17 M F BC22D F
12 V2 » VDT # 12
= - TT18 M se F soare
m TT19 Mye P spare
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Table 3-B

ORDERING INFORMATION FOR THE PDP -11/44

QUANTITY

CODE

PROVIDES

As

As

As

As

As

As

reqd

Page 3-8

SX-40MMB-EK *

MS11-PB+
DZ11-DP

RLO2K-DC+
BCOSC-XX*

VT100-AA

VT1XX-AB

VT1XX-AE

and/or

VT220-A/B/C

VT22K-AA

LA100-CA

PDP-11/44 RL-02 based system which includes.
1 11/44 CPU and power supply.

@ Bootstrap module with diagnostics. See Note 3.
I MS11-PB 1.0 MB ECC/MOQOS Memory.

1 Two sngleline asynchronous interfaces. one for the
LA120/LA100 console'termina (TTO0); one for expansion.

e One BC22D-25 E/A cable for console termind.
1 1/O connection pandl.

¢ Two RL-02 104 Mb removable cartridge disk drives and
controller. See Note 2.

1 Wide CPU cabinet (H%645~EA) with power controller.

e Generd Operating System Software Licence.

1.0 MB ECC/MOS Memory.

4-line asynchronous MUX (with modem control) for logica
units, one card each = See Fig. 3-5 and Note 1 (see Fig: 3-7
for RLS 4.5 and later).

10.4 Mb cartridge disks (for ACD-ADS applications).

Cable for connection to the SDI port for the HSL. Specify
length as required - Fig. 3-6 (see Fig. 3-8 for RLS 4.5 and
later). If distance is less than 25 ft (7.5 m). the cable provided
with the DL11-AP card may be used.

Video display terminal (VDT) for supervisor positions and
senior supervisor position (Table 3-D).

At\dvanoed video option for each VT-100. (req'd for Bold, Link
efc.

Formed contrast filter for each VT-100.

VDT screen for supervisor positions and senior supervisor
position (Table 2-C).

North American keyboard and documentation for each VT220
(Table 2-C).

LETTERWRITER 100 hardcopy desk top printer for load
management or maintenance termind.
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Table 3-B Continued
ORDERING INFORMATION FOR THE PDP-11144

QUANTITY CODE PROVIDES
As req'd LA100-ZA LETTERPRINTER 100 - hard copy management reports
printer (receive only = no keyboard).
As reqd LA10X-SL LA100 terminal stand (optional).
As reg'd BC22E-XX Cable for connection to the SDI port for the LSL, or to a
modem. Specify lengths as required.
As req'd BC22D-XX Null-modem cable for connection to VDT and printers.

Specify lengths as required.
* denotes items that are always required.

]lc\locl)lte 1. Specify that DEC must configure DZ11 card device and vector address switches as
ows.

DZ11-DP

i Device Address: (160020) switch 2 ON; dl the rest OFF

1 Vector Address: (310) switches 1, 3, 4, 7, 8 ON; dl the rest OFF
DZ1 -DP

1 Device Address: (160030) switches 1, 2 ON, dl the rest OFF

1 Vector Address: (320) switches 1, 2, 4, 7. 8 ON: al the rest OFF.

Note 2: Specify that DEC must configure the PDP-11/44 with DL0: as the top drive and DL1:
as the bottom drive.

Note 3: Specify that DEC must set the Bootstrap Card to ‘auto-boot’ on power-up.

Page 3-9
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Fig. 3-5

POP-1 1/44
MUX Logical Unit Speed )
Card Jack Designation {Baud) Function
suU Note 1 TTO 300 Low-Speed Link {LSL)

DL11-—-AP Note 2 TT1 9600 HSL see Note 3
DZ11-DP J1 TT2 9600 HSL

J2 TT3 1200 Printer # 1

J3 T4 4800 VDT #1

Ja M5 4800 VDT #2

Js TT6 4800 VDT #3

J6 7 4800 VDT #4

J7 TT10 4800 VDT #5

48 ™ 4800 VDT #6
D211-DP J1 TT12 4800 VDT #7

J2 TT13 4800 VDT #8

J3 n-14 1200 Printer # 2

Ja TT15 1200 Printer # 3

J5 TT16 1200 Printer # 4

J6 TT17 1200 Printer # 5

J7 TT20 300 Admin Port (Modem)

J8 TT21 9600 Spare/N LOAD

Notes:
1. This jack is located on the System Unit (SU).
2. DL11-AP previously designated DL11 -E.

3. Not used for RLS 3.7X and later.

(. 01141)

PDP=-11/44 Logical Unit Configuration RLS 4.0 and earlier
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PDP-11/44
TTO M. F BC22E—XX M
SuU val » SD| for LSL
\Ng
()
DZ11—DP | J1 0 172 M e F BC22E XX M SDI for HSL
32 113 My F BC22D-XX _F o Printer #1
BC22D—XX F
J3 AL VA » VDT #1
- F BC22D—XX F
J4 175 M a3 = VDT #2
5 176 Mo F BC22D—XX F e vDT#3
m TT7 M ¢ F BC22D—XX F o \oT 24
D- F
1 TT10 M 5¢ F BC22D—XX - VDT #5
8 TT11 My F BC22D—XX F o VDT #6
DZ11-DP | J1 O TT12 My F BC22D-XX __ F o vpT#7
= TT13 M e F BC22D—XX F o VDT #8
13 ~ TT14 Mo F BC22D—XX F o printer #2
J4 1715 M o F BC22D_XX F o Printer # 3
J5 1716 M x F BC22D-XX F o Printer # 4
" TT17 M 5¢ F BC22E—XX Mo brinter 5
17 1720 My F BC22E—XX M_ Admin./Maint.
TT21 M N (Modem)
J8 ' 3¢ Spare/NLOAD
L BCO5-W Cable Assemblies (Equipped with Card)
Notes:

1. Replace BC22D—X null-modem cables with BC22E—XX cables when modems are required.
BC22D~-XX and BC22E—XX cables are ordered from DEC in lengths as required.

2. NE—A25MQ-type standard EIA-RS232C interface cables may be used in place of

BC22E—XX cables. These cables may be ordered from Northern Telecom in lengths as
required.

3. M = male connector; F = female connector.

Fig. 3-6
PDP=-11/44 Cabling Configuration RLS 4.0 and earlier
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f PDP-11/44 RLS 4.5& Later
MUX Logical Unit Speed
Card Jack Designation (Baud) Function
su Note U TTO 300 Low-Speed Link {LSL)}

DZ11-DP N ™m 9600 High-Speed Link (HSL)
J2 TT2 300 Admin Port/NLOAD
J3 TT3 1200 Printer # 1
Ja TT4 1 20014800 Printer # 2/VDT
J5 TT5 1200/4800 Printer #3/VDT
J6 TT6 120014800 Printer # 4/VDT
J7 TT7 120014800 Printer # 5/VDT
J8 TT10 4800 Spare/VDT

DZ11-DP J1 TT11 4800 Spare/VDT
J2 TT12 4800 Spare/VDT
J3 TT13 4800 Spare/VDT
Ja TT14 4800 Spare/VDT
J5 TT15 4800 Spare/VDT
Jo TT16 4800 Spare/VDT
a7 TT17 4800 Spare/VDT
J8 TT20 4800 Spare/VDT

DZ11-DP J1 TT21 4800 Spare/VDT
J2 TT22 4800 Spare/VDT
J3 TT23 4800 Spare/VDT
J4 TT24 4800 Spare
J5 TT25 4800 Spare
J6 TT26 4800 Spare
J7 TT27 4800 Spare
J8 TT30 Spare

Notes:

1. This jack is located on the System Unit (SU).

2. Printers are assigned on a one per customer basis starting at TT3.

VDTs are assigned starting at the first free port after the last

assigned printer.

3. With more than one printer defined, the VDTs will have to move
down the appropriate amount.
e.g. With 5 printers, TT10 = vDT #1, TT27 = vDT #16.

(Ill. 06377)

Fig. 3-7

PDP=-11/44 Logical Unit Configuration RLS 4.5 and later
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PDP-11-44
RLS 4.5 & Later
T M, F BC22E-XX M
— 3¢ "~ sDI for LSL
9 -
% »
~ T M., F BC2E-XX M
- 3 " SDI for HSL
0Z11—DP - M., F_ BC22D-XX 5 )
" 3 ~ Admin/NLOAD
T3 M, F  BC22D-XX F /
— 3¢ *  Printer
- — M, F BC2D-XX F
— 3 »  Printer/VDT
— M F  BC22D-XX F ,
= ,\( » Printer/VDT
= 76 M o F_BC22D-XX P PrintervoT
~ ™7 M x F BC22D—-XX F-: Printer/VDT
2 10 My F__BC22D-XX P Spare/VDT
\J
1 — M. FBC220-XX P Spare/VDT
4 TT12 M 5¢ F BC22D—-XX F: SparelVDT
_ - F
= TT13 M V) F  BC22D-XX SparelVDT
TT14 M., F BC22D-XX E,
— 3 ®  SparelvDT
D-X F
- TT16 M NV, F :C2§D X Spare/VDT
C22D-XX F
= TT16 M h' F o Spare/VDT
~ TT17 M s F BC22D—-XX F.» Spare/VDT
M F BC22D-XX F
= I TT20 v > Spare/VDT
0 l-r21 M ve P BC2ID-XX. B sparevoT
DZ11—DP J1
TT22 BC22D-XX F
4 M 3¢ F > Spare/VDT
2 - TT23 M o F BC22D-XX Fo  sparevoT
TT24 M., F__ BC22D-XX F
— ¢ »  Spare
I--25 BC22D—XX
. M ;/ E c2 F-b Spare
T.26 BC22D-XX F
) M ,\( »  Spare
- TT27 M . F BC22D—-XX F Spare
~ | TT30 M h Ve
U

BCO5— W Cable Assemblies

Notes: 1. Replace BC22D-X null-modem cables with BC22—XX cables when modems are required.
BC22D—XX and BC22E—XX cables are ordered from DEC in lengths as required.

2. NE-A25MQ-type standard EIA-RS232C interface cables may be used in place of
BC22E—-XX cables. These cables may be ordered from Northern Telecom in lengths as
required.

3. With more than one printer defined, the VDTs will have to move down the appropriate
amount. e.g. With 5 printers, TT10 =VvDT #1, TT27 = vDT #16.

4. M = male connector; F = female connector.
(1. 6378)

Fig. 3-8
PDP=-11/44 Cabling Configuration RLS 4.5 and later
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Table 3-C
PDP-11 SUPPORT DOCUMENTATION SUMMARY

TITLE ORDERING
NUMBER
PDP-11/23+ System Manuad Note 1
PDP-11/44 System Manua Note 1
LA-210 User Guide Note 1
LA-120 User Guide Note 1
LA-100 User Guide Note 1
VT-100 User Guide Note 1
VT-220 User Guide Note 1

Note 1: This documentation is supplied with the associated equipment.
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PERIPHERAL
EQUIPMENT

APPENDIX 1 TO 553-2671-151

3.04 The following peripheral equipment devices can be ordered for use
with the ACD-ADS festure:

i ACD supervisor Video Diplay (VDT) terminas (connect to the
PDP-11 processor)

¢ ACD Management Reports printers (connect to the PDP-11
Pprocessor)

i ACD Load Management terminals (connect to the Meridian SL~1)

1 modems or other data equipment

| connecting cables.

3.05 Supervisor VDT. ACD-ADS can support a maximum of:

1 8 Video Diplay terminals.

| 16 Video Display terminals (11/44 RLS 4.5 and later). The terminal 1
recommended for this application is the VT-220 (see Pat 2 Table

2—C2; The VT100 (Table 3-D) can be used. The termind must be
configured to operate at 4800 baud in full-duplex mode. o

Page 3-15
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Table 3-D
VT100 TYPE VIDEO DISPLAY TERMINALS

Characteristics:

i Baud rate; 50 to 19,200 bs

i Format: 24 lines x 80 characters

1 Characters: 7 X 9 dot matrix with descenders

S IS
graphics set

¢ Double width/double height characters

1 Standard numeric and function keypads

i Bidirectiond vertica scrolling

® Sdectable smooth or jump scrolling

® Split-screen capability

e Format: 14 linesx 132 characters, selectable

Ordering Information

VT100-AA(AB) Video digplay termind and

U.S. power cord and plug.

Video termind with
advanced video, word
processing keyboard, and
U.S. power cord and plug.

VT100-WA(WB)

Note: Cables are not provided and must be ordered

Normal or reverse screen image
Adjustable tabs

Full-duplex operation

Keyboard selectable features
Non-volatile set-up memory

Cursor control  keys

ANSI/VT52 command modes

20 character answerback message
Selectable XON/XOFF buffer control
Sdf -test diagnostics

VT100-VC(WD) VT100-W with
French-Canadian
keyboard.

VT100-WE(WF) VT100-V with French

keyboard.

separately. The recommended cables include

BC22B-xx for connection to a modem, and BC22D-xx, BC22E-xx, and BC22F-xx for loca

connection to a host.
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Table 3-E

APPENDIX 1 TO 553-2671-151

3.06 Reports Printer. ACD-ADS supports a maximum of 1 hard-copy

printer per ACD-ADS defined customer (see Table 3-E). These printers+
are not included in the system package and must be ordered separately.

REPORTS PRINTERS AVAILABLE

MODEL KEYBOARD PRINT PAPER SPECIAL
& QUALITY SPEED FEED FEATURES

LA100- (CA)Keyboard 240 cps dot Friction, tractor Pug-inf onts
send/ receive or metrix sheet optiona PC-compatible
(ZA)receive only

LA120~- (DA)Keyboard 180 cps dot Tractor only For high duty cyde
send/ receive or matrix environment

(RA)receive only

3.07 Load Management Terminal. Each ACD-ADS customer can be
equipped with one Load Management terminal (connected to the
Meridian SL-1). The LA210 described in Part 2, Table 2-C is preferred+
but, either the LA100 or LA120 can be used (see Table 3-E).«
Alternatively, any 20 mA, RS232~D and ASCII-compatible device with
keyboard may be used.

3.08 The Load Management function can, if desred, be peformed
from a VDT that is equipped as a senior supervisor postion. This
requires that a suitable customer-provided switching device be equipped
to enable the senior supervisor to select between the ACD status display
function of the auxiliary processor and the Load Management function
of the Meridian SL-1. (Alternatively, the Meridian SL-1 Landar Datae
Sarvice festure can be used to provide this smitqhinga{undipn.) A
cabling arrangement to support this option is shown in 2, Fig. 2-3.«
Use of this option means that a hard-copy record of Load Management
transactions is not maintained, and ACD Satus displays are not available
while in the Load Management mode.

3.09 Smilarly, the Management Reports printer can be used to perform
a Load Management function as well as being used to print reports.

This option aso requires that a suitable customer-provided switching
device be equipped to dternate the functions. Use of this option means
that some management reports may be lost while the printer is switched

to Load Management mode. The lost reports would have to be requested
a snécond time when the printer is restored to the Management Reports
mode.

3.10 If on-gte cabling between VDTs and the PDP-11 processor
exceeds 50 ft (15 m), the use of Limited Distant Data Sets (LDDS) is
recommended. If the VDTs are located in separate buildings from the
PDP-11, an gppropriate asynchronous modem and telephone facilities
must be used. Modems are dso required if the auxiliary processor’'s
|mam_tenanoe and adminigtration port is to be accessed from a remote
ocation.
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DEC ACCESS TO
PROCESSOR

CABLING
CONFIGURATION

Page 3-18

3.11 Digitd Equipment Corporation personnel periodicaly require TTY
access t0 the auxiliary processor for preventive maintenance purposes.
The Meidian SL-1 mantenance TTY may be u (if a
customer-provided switching device) configured and cabled as shown in
Part 2, Fig. 2-4, isingalled. -

3.12 Fig. 3-2 or 3-4 (PDP-11/23+), and Fig. 3-6 or 3-71 (PDP-11/44) &
show typica cabling configurations for the auxiliary processor and
related peripheral equipment. Follow DEC recommendations for cable
lengths, modem requirements, etc. Ensure that at the time of processor
ingalation, DEC personnd clearly desgnate the processor logica unit
number (TTO-TT21) on &l cables Ensure that DEC personnd clearly
identify Io%od unit numbers on the didribution pand of the DZ11-DP
cards for the PDP-11/44.
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SECTION 553-2671-300

1. GENERAL

1.01 This section describes the operation of the

Automatic Call Distribution (ACD) feature as
applied to SL-1 system. These operations should be
performed as tests after the implementation of the
ACD feature. Satisfactory completion of the tests in
this section confirms that the ACD feature is installed
and operating properly.

102 This section describes tests only for the ACD

‘Basic Features'. For tests of other features,
consult the appropriate sections in the 553-2671-302
series (see Index, 553-2YY 1-000).

103 The tests. described in this section apply only

to SL-1 type telephone sets. NE-500 or
NE-2500 type stations may not b. used for ACD
agent or ACD supervisor sets. The conducting of
tests in this section may require two people for
efficient completion.

J. TESTING REQUIREMENTS

201 The following requirements must be met
before attempting the test in this section:

@ Agent terminal indallation  must be

completed as described in station installation
practices (553-2001-211).

Page 2

Data modifications and additions for the
ACD feature must be inputted by using
service change programs in 553-2001-220
and 553-2001-221.

SL- 1 telephone set tests in 553-2001-305
should be completed before testing the ACD
feature.

If certain incoming call types (routes) are to
receive priority treatment in the call queue,
cals to the ACD-DN can be modified by the
priority assignments. This should be taken
into account during testing.

The SL-1 must be set up in such a way that at
least three or four simultaneous incoming
calls to the ACD-DN can be readily made by
the testing personnel. This may be
accomplished by the temporary assignment
of tie lines from the CO or another PBX, or
by other methods deemed suitable for that
particular instalation.

Some tests require large numbers of calls to
be placed in the ACD-DN queue unless the
office data is modified. To make these tests
more manageable, it is recommended that
service changeable thresholds be set to very
low values. The thresholds can be reset after
testing. See 553-2001-220 and 553-2001-221
for service change information.



3. AGENT FEATURES,

CHART 3

SECTION 553-2671-300

NOT READY KEY

STEP

PROCEDURE

VERIFICATION

Press the NOT READY k%/ on dl agent
terminals associated with ACD-D

Originate a cal to the ACD-DN.

Pressthe NOT READY Kkey (i.e., deactivate
the feature) a one agent terminal.

Note: Tone rlngln% is replaced by a
3-second burst of buzz tone, if agent
}]ern(}lnriis are usng headsst or plug-in
andse

Press the NOT READY key (deactivating
the feature) a another ACD termindl.

Operate NOT READY key released in
Step 3.

Ansver the cdl which is presented a the
ACD termind.

Disconnect the call by pressng the NOT
READY key a ACD termind.

Release NOT READY key a dl terminds
and idle dl ACD terminds.

The lamp associated with the NOT READY
key is lit seadily a dl agent terminds.

Ring-back tone is heard by calling party. Call
IS not presented to any agent termin

The lamp associated with the NOT READY
key is extinguished. Tone ringing is heard at
the agent termind. The lamp associated with
the IN-CALLS key flashes a 60 ipm.

The lamp associated with the NOT READY
key is extinguished.

Tone rin n% ceases. The lamp associated

with the IN-CALLS key goes out. The lamp

associated with the NOT READY key is lit

steadily. Tone ringing is heard at agerit idled

in SteE 4. The lamp associated with the IN-

St 48 key flashes at agent terminal
(Step

Rln% A? ceasss. The | associated  with the
S key is lit steadily. Voice
connection between caler and ACD posttion.

Voice connection is broken. The lamp
asociated with the IN-CALLS key is
extlngwshed NOT READY key is lit

steadily.

The lamp associated with adl NOT READY
keys are extinguished. All agent termind
lanps go out. All agent temind keys
deactivated.

Page 3



SECTION 553-267 1-300

CHART 3-2

DIGIT DISPLAY VERIFICATION

STEP

PROCEDURE

VERIFICATION

Originate a cal to the ACD-DN.
Note: |f agent terminals are equipped for
headset or plug-in handset operation, tone

ringing is replaced by a 3-second burst of
buzz tone.

Agent answers the call.

Both parties disconnect.

Repeat Steps 1 through 3 until a call has been
presented to each ACD terminal.

The lamp associated with the IN-CALLS key
flashes. Tone ringing is heard at one agent
termina. Digit display indicates:.

(1) Calls within PBX-ACD; DN of the
caling party.

(2) Incoming calls to PBX-ACD;

® trunk access code number (trunk route
member number of the incoming cal
allowing the agent to give proper answer
treatment)

# trunk member number identifying a
specific trunk within the group of trunks
(may be used for identifying faulty trunks).

The lamp associated with the IN-CALLS is
lit steadily. Ringing tone is removed. 2-way
voice connection.  Display remains lit,
indicating trunk access code number and
trunk member number or PBX-DN of the
caling party.

The lamp associated with the IN-CALLS key
goes out. Display is removed.

See Steps 1 through 3.
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CHART 3-3

SECTION 553-2671-300

MAKE BUSY KEY

STEP

PROCEDURE

VERIFICATION

Operate MAKE BUSY key at all agent
terminals (except one).

Originate a cal to the ACD-DN.

Operate MAKE BUSY key a the agent
terminal presented with the call from Step 2.

Abandon cal originated in Step 2. (Calling
party hangs up).

Night Service on ACD-DN.

Ensure that al terminals assigned to the
ACD-DN have a MAKE BUSY key
assigned and that it is activated.

Originate a call to the ACD-DN. Either one
or both of the following can occur, depending
on equipped features:

Abandon the call.
Deactivate dl MAKE BUSY keys.

MAKE BUSY lamp is lit deadily a agent
terminals with MAKE BUSY key activated.

The lamp associated with the IN-CALLS key
flashes. Tone ringing is heard at the agent
termina  without MAKE BUSY lamp lit. If
agent terminals are equipped with headsets or
plug-in handsets tone ringing is replaced by a
3-second burst of buzz tone.

Note: Cal is not presented to any agent
termina with MAKE BUSY key activated.

The lamp associated with the MAKE BUSY
key is lit steadily. Tone ringing ceases. IN-
CALLS lamp goes out. Cal will be directed
to night service. (See Step 6).

The lamp associated with each MAKE
BUSY key is lit steadily.

o If night recorded announcement RAN
equipped, the calling party hears recorded
announcement.

I If call forward for Night Service equipped,
the cal is forwarded to a night number
assigned for ACD.

The lamp associated with the MAKE BUSY
key at each terminal goes out.

Note:  Night Service treatment may be
optionally specified, see 553-2001-221,
Overlay Program 23.
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SECTION 553-2671-300

CHART 3-4

AGENT DN KEY

Ensure that at |east three agent terminas for the ACD-DN concerned are ‘available’ (i.e., MAKE BUSY and

NOT READY lamps dark with no other festures activated).

STEP

PROCEDURE

VERIFICATION

Originate a cal to the ACD-DN. (Do not
answer cdl at the agent termind.)

Press the agent DN key at the first agent
termind.

At the first agent termind, dia the agent DN
associated with the second agent termindl.

At the second
individua agent D
lamp.

ent terminal depress the
key next to flashing DN

Disconnect al cals in progress. (Release DN
key at the first and second agent terminals
and abandon cdll originated in Step 1).

Cdll is presented to the first agent where the

lamp associated with the IN-CALLS key

flashes. Ringing or buzz tone is heard at the

firg agent termind.

At the firg agent termind:

@ IN-CALLS lamp is extinguished.

| DN lamp is steadily lit.

| Did toneis heard. The cdl originated in
Step 1 is presented to the second agent
termind a which:

(1) IN-CALLS lamp flashes,

(2 Ringing or buzz tone is heard from
Speaker.

Lamp associated with DN of the second
agent flashes. Ringing or buzz tone is heard
a the second agent termind.

At the second agent termind:

| IN-CALLS lamp extinguished.

I Ringing tone ceases ACD cdll of Step 1
now presented to a third agent termindl.

At third agent termind:
| IN-CALLS lamp flashes.

| ringing or buzz tone heard.

%lll agent lamps go out. All agent terminds
idle.
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4. SUPERVISOR FEATURES

CHART 4-

SECTION 553-2671-300

AGENT LAMP

Operation of the AGENT key has no effect on its associated lamp. All AGENT lamps are active simultaneously
and are updated whenever an agent’s status changes.

STEP

PROCEDURE

VERIFICATION

Make a call to the ACD-DN for the agent set
concerned.

At ringing agent set, either go off-hook or
depresg IH-aLLS key. 9

At agent set, depress NOT READY key.

At agent set, depress NOT READY or IN-
ACéI[_) [?Nkey. Do not make any cdls to the

At agent set, depress agent DN key.

Put agent ition in unmmaned date
Eoinga%n-hogl)?Sl and depressng MAKE BUSYby

ey.

Ringing is heard a agent termind.

Ringing is slenced. At the ACD supervisor
set under test, the AGENT lamp associated
with the answering agent is geadily it
(indicating “busy on ACD cdl”).

At agent set, IN-CALLS lamp goes dark,
NOT READY Kkey is lit. At supervisor s,
AGENT lamp is Hill geadily lit (indicating
“busy on ACD cdl”).

At agent set, NOT READY lamp is
extinguished. At supervisor set, AGENT
lamp flashes a 60 ipm (indicating “waiting
for ACD cdl”).

At ACD s4, dia tone heard. At supervisor
set, AGENT lamp winks (indiceting “busy
on non-ACD cal”).

At agent set, MAKE BUSY lamp is lit. At
supervisor set, AGENT lamp is dark
(indicating “agent set not manned”).
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SECTION 553-2671-300

CHART 4-2

DISPLAY AGENTS KEY

This key does not require an associated lamp.

STEP PROCEDURE

VERIFICATION

! Make various sets in the ACD queue busy on
ACD calls, waiting for ACD cdls, busy non-
ACD cdls, and ungaffed (see Chart 4-I).

2 Depress DISPLAY AGENTS key on
supervisor - Set.

Digit display shows count of the number of
agents reporting to this supervisor in each of
4 reported states at the moment of operation
of the DISPLAY AGENTSkey. The display
is of the form:

AA-BB-CC-DD

Where:

AA = number of agents busy on ACD cdls
(including pogt-call 'work time and
including supervisor).

BB = number of agents waiting for ACD
cdls (i.e, off-hook or IN-CALLS
key depressed).

CC = number of agents b on non-
ACD calls. = ed

DD = number of unstaffed agent terminals.

The sum of these numbers is equd to the
number of AGENT keys assigned to this
s;dpferwsor s, as well as the supervisor st
Itself.
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CHART 4-3

SECTION 553-267 1-300

DISPLAY QUEUE KEY/LAMP

Operating the DISPLAY

congtantly updated by the system.

X key activates only the digit display. It has no effect on the associated lamp, which is

STEP

PROCEDURE

VERIFICATION

Add cdls to the queue, one a a time, while
periodicdly obsarving the lamp and
depressing the DISPLAY Qx key and
observing the digit display.

Observe the DISPLAY Qx lamp associated
with the queue under test.

Depress DISPLAY Qx key associated with
queue under test.

The lamp can assume any one of the
following Sates

unlit — no cdls in the queue are waiting for
agents.

lit — one or more cals are waiting for agents.

Digit display (QSU3 or QSU7 sets only)
shows the status of the queue. The display
takes the form:

AAA-BBB-CCC

Where: N
AAA isthenumber of calswaiting for afree
agent termind.

BBB is the number of agents assgned to
this queue and, manned (regardiess
of) which supervisor they are assigned
to).

ccc isthe length of time (in seconds) the
oldest cdl in the queue has been
waiting for service.

The digit display is updated each time the
DISPLAY Qx key is depressed.
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SECTION 553-2671-300

5. SYSTEM FEATURES

CHART 5-1
AGENT QUEUE VERIFICATION
STEP PROCEDURE VERIFICATION
! Ensure that each agent temind (ACD  No keys or lamps on the agent termind are
position) assigned to the ACD-DN isidle. activated.
2 Originate a cal via an incoming trunk tothe ~ Ringing or buzz tone is heard a one ACD
ACD-DN. termina. IN-CALLS lamp flashes at 60 ipm,
_ _ a that agent terminal.
Note: If agent terminds are eqwgped
with headsets or plug-in handsets a buzz
tone of 3 seconds replaces tone ringing at
agent terminals.
3 Answer the cdl at the cdled agent termind The lamp associated with the IN-CALLS key
by depressing the IN-CALLS key. islit seedily. Ringi ngé(\)Nne is removed. Voice
connection 1S set up een the calling party
and the ACD agent.
4 Cdling party and agent disconnect. The lamp associated with the IN-CALLS key

Repeat Steps 2 through 4 until call has been
presented to each agent terminal assigned to
the ACD-DN.

Ori%inate acdl via an incoming trunk to the
ACD-DN.

Repeat Steps 3 and 4.

goes out. Voice connection is broken.

See Steps 2 through 4.

Cdl is presented to the fir%dpos_tion cdl in
Step 2. The lamp associated with the IN-
CALLS key flashes. Tone ringing or buzz is
heard at the agent terminal.
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CHART 5-2

SECTION 553-2671-300

CALL QUEUE VERIFICATION

STEP PROCEDURE VERIFICATION
! Make dl agent terminds assigned to the  The lamp associated with the NOT READY
ACD-DN busy for ACD cdls by: key is lit steadily.
e opeding NOT READY key at each
termina equipped, or
o completing calls to ACD-DN until each  The lamp associated with IN-CALLS key is
termind is engaged, or lit steadily. (See Chart 5-1 Steps 2 and 3{.
e engeging each agent terminal by  The lamp associated with DN key is lit
completing cdls to or originating cdls steadily.
from’ each agent DN.
2 Originate another cdl to the ACD-DN. Ringback tone is heard by the cdling party.
3 Originate another cdl to the ACD-DN. Ringback tone is heard by the calling party.

Note: If equipped with recorded
announcement (RAN), cals originated in
Step 3 may recelve announcement.

Make one agent available to receive ACD
calls (see Step 1).

Note: If agent terminds are equipped
with headsets, tone ringing is replaced by a
3-second burst of buzz tone.
Answer the call rinﬂiln a the agent termind
by depressing the IN-CALLS key.

Disconnect from the call answered in Step 5
by depressing the RLS key. Do not answer
the next cdl a this time.

Chart Continued

Lamp lit in Step 1 is extinguished.

Tone ringing is heard a the agent termindl.
The Iamg associated with IN-CALLS key
flashes (60 ipm).

The lamp associated with IN-CALLS lamp is
lit seedily. Tone ringicrg ceasss. Voice
connection between the cdler (Step 2) and
the agent.

The lamp associsted with the IN-CALLS key
is extinguished then flashes again. Tone
ringing is heard at the agent termindl.
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SECTION 553-2671-300

CHART 5-2 Continued
CALL QUEUE VERIFICATION

STEP PROCEDURE VERIFICATION
1 Originate a cdl to the ACD-DN. Ringback tone is heard by the cdler.
8 At the agent termind with the flashing lamp The lamp associated with the IN-CALLS key
associated with the IN-CALLS key operate: goes out, and in addition; the lamp associated
with the NOT READY key is lit steedily.
I NOT READY key, or
I MAKE BUSY, or The lamp associated with the MAKE BUSY
key is lit seedily.
o DN key The lamp associated with the DN key is lit
Steadily.
9 At another agent termind alow an ACD cal Lamp lit in Step 1 is extinguished. The lamp
to be presented. (See Step 1). associated with the IN-CALLS key flashes.
Rlngqug or buzz tone is heard a the agent
termindl.
10 Answer the new call & agent termindl. The lamp associated with the IN-CALLS key

11

Disconnect adl calls and make dl agentsidle.
(See Steps 1 and 3).

is lit steadily. Ringicréq tone ceases. Voice
connection between originated in Step 3
and agent termind.

No keys or lamps are activated at any agent
termindl.
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SECTION 553-2671-300

CHART 5-3
RECORDED ANNOUNCEMENT VERIFICATION

Before starting this test. take note of the first and second RAN times in effect for the ACD-DN under test. See
553-2001-221, overlay 23. Put al the agent terminal on the ACD-DN into the ‘not ready’ state. Make sure that
at least one agent terminal is not in the ‘make busy’ state.

STEP PROCEDURE VERIFICATION
! Make a cal to the ACD-DN. Caller hears ringback. After the first RAN
gTﬁ has dapsed, the cdler hears the firg

After the second RAN time has €lapsed, the
caler hears the second RAN. The second
RAN is repeated a each ‘second RAN time

interval.
2 Press the NOT READY key on one agent The cdll is presented on the IN-CALLS key
termindl. of the termind. The indications of this (buzz
tone, tone rmgm(l;, eic.,) may vary, depending
on whether ‘call forcing’ is in effect or not.
3 Answer the cal a the agent termind (go off- 2-way  conversation.
hook and press the IN-CALLS key).
4 Without terminating thecall in Step3makea  Cdler hears ringback, then first RAN, then
second call to the ACD-DN. second RAN asin Step 1.
5 Release both calls. Both agent terminds are idle.

Note: RAN delayswill be greater than the thresholds assigned in overlay 23 (FRT, SRT) if the ‘delayed
gart’ option isin effect (overlay 16).
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SECTION 553-2671-300

CHART 5-4
PRIORITY TRUNKS TEST

STEP PROCEDURE VERIFICATION
! Make dl agent terminds assigned to the  Thelamp associated with NOT READY key
ACD-DN busy to ACD cdls by: is lit Seedily.
I operating NOT READY key a each
termind. %Ensure that a lesst one agent
temind has the MAKE BUSY
deactivated.)
e completing nonpriority cals to ACD-DN The lamp associated with IN-CALLS key is
until each terminal is engaged or, lit steadily. (See Chart 2-1 Steps 2 and 3).
| engaging each agent by completing cals to The lamp associated with DN key is lit
ea:?wagaggem ind?\%idudyDN.p ) Steadily.
2 Originate a nonpriority cal to the ACD-DN. Ringback tone is heard by the cdling party.
3 Originate a priority cal to the ACD-DN. Ringback tone is heard by the cdling party.
Note: |If ipped  with  record
announcement (RAN), cdls originated in
Steps 2 and 3 may receive announcement.
4 Make one agent available to receive ACD Lamp lit in Step 1 is extinguished.

cals (see Step 1).
Note: If agent terminds are equi
with headgs or plug-in handsedgs Ft)gﬁg
ringing is replaced by a 3-second burst of
buzz tone.

Answer the cal ringing a the agent terminal.

Release the (priority) cal.

Answer the call.

Make dl agent postionsidle.

Tone ringing is heard at the agent termind.
The lamp associated with IN-CALLS lamp
flashes (60 ipm).

The lamp associated with IN-CALLS key is
lit steadily. Tone rlnqu]ng ceases. Voice
connection between the priority cdler
(Step 3) and the agent.

The nonpriority cal is now presented to the

same agent termind. Tone i R?m%\ls heard at

hhe agent termind, and the IN-CALLS lamp
ashes.

2-way conversation;, and the IN-CALLS
lamp is geadily lit.
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PRACTICE  553-2671-301

1. GENERAL

1.01 This practice outlines procedures to test the operation of the
Autometic Cdl Didribution (ACD) Advanced Festures as they pertain
to ACD agent and ACD supervisor positions. (Read 553-2671-101 for a
detailed description of the ACD Advanced Features.)

Note: Information presented in this practice assumes that the
operation of the ACD Basic Features (553-2671-300) has been

successfully  completed.
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2. ACD AGENT FEATURES

PRACTICE  553-2671-301

CALL SUPERVISOR Key

EMERGENCY Key

CALLS WAITING Lamp

201 The ACD Advanced Features package provides additiona
key/lamp functions to the SL-1 teIePhone st equipped a an ACD
agent’s position The added key/lamp functions are:

e CALL SUPERVISOR key
e EMERGENCY key
¢ CALLS WAITING lamps.

2.02 The CALL SUPERVISOR key enables an ACD agent to call the
upervisor (to which the agent Is assigfned) ‘through a single key
operation él.e., without dialing). Chart 2-1 outlines the procedures to
operate and test the functions of the CALL SUPERVISOR key.

2.03 The EMERGENCY key enables an ACD agent, upon being
presented with an emergency c¢all, to cal the asSgned supervisor
through a single key operation (Chart 2-2). In addition, when the
EMERGENCY key is operated by an ACD agent:

® a message is printed a the mantenance te riter (TTY) which
provides deta Ig of the emergency cdl connegtl)(/)%ew ()

¢ an optional customer-provided recording device can be connected
automaticaly to the emergency cdl.

204 The CALLS WAITING lamp provides a visud indication of the

number of ACD cdls that are in the ACD queue and not yet answered.

(The key associated with the CALLS WAITING lamp performs no

gtl;;ction. The CALLS WAITING lamp can assume any of the following
es.

® Dark. There are no ACD cdls awaiting answer.

I Steadily Lit. There are ACD cdls awaiting answer. However, the
queue can ill accept calls overflowed from another ACD-Directory
Number (ACD-DN).

e Slow Flash (30 ipm). There are ACD calls ewa'ting answer. The
gueue cannot receive cals overflowed from another ACD-DN.

| _Fast Flash (120 ipm). There are ACD calls awaiting answer. Some
incoming calls to this ACD-DN are being overflowed to another
ACD-DN (where this option is equipped).

Page 2-1
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PRACTICE

Chart 2-1

553-2671-301

USING THE CALL SUPERVISOR KEY

STEP ACTION

VERIFICATION

la

If there is no cdl currently active on the
IN-CALLS key, lift the handset and/or
g in the headset and press the CALL
UPERVISOR key.

If there is a cadl on the IN-CALLS key,
press the CALL SUPERVISOR key.

The supervisor answers the cal (Chart
3-3).

i When the conversation is complete the
agent can either ?O on-hook or press
the CALL SUPERVISOR key again.

1 To add the calling party to the
agent/supervisor  conversation, the
agent presses the CALL SUPERVISOR
key again.

¢ To trander the cdling paty to the
supervisor ,the agent presses the Release
(RLS)key.

The lamp associagted with the CALL
SUPERVISOR key becomes steadily lit.
Ringback tone is heard if the supervisor is
idle; busy tone if the supervisor is busy.

‘The cdlin%pa“ty is put on hold (i.e,

IN-CALLS lamp flashes). The Iamp
associated with the CALL SUPERVISOR
key becomes steadily lit. Ringback or busy
tone is heard.

Two-way conversation between the ACD
agent and supervisor.

1 The lam
SUPERVI

i The cdling party is bridged into the
conversation: the CALL SUPERVISOR
lamp goes dark: the IN-CALLS lamp
becomes steedily lit.

i The agent is removed from the
gorr(verwtlon: the IN-CALLS lamp goes
ark.

Sg associated Wlth the CALL
R key goes dark.

Note: If the supervisor initiates a cdl to the
the call is presented (flashing lamp) and answer:

t (CALL AGENT key = Chart 3-2),
viathe CALL SUPERVISOR key.
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Chart 2-2

USING THE EMERGENCY KEY

PRACTICE  553-2671-301

STEP

ACTION

VERIFICATION

A cdl established on the IN-CALLS key
is deemed an emergency cal.

Press the EMERGENCY key.

The asdgned supervisor or recordin
device is gridged irﬁg\t/he conversation. Y

The IN-CALLS lamp is steadily lit;
two-way conversaion with the caling
aty. If the st is equipped with digit
display, the trunk route and member
number of the incoming cal are displayed.

Ringback tone is heard over the two-way
conversation. The EMERGENCY lamp:

1 remans dark if nether the assgned
supervisor  nor recording device is
avaladle

1 flashes (60 ipm) if ether the assgned
supervisor - or  recording device is
available.

l'I_'the EMERGENCY lamp becomes steadily
it.

Note: Cancedlation of the EMERGENCY feature can only be accomplished by releasing

the ACD call.
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PRACTICE  553-2671-301

3. ACD SUPERVISOR FEATURES

OBSERVE AGENT Key

CALL AGENT Key

ANSWER AGENT Key

ANSWER EMERGENCY
Key

DISPLAY QUEUE Lamp

INTERFLOW Key

301 The ACD Advanced Features package provides additional
key/lamp functions to the SL-1 telephone set equipped a an ACD
supervisor’s position. The added key/lamp functions are:

® OBSERVE AGENT key

¢ CALL AGENT key

i ANSWER AGENT key

i ANSWER EMERGENCY key

i DISPLAY QUEUE lamp

i INTERFLOW key

. EXTENDED AGENT OBSERVE.

3.02 This key, used in conjunction with a selected AGENT key, enables
the supervisor to monitor the conversation between the selected a%]ent
and a caled/cdling party. Chart 31 outlines the procedures to use this

key.

3.03 The CALL AGENT key, used in conjunction with a selected
AGENT key, enables the supervisor to establish a two-way conversation
with the selected agent (see Chart 3-2).

3.04 Cdls from an ACD agent are presented on this key. Procedures
for its use are detailed in Chart 3-3.

3.05 If an ACD agent presses the EMERGENCY key while established
on a cdl, this key/lamp notifies the supervisor of the emergency cdl
status and enablesthe supervisor to enter the call (see Chart 3-4).

3.06 The ACD Advanced Features package enhances the visud
indications provided by the lamp associated with the DISPLAY QUEUE
key. This lamp can assume one of the following Sates:

® Dark. There are no cals waiting for an agent to become available.

¢ Steadily Lit. There are calls waiting for agents, the ACD-DN can
gl receive cdls overflowed from another ACD-DN queue.

I Slow Flash (30 ipm). There are cdls waiting for agents, the
ACD-DN cannot accepted calls overflowed from another ACD-DN.

I Fast Flash {120 ipm). There are cdls waiting for agents, some Cdls
are being overflowed to another ACD-DN (where this option is

equipped).

3.07 This key enables the supervisor, when an ACD-DN queue is
overloaded, to route the excess ACD calls to another ACD-DN or
Directory Number (see Chart 3~5).
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PRACTICE

Chart 3-1

553-2671-301

USING THE OBSERVE AGENT KEY

STEP ACTION

VERIFICATION

4h

Press the NOT READY key.
Press the OBSERVE AGENT key.

Press an AGENT key for which the
asociated lamp is deaedily lit (indicates
the aNgent is involved with an ACD cdl).
see Note.

To enter the conversation between the
sected ACD agent and cdling party,
press the CALL AGENT key.

To leave the observation mode, press the
OBSERVE AGENT (or NOT READY)

key.

The associated lamp lights steedily.
The associated lamp lights steedily.

The conversation between the selected
ACD agent and calling party is heard. The
digit display shows the POS-ID of the
selected agent.

The CALL AGENT lamp lights Steadily.
Three-way conversation between
supervisor, agent and calling party is
established.

Conversation between the agent and calling

can no longer be heard. The
OBSERVE AGENT (or NOT READY)
lamp goes dark.

Note: The supervisor can monitor selected agents one-at-a-time at this point by pressing

different AGENT keys.
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Chart 3-2

USING THE CALL AGENT KEY

PRACTICE  553-2671-301

STEP ACTION

VERIFICATION

Press the NOT READY key.

Press the CALL AGENT Kkey.

Press the AGENT key associated with the
agent to be caled. See Note.

To terminate the call, press the CALL
AGENT (or NOT READY) key.

The associated lamp lights steadily.
The associated lamp lights steadily.

The digit display shows the POS-ID of the
sdected agent; ringback tone is heard.
When the cdled aqent answers, two-way
conversation is established.

Conversation is terminated; the CALL
,dAGkENT (or NOT READY) lamp goes
ark.

Note: The supervisor can cdl sdected agents, one-at-atime, by pressing different

AGENT keys.

Chart 3-3

USING THE ANSWER AGENT KEY

STEP

ACTION

VERIFICATION

An ACD agent has pressed the CALL
SUPERVISOR key.

Press the ANSWER AGENT Kkey.

To terminate the call, press the ANSWER
AGENT Kkey.

Tone ringing is heard at the associated
supervisor set and the ANSWER AGENT
lamp dow flashes (30 ipm).

Tone ringing stops, the ANSWER AGENT
lamp goes dark: two-way conversation
between the caling agent and supervisor is
established.

The associated lamp goes dark.
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PRACTICE 553-2671-301

Chart 3-4

USING THE ANSWER EMERGENCY KEY

STEP ACTION

VERIFICATION

An agent has received a cdl and pressed
the ENIERGENCY key.

Press the ANSWER EMERGENCY key.
éa]FTe)ss HOLD key firg, if engaged with a

To terminate the call, press the RLS key.

Continuous tone ringing (or buzz if a
headset is being userzic)’ IS heard. The
ANSWER EMERGENCY
flashes (30 ipm).

Continuous tone ringing or buzz Sops.
ANSWER EMERGENCY lamp becomes
deadily lit; _threew%/ conversation
between supervisor (see Note 3), agent and
cdling paty is established. Digit display
shows POS-ID of involved agent.

Cdl terminated, ANSWER EMERGENCY
lamp goes dark.

lanp dow

Note 1: Once released from an emergency cdl, the su

isor cannot return to it.

However, the emergency call can be placed on hold by pressng the HOLD key.

Note 2: Once the supervisor has released from the emergency call, the agent cannot

re-initiate emergency status for the same cdl.

Note 3: A ‘Iisten-onIK’ connection to the emergency cdl can be edtablished by
an

unplugging the headset/

dset before pressng the ANSWER EMERGENCY key.
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PRACTICE 553 -2671-301

Chart 3-5
USING THE INTERFLOW KEY

STEP ACTION VERIFICATION

1 Cdl the interflow degtination to ensure it

isa”reajy and able to accept additiona
calls.

2 Press the appropriate INTERPLOW key. The associated lamp dow flashes (30 ipm).

3 To disable the interflow feature, press the The associated lamp goes dark.
INTERPLOW key again.

Note 1: Use the DISPLAY QUEUE key/lamp to determine when and for which
ACD-DN interflow should be enabled.

Note 2. With interflow enabled, cals are only forwarded to the interflow destination
when the number of cals waiting in the ACD-DN queue exceeds the overflow threshold
and no other target queue is specified or available through automatic overflow.

Extended Agent 3.08 This festure, introduced in Generic X11 Release 2, dlows an ACD

Observe supervisor to observe/call any ACD agent or observe another ACD
supervisor by diding the POS-ID assigned to the agent or supervisor.
The feature ‘enables the AGENT key/Tamps to be diminated from a
supervisor's set. Chart 3-6 details the procedures required to observe an
ACD agent; Chart 3-7 details procedures required to observe another
supervisor; Chart 3-8 details new procedures for caling an ACD agent.
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PRACTICE

Chart 3-6

553-2671-301

OBSERVING AN ACD AGENT

STEP ACTION

VERIFICATION

Press the NOT READY key.
Press the OBSERVE AGENT key.

Did the Pogtion-ID (POS-ID) of the
agent to be observed.

To enter the conversation between the
agent and caler(s), press the CALL
AGENT Kkey.

To. exit the observation mode, press the
OBSERVE AGENT key.

To resume norma ACD operation, press
the NOT READY key.

The NOT READY lamp lights steadily.

The OBSERVE AGENT lamp lights
steadily.

e The conversation between the sdected
agent and calling/called party(s) is
heard. The digit display shows the
POS-ID of the agent.

1 If the agent is aready being observed
rt])y éanother supervisor, busy tone is
eard.

e |f the dided POSID is invdid or the
ﬁet ig not an ACD s, overflow tone is
eard.

The OBSERVE AGENT lamp dow flashes

(30 ipm). A conference between
supervisor, agent, and callef(s) is
established.

The conference is ended. OBSERVE
AGENT lamp goes dark.

The NOT READY lamp goes dark. The set
can now receive ACD calls.
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Chart 3-7
OBSERVING AN ACD SUPERVISOR

PRACTICE 553-2671-301

STEP ACTION

VERIFICATION

1 Press the NOT READY key.
2 Press the OBSERVE AGENT key.

3 Did the POS-ID of the supervisor to be
observed.

4  Pressthe CALL AGENT key to enter the
conversation between the supervisor and
connected party(s).

5  Press the OBSERVE AGENT Kkey.

6  To resume normal ACD operation, press
the NOT READY key.

The NOT READY lamp lights steadily.

The OBSERVE AGENT lamp lights
seadily.

1 The c;onvers%ti%ré lbeé\;vcgelnedthe sel(e():ted
upervisor an in arty(s) is
heard. The digit display sgnow}é the
POS-ID of the supervisor.

1 If the sdlected supervisor is currently in
observation mode, busy tone is heard.

i Overflow toneis heard if the POS-ID is
invalid or if the set is not an ACD <.

1 If the st attempting to observe a
supervisor is not assgned an Allow
Observation of Supervisor class of
sarvice, overflow tone is heard.

The OBSERVE AGENT lamp dow flashes
(30 ipm). A conference between. observing
supervisor, observed  supervisor and
connected party(s) is establisned.

The conference is ended. OBSERVE
AGENT lamp goes dark.

The NOT READY lamp goes dark. The set
can now receive ACD cdls.
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PRACTICE 553-2671-301

Chart 3-6

CALLING AN ACD AGENT

STEP ACTION

VERIFICATION

Press the NOT READY Kkey.

Press the CALL AGENT key.

Did the POSIQ of the agent to be
caled.

Agent ﬁreﬁs% SUPERVISOR key to
answer the call.

To terminate the cdl, press the CALL
AGENT (or RLS) key.

The NOT READY lamp lights steedily.
The associated lamp lights steedily.

If agent is idle, the agent’s &t rings and
the SUPERVISOR lamp flashes.

If the .
supervisor via the SUPERV
toneis heard.

If the agent is conversng on a key other
than the IN-CALLS or SUPERVISOR Key,
the agent hears buzz.

The SUPERVISOR lamp at the agent’s set
lights steadlily. Conversation between agent
and supervisor is established.

Conversation is ended. CALL AGENT
lamp goes dark.

agent is conversin? with another
SOR key, busy

Page 3-8



PRACTICE 553-2671=301

4. ACD AGENT AND SUPERVISOR FEATURES

ACD Set Login/Logout

4.01 Customers equipped with Package C (Management Reports, Load
Management) and using Generic X11 Release 2 or later must logon on
an ACD st before access to ACD features is dlowed. Optiondly, the
customer may choose to operate in a Position-ID mode or an Agent-1D
mode. Charts 4-1 to 4-3 provide login and logout procedures with or
without the Agent-ID option being defined.
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Chart 4-1

553-2671-301

LOGIN OF AN ACD SET (AGENT-ID Dption not defined)

STEP

PROCEDURE

RESULT

Occupy an unmanned ACD position.
Ensure that the headset/handset is
unplugged from the s, then press the
IN-CALLS key.

Plug the headset/handset into the lower
jacks on the left-hand sde of the set
(QSU6B or QSUTC), or into the jacks on
the front of the set (QSU6C or QSUTD).

Press the IN-CALLS key of the st.

Perform the ACD set operations and tests
described in 553-2671-300.

Nothing happens.

Access to dl festures except the recevin
of cdls on the IN-CALLS key is alow
from the set.

i The IN-CALLS key Light-Emitting Diode
(LED) remains unlit.

¢ The NOT BEADY key LED lights.

® The MAKE BUSY key LED goes out if it
was previoudy lit.

1 The ACD-DN and supervisor position to
which the agent postion is assgned are
tsrllwo\g in the digit display (if equipped) of

e st

i The pogtion is now logged in and access
to dl pA?%D features is%%wed.
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LOGIN OF AN ACD SET (AGENT-ID Option is defined)

PRACTICE  553-2671-301

STEP

PROCEDURE

RESULT

Perform Steps 1 and 2 of Chart 4-I.
Press the IN-CALLS key of the set.

Key in the assgned 4-digit (0001-9999)
Agent-ID code on the dial pad of the set
noting one of the following:

i The Agent-ID code is within range
and no one ese is dready logged In
with that code.

1 The Agent-ID code is out of range or
the normal digit timeout elapsed
before dl four digits have been keyed
in.

1 Someone dse is currently logged in
with your Agent-ID code.

As outlined in Chart 4-l.

The LED associated with the IN-CALLS key
thés and a specid (interrupted) did tone is
eard.

As each digit is keyed in it appears in the
digit display (if eqm%ped) of the st.

The IN-CALLS (and MSB, if previoudy 1it)
key LED goes out, the NOT BEADY key
LED lights, and the ACD-DN and
supervisor podtion to which the st is
assgned are shown in the digit display (if
equip of the set. The set 1S now logged
in and access to dl ACD featuresis alowed.

Overflow tone is heard and, after normal
timeout of overflow tone, the IN-CALLS
key LED egoes out. The login procedure must
be repeated.

Busy tone is heard and, after norma timeout
of busy tone, the IN-CALLS key LED goes
out.
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Chart 4-3
LOGGING OUT FROM A LOGGED IN ACD SET

telemanuals.com

STEP PROCEDURE RESULT
1 Occupy an agent posmon which is
currently Ioggeé;

i has no cal active on the s, or

i has no cdls had on the st.

2a No MAKE BUSY Kkey.
Unplug the h handset from the set
or place the handset on-hook.

2h MAKE BUSY key exists.
Press the MAKE BUSY Kkey.

i dl feature keys are unlit

i the IN-CALLS or DN key LED is not
fagt flashing & 120 ipm. (Hold is not
m1t1a;ed when the NOT READY key LED
is fit,

The st is now logged out. This assumes that
agents on a queue basis are allowed to log
by unpl u%gl ng the headset/handset, or
E)}/ ressng the sst MAKE BUSY key
npugglng will dso cause log out when
there 1Is no MAKE BUSY key for the
agent(s) to use. To regain access to ACD
features, the login procedures in Chart 4-I
or 4-2 must be performed.

MAKE BUSY key LED goes from unlit to
lit anzd the reault is the same as described in
step 2a

Walkaway/Return ACD 402 This feature is available in Generic X11 Release 2 and later. Once
Set ogged in on an ACD set an agent or supervisor can leave the ACD
ﬁﬁtlon (wakaway) for a time and return to the postion without
ing to login the ACD st again. Refer to Chart 4-4 for the

Walkaway/Return procedure.
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WALKAWAY /RETURN ACD SET

telemanuals.com

PRACTICE  553-2671-301

STEP

PROCEDURE

RESULT

WALKING AWAY FROM THE SET

|

3b

Using the procedures in Chart 4- or 4-2
login to an unoccupied agent position.

Press the NOT READY key to alow
ACD cdls to be presented to the
position.

Manual Answer. When an ACD cdl is
presented to the position (i.e., the
IN-CALLS key LED flashes a 60 ipm
and tone ringing is heard), press the
IN-CALLS key to answer the call.

Call Forcing. When an ACD cdl is
presented to the position you will hear a
500-ms burst of tone "and then be
connected to the caling party.

Inform the cdling paty that you ae
about to leave the line momentarily, then
press the HOLD key of the set.

Unplug the headset/handset from the set.

RETURNING TO THE SET

b

7

Plug the headset/handset into the st.

Press the IN-CALLS key.

The NOT READY key LED lights.

The NOT READY key LED goes out.

Tone ringing stops, the IN-CALLS key LED
lights deadily, and a voice pah is
edtablished between you and the cdling

party.

Asin Step 3a.

The IN-CALLS key LED fast flashes at 120
ipm to indicate the calling party is on hold.

The IN-CALLS key LED on the set
continues to fast flash.

]:I[Q;W_CALLS key LED continues to fast

The IN-CALLS key LED lights steedily.
Voice communication is established between
you and the cdling party once again.

Note 1: The procedures in this chart also apply to cals originated from or received on

the DN key of the set. Walkaway and return are aso
ated when the NOT READY key LED islit. In
EADY key LED will change from steadily lit to

READY date: i.e, the HOLD key is 0
ather case, the DN key LED or NOT

ible when the sat isin the NOT

fest flashir? (120 ipm) when the HOLD key is pressed and the headset/handset is
r

unplugged from the st.

Note 2: If the calling party disconnects while the

ent is in walkaway, the IN-CALLS

key LED goes dark and the NOT READY key LED flashes. When the g%?t returns

from the walkaway and plugs the headset/handset into the set. the NOT

DY key

LED lights steadily. The agent must pressthe IN-CALLS or NOT READY key to reenter

the agent queue.
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PRACTICE  553-2671-301

r
DN Key Activation 4.03 This festure dlows the agent to place or receive cdls usng the
DN key without logging on. Chart 4-5 details this DN key feature,
Chart 4-5
DN KEY ACTIVATION FOR ACD SETS
STEP PROCEDURE RESULT
1 Occupy an agent position which is All active features operate as usud.
currently logged in.
2 Press a DN key (not a ACD DN key) to
a) initiate a cdl, or The associated LED indicator is lit and did
tone  received.
b) answer a non-ACD call. Ringing ceases and the LED goes from
flasning to seadily lit.
Note: The same results will occur for Step 2 if the procedure for Step 1 is “Occupy an
agent pogition which is not restricted from using DN keys when logged out (or logged 1n)“.
L
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PRACTICE 553 -2671-304

1. GENERAL

1.01 This practice details the procedures required to usc Automatic Call
Didtribution (ACD) telephone sets when the SL-1 svsiem iS equipped
with the Aulomatic Call Distribution = Auxiliary Data Sysiem
gACD-A DS). These procedures enable telephone set access to the ACD
eature and must be performed before the tests in §53-2671-301 and
-302 can be performed.

1.02 The SL-1 system is sug%emented with an auxiliary processor (i.e.
minicomputer) when the ACD-ADS feature is equipped. The auxiliary
processor is located externally to the SL-1 and is connected to it
through a high-speed link and ‘a low-speed link. The prime function of
the auxiliary processor is to calculate and gtore information (sent to it
from the SL-1) relevant to incoming ACD cal volume (demand) and
agent capacity to serve it adequately%supply). This information includes:

¢ the assgnment of agent positions to a supervisor position

I the assgnment of ACD trunks to ACD-Director! Numbers
(ACD-DN)

1 the status of each agent position (idle. busy. etc.)
-e the number of agent positions (pare. occupied. etc.)

1.03 The status of calls being queued. answered. reieased. €fc.. is sent t0
the auxiliary processor from the SL-1 to update the stored information
whenever a change occurs. A supervisor or senior supervisor position
which is assgned a Video Display (VDT) termind. can receive a display
which shows the current status of the ACD operation. The VDT is
connected to the auxiliary processor. A more detailed description of the
SL-1 ACD-ADS feature is contained in 553-2671-104.
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PRACTICE 553 ~2671-304

2. ACD SET OPERATION AND TESTS

AGENT-ID/ 2.04 Customers with the ACD-ADS feature have the option of

POSITION-ID operating in one of two modes of operation: Agent-ID mode or
Postion-ID mode. In the Agent-ID mode. historica performance data
for an individuad agent (person) is accumulated in the auxiliary
processor. independent of the telephone position that the agent uses. In
the Position-ID mode. the informétion is collected for an ACD tion
(telephone). If the Agent-ID mode of operation is chosen. each ACD
agent is assigned an Individud 4-digit (0001-9999) Agent-ID code by
the senior supervisor (553-2671-105). This code is used as part of the
login procedure.

LOGIN AND LDGOUT 202 Regardless of which mode of operation is sdlected by the
customer. al ACD sats must be enabled individualy for ACD operation
by an ACD login procedure (Charts 2-1 or 2-2). Until an ACD st is
logged in to a specific agent position. no ACD calls are presented to the
st on the IN-CALLS k%/. However. access to al other features is
dlowed. Smilaly. an ACD set which is dready logged in. can be
denied access to incoming ACD cdls through an ACD st logout
procedure (Chart 2-3),

WALKAWAY AND 2.03 Once an agent is logged in to a particular agent position. it is
RETURN Posable that, while handling a call or during Post Call Processing (PCP).
he agent is required to leave the podtion and unplug the

headset/handset from the set. To avoid an unnecessary logout and
subsequent login upon return to the position. a walkaway and return
procedure (Chart 2-4) is provided.

2.04 An agent can, by pressng the HOLD kev and unplugging the
headset/handset. initiate a walkaway under the following conltjri?fcllons

(a) Direct call-processing (IN-CALLS key LED lit)
(b) Post cal-processng (NOT READY key LED lit)
(c) Non-ACD cdl handling (DN key LED lit).

2.05 Remova of the headset/handset under any conditions other than
those listed will cause a Jogout of the position.

VDT DISPLAY OF 2.06 A supervisor position that is equipped with a VDT cen retrieve
POSITION STATUS from the auxiliary processor a display of the current status of the ACD

operation. This display is updated whenever an agent position changes
date: e.g., logout, wakaway, €c. Althou?h Charts 2-| through 2-4 ded
@ri marily with ACD st e%i:)eration. the effect of these operations on the

DT display is adso noted, and should be verified during the ACD set
tests to ensure communication between the SL-1 and the auxiliary
processor. Table 2-A lists the VDT display characters which reflect the
gtatus of an ACD position.
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Table 2-A
MEANING OF VDT DISPLAY CHARACTERS

DISPLAY POSITION STATUS
CHARACTER
L Agent is logged in but status is unknown (Note)
A Agent is active on an ACD cal
P Agent is in post cal-processng mode
D Agent is active on a DN cdll
W Agent is waiting for an ACD cdl
S The agent podtion is spare
X Appended to A. P. or D to indicate agent has walked away from the

position. The X is removed when the agent returns to the postion.

Note: This status appears against a pogtion if the SL-1 iniridizes while an agent is
logoed in. When the SL-1 initializes. the podtion daus (A. P. D. W) is log to the
auxiliary processor. The L status remans agang the pogtion until the set (or cdl)
changes states (which sends a message o the auxiliary processer to update the status).
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Chart 2-I
LOGIN OF AN ACD SET (AGENT-ID OPTION NOT ENABLED)
STEP PROCEDURE RESULT

5

Check the Agent Position Status Display
on the supervisor's VDT to determine the
current status of the agent position
(telephone) to be occupied.

Ensure that the headset/handset is
unplugged from the set. then press the
IN-CALLS Kkey.

Plug the headset/handset into the jacks on
ch?) front of the QSU6 or QSU7 st (Fig.

Press the IN-CALLS key of the set.

Perform the ACD st operations and tests
described in 553-2671-300 and -301.

The VDT display should indicate a
pogtion satus of Spare (S). Any other
Indication (i.e. P. D. A. etc.) means that

the agent position is dready logged in.
Nothing happens.

Access to dl festures. except the receivigg
of cals on the IN-CALLS key is dlow
from the st.

i The IN-CALLS key
diode (LED) remains unlit.

i The NOT READY key LED lights.

1 The MAKE BUSY key LED goes out, if
it was previoudy lit.

light-emitting

1 The ACD-DN and supervisor position
to which the agent postion is assgned.
ae shown in the digit dislay (if
equipped) of the set.

i The dtatus of the postion, as indicated
on the supervisor's VDT, changes from
Sﬁgre (S) to Post Call-Processing (P).
The postion is now logged in. and
access to all ACD features 1s alowed.

Page 2-3


Brandon Hunt



telemanuals.com

PRACTICE 553-2671-304

) /»/
/ W -Number
;' % lg?gﬁ S?Eplay
W

Jack for Supervisor's
Headset/Handset AN

(monitor) \\

Jack for Agent's
Headset/Handset

Fig. 2-l
Typical ACD Position SL-t Set {QSU7)
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PRACTICE 553-2671-304

LOGIN OF AN ACD SET (AGENT-ID OPTION IS ENABLED)

STEP

PROCEDURE

RESULT

Perform Steps 1. 2. and 3 of Chart 2-1.
Press the IN-CALLS key of the set.

Key in the assgned 4-digit (0001-9999)
Agent-ID code on the dial pad of the set.

(@ If the Agent-ID code is within range
and if no one dse is dready logged In
with that code:

(b) If the Agent-ID code is out of range
or if normd digit timeout elapsed before
dl four digits had been keyed in:

(c) If someone dse is logged in with your
Agent-1D code:

{d) If the code is within range. but not
defined in the agent database (maintained
by the senior supervisor):

As outlined in Chart 2-1.

The LED associated with the IN-CALLS
key lights. and a specid (interrupted) did
toneis heard.

As each digit is keyed in, it gppears in the
digit display (if equipped) of the <.

The IN-CALLS (and MSB. if previoudy
lit) key LED goes out. the NOT READY
key LED lights. and the ACD-DN and
supervisor pogtion to which the st is
assgned are shown in the digit display (if
equipped) of the set. The set is now logged
in. and access to al ACD festures is
alowed. The supervisor VDT statws display
is updated to show the agent name beside
the pogtion in the display and the Status
changes from (s) to (p).

You hear oveflow tone. and after norma
timeout of overflow tone. the IN-CALLS
key LED goes out. The login procedure
must be repeated.

You hear busy tone and. afier norma
timeout of busy lone. the IN-CALLS key
LED goes out.

Login occurs as in Step 3(a). Instead of the
agent name agppearing in the VDT display
for the position.  sxexxxXXXX s
shown.where XXXX is the code inputted
by the agent.
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Chart 2-3

553-2671-304

LOGGING OUT FROM A LOGGED IN ACD SET

STEP

PROCEDURE

RESULT

Occupy an agent podgtion which is
currently logged 1n but has no cals active
on the sat. or has no calls held on the set

(a) No MAKE BUSY key. Unplug the
headset/ handset from the set or or place
handset on-hook.

(b) MAKE BUSY key. Press the MAKE
BUSY key.

All feature keys are unlit. The IN-CALLS
or DN key LED is not flashing a 120 ipm.
Hold is not initiated when the NOT
READY keyv LED isllit.

The podtion datus on the supervisor's
VDT display is changed to Spare (S). The
st is now logged out. This assumes that
agents on a queue bass are dlowed to
logout by u_nplugrg]zjin%/lthe handset/ headset
or by pressng the MAKE BUSY KEY.
Unplugging will aso cause logout when
there 1Is no MAKE BUSY key for the
agent(s) to use. To regain access 1o ACD
features. the login procedures in Charts
2-10or 2-2 must be performed.

MAKE BUSY kev LED lights and the
result is the same as for (a).
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WALKAWAY FROM AND RETURN TO AN ACD SET

PRACTICE 5563-2671-304

STEP

PROCEDURE

RESULT

WALKING AWAY FROM THE SET

1

Usng the procedures in Charts 2-1 or
2-2. log in to an unoccupied agent
position.

Pressthe NOT READY key to dlow ACD
cals to be presented to the position

(a) Manual Answer. When an ACD cdl
is presented to the podtion (i.e, the
IN-CALLS key LED flashes a 60 ipm
and tone ringing is heard). press the
IN-CALLS key to answer the call.

(b) call Forcing. When an ACD cdl is
presented to the position you will hear a
500 ms burst of tone and then be
connected to the caling party.

Inform then press the HOLD key of the
Set.

Unplug the headset/handset from the st.

RETURNING TO THE SET

6

1

Plug the headset/handset into the st.

Press the IN-CALLS key.

The NOT READY key LED lights. and the
postion status on the supervisor's VDT
dls[:)lay changes from Spare (S) to Post
call-processing (P) or Login (L).

The NOT READY key LED goes out, and
the supervisor's VDT display changes to
Waiting for an ACD cdl (W).

Tone ringing stops. the IN-CALLS key
LED lights steadily. a voice path is
established between you and the caling
party. and the postion datus on the
supervisor's VDT display changes from W.
to A (Active) on an ACD call.

Asin Step 3(a).

The IN-CALLS key LED fast flashes at
120 ipm to indicate the cdling party is on
hold. There is no pogtion Status change
indicated on the supervisor's VDT display.

The IN-CALLS key LED on the set
continues to fast flash. and the postion
datus on the supervisor's VDT display
changes to AX. where X indicates
walkaway Status.

The IN-CALLS key LED continues to fast
flash, and the X is removed from the
position status on the supervisor's VDT
display to indicate that you have returned
to the position.

The IN-CALLS key LED lights steedily.
and voice communication is established
between you and the cdling party once

again.
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Chart 2-4 Continued
WALKAWAY FROM AND RETURN TO AN ACD SET

STEP

PROCEDURE RESULT

Note 1: The procedures in this chart dso apply to cals originated from or receved
on the DN key of the set. Walkaway and return are also possible when the se! is in
the NOT READY date: i.e.. the HOLD key is operated and the NOT READY key
LED is lit. In either case. the DN key LED or NOT READY key LED will change
from deadily lit to fast flashing when the HOLD key is pressed and the
headset/handset is unplugged from the set.

Note 2: If the cdling paty disconnects while the agent is in wakaway, the
IN-CALLS key LED goes dark and the NOT READY key LED flashes. When the
agent returns from the walkawav and plugs the headset/handset into the set. the NOT

READY key LED lights steadily. The agent must press the IN-CALLS or NOT
READY kev to reenter the agent queue.
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1. GENERAL

PRACTICE  553-2671-310

ADMINISTRATIVE
PROGRAMS

1.01 This practice describes how the administration manager can access
the Automatic Cdl Didribution - Auxiliary Data System (ACD-ADS

programs, and lists the input/output commands that can be used wit

the programs.

1.02 The Meridian SL-1 is supplemented with an auxiliary processor
(i.e, minicomputer) when the ACD-ADS fesature is equipped. The
auxiliary processor is located externaly to the Meridian SL-1 and
connected to it through a high-speed and low-speed link. The
high-speed link is used for transmisson of high-volume, ACD-related
messages between the Meridian SL-1 and auxiliary processor. The
auxiliary processor uses the informaion from the ACD-reated
messages to caculate ACD cal durations, percentages, etc., which are
reflected in the management reports and status displays (553-2671-105).
The function of the low-speed link is to trangport low-volume
mai ntenance messages between the Meridian SL-1 maintenance TTY and
the auxiliary ;)roceesor. Each link consgs of a gngle Seid Daa
Interface (SDI) port in the Meridian SL-1, EIA RS232-C interface
cable, and an interface port in the auxiliary processor. A more detailed
description of the ACD-ADS feature can be read in 553-2671-104.

1.03 Resident on the auxiliary processor are adminisirative programs
which enable the telephone company to:

define to the auxili rocessor a new customer to be equi with
" the ACD-ADS feature " eqipped

I update the system time used by the auxiliary processor

1 remove from the auxiliary processor the definition of an exising
customer equipped with the ACD-ADS feature

i change, add or delete the various options available to each customer
equipped with the ACD-ADS feature.

Caution: All field updates must be completed at least 45
minutes before the midnight cross-over time, or the daily
update will not be performed.
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2. USING THE ADMINISTRATIVE PROGRAMS

ACCESSING THE 2.01 Access to the programs on the auxiliary processor can be gained in
AUXILIARY anumber of ways.
PROCESSOR

i from an on-ste Meridian SL-1 maintenance Teletypewriter (TTY)
e, ;Nith USER defined as ‘mtc’ in the configuration record (see
Note

1 from a remote TTY accessing the Meridian SL-1 through a dia-u
port and modems. This port must have USER defined as ‘mtc’ in t
configuration record (see Note).

i fromaTTY connected directly to a port on the auxiliary processor

e from a remote TTY accessng the auxiliary processor through a
dia-up port and modems (e.g., the Meridian SL-1 Data Feature).

Note: The configuration record is an Meridian SL-1 overlay program
(overlay 17) which is described in Practice 553-2001-221 for the
Meridian SL-1 LE, VLE and XL or Practice 553-2YY1-310 for the
Meridian SL-1 MS, N and XN.

2.02 Chart 2-1 outlines the operations required to establish
communications between the Meridian SL-1 maintenance TTY and the
auxiliary  processor.

PROGRAMS 2.03 Once accessed to the auxiliary processor, the user inputs the
comm?1((jj @MAINT. A menu of software programs/functions is
presented.

204 A brief description follows of each program/function that is
applicable to administration of ACD-ADS customers. A description of
the other programs/functions shown in the menu can be obtained by
inputting the question mark () command.

(a) svcCHG (8). The S command invokes the service change
(SVCCHG) program of the auxiliary processor. This program
enables the atiributes of each customer equipped with  the
ACD-ADS feature to be defined/changed/ddeted. Figure 2-I
illustrates the data items relevant to the SYCCHG program, and
shows what is printed at the TTY for a Smple adminigrative task.
See Fig. 2-2 for RLS 4.5 and later. -

(b) RTECHG (R). The R command invokes the route change (RTECHG)
program of the auxiliary processor. This program enables an
8—character alphanumeric route code to be assigned to each ACD
trunk route defined for a customer. The route code is printed on
route reports (553-2671-105) instead of the route number. when a
change is made 10 a route code, the change is reflected in
reports the same day the change is made. Fig. 2-3 shows what*
is printed a the TTY for a RTECHG task. See Fig. 2-4 for RLS
5.0 and later 4-)

(c) HELP (?). The ? command presents a brief description of each of
the programs that are listed in the @ MAINT menu

Page 2-I
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r

L
LIMITATIONS

Agent ~-ID Option

Time Changes

Page 2-2

(d) EXIT (x). This command exits the @MAINT mode. (Typicdly, this
command iS used if an @MAINT menu item is sdected in error.)
To reaccess the @MAINT menu, the command @MAINT must be
input again. Note: In RLS 5.5 and later, when adding or deleting
customers in SVVCHG there is no need to duplicate the action in
RTECHG as it is done automaticaly.

2.05 Ensure that al necessary SVCCHG functions have been completed
before the auxiliary processor begins its End-of-Day (EOD) routines
(00:00 to 00:05). The auxiliary processor EOD routines will abort the
SVCCHG programs, if running, a the dart of ‘the routines. If
RTECHG is running, the auxiliary processor waits until changes are
completed before starting EOD Troutines. (See 553-2671-104 for a
description of EOD routines.)

2.06 If the Agent-ID mode is enabled on both the Meridian SL-1 and
auxiliary processor, then an Agent-ID code must be inputted by an
ACD agent when Ioggimr:; in to an ACD telephone. Stetigtics are then
accumulated by the auxiliary processor, on the bass of the Agent-ID
code, and reported in the following reports:

i Agent Fird Login/Last Logout
e Agent All Login/Logout
i Agent Detail Log.

207 If the Agent-ID mode is not enabled, then no entry of an

Agent-ID is required and the above reports cannot be selected on the
auxiliary  processor.

2.08 If the customer is operating in the Agent-ID mode and decides to
return to the Pogtion-ID mode, the following steps must be performed.

(1) Deete dl report definitions that reference the agent login/logout
reports.

(2) Ddete dl Agent-ID codes from the Agent Data base.

(3) Disable the Agent-ID option in the auxiliary processor via the
SVCCHG program.

2.09 These changes will not take effect until the auxiliary processor has
comEIeted its regular End-of De%/ (EOD) routines (00:00 to 00:05). Once
the EOD routines are completed, the Agent-1D option must be disabled
in the Meridian SL-1 (ADS data block, overlay 23).

2.10 The Meridian SL-1 provides two real-time clocks, Meridian SL-1
time and auxiliary processor (AUX) time. On system load of the
Meridian SL-1, the Meridian SL-1 will zero the Meridian SL-1 time
but will not zero the AUX time if the ainIiaQ/SErr is linked to
the Meridian SL-1 during SY SLOAD. During SYSLOAD, the AUX time
gored in the Meridian SL-1 is being incremented. Hence, when the
AUX is rebooted, the Meridian SL-1 will send two separate times to the
AUX: atime of zero for the Meridian SL-1 time and a nonzero time
for the AUX. The software in the AUX checks both times if the
Meridian SL-1 time is zero and the AUX time is not zero, the AUX
will display and st its system time according to the AUX time in the
Meridian SL-1 message.
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2.11 If the Meridian SL-1 undergoes SYSLOAD without the AUX
linked to it, the two times stored in the Meridian SL-1 will be zeroed.
Then, when the AUX is rebooted, the time message sent to AUX will
have both times equa to zero. The AUX will then hdt and display the
message informing the operator to set the Meridian SL~1 time,

2.12 When the Meridian SL-1 time/date is changed, the new time/date
is not sent automaticaly to the auxiliary processor. If the Meridian
SL-1 time/date is chang?]ed, then access the auxiliary processor (Chart
2-1, Step 1) and input the following commands. (These commands will
cajsg the auxiliary processor to reboot with the new time/date from the
Meridian  SL-1.1

@ACDABORT
@(1,21 STARTUP

Caution 1: When the Meridian SL-1 time is updated, care
should be taken that a day boundary is not crossed. This
could corrupt the previous day’'s stored data used in the
historical reports.

Caution 2: If the Meridian SL-1 time is advanced by one
hour, there will be a one-hour period in the reports which
show no data, as that day has only 23 hours. If the Meridian
SL-1 time is set back one hour, the data already collected
for that hour will be lost as the auxiliary processor does
not support a 25-hour day.

2.13 Whenever possible, Meridian SL-1 time/date changes should be

implemented when ACD traffic is very low to minimize the loss of
stored historical data.

Page 2-3



PRACTICE

Chart 2-l

553-2671-310

ACCESSING THE AUXILIARY PROCESSOR

STEP

PROCEDURE

RESULT

At the Meridian SL-1 maintenance TTY
(or from a TTY accessng the Meridian
SL-1 through a did-up port), establish a
link to the auxiliary processor with the
LOGI, sysem password, and AX
commands as shown in Fig. 2-| or 2-2
(Fig 2-3 is gpplicable to SVCCHG RLS
45 and later).

Input the command @MAINT, followed
by a carriage return.

Sdlect the SYCCHG (S) or RTECHG (R)
item from the menu.

Using the appropriate commands listed in
Table 2-A. (Table 2-B is used for
SVCCHG RLS 4.5 and later, Table 2-Ciis
used for RTECHG RLS 5.0 and later)
perform the adminidtretive changes for
each  customer equipped with the
ACD-ADS festure. Refer to Table 2-D
§Tab|e 2-E is used for RLS 4.5 and later)
or alig of valid responses/ranges.

When al SVCCHG or RTECHG tasks are
completed, input the command QUIT to
exit the program. (To reenter the same
program or invoke any other program, the
@MAINT command must be input again.)

Note 1: If a new customer with the
ACD-ADS feature is being added to
the auxiliary processor, then the
Meridian SL-1 Adminidration
information must be used to define
the new ACD-ADS customer to the
Meridian SL-1. (See 553-2001-220
and -221 or 553-2YY1~310 and -311,
depending on Meridian  SL-1
machine type.)

Note 2: When a dngle customer
system is being converted to a
multicustomer em, fdlow the
steps shown in Chart 2-2.

AUX > is printed to indicate a link is
established een the TTY and the
auxiliary  processor.

A menu of programsfunctions is printed
atheTTY.

Refer to Table 2-F (use Table 2-G for
SVCCHG RLS 45 and later) for
interpretation of any error messages which
are printed.

Page 2-4
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Chart 2-2
CONVERTING FROM A SINGLE TO A MULTICUSTOMER SYSTEM

553-2671-310

The following assumptions are made:

1) The ACD system is running in the single customer mode.

2) The hardware for the new customer is al setup.

3) The following procedure is completed within a caendar day.

STEP PROCEDURE

1 Use SVCCHG and RTECHG to define the new customer. For RLS 4.5 and later, the
initid ADD command sets up default vaues. These must must be modified to reflect

the new customer’s actua configuration before bringing the system up.

2 Err:%]ltuﬂi]se p():r?merga;td 1@I_I\\(/I)AINT followed by a carriage return, to take the system down
3 “RUN CLENUP" to enable the new customer.

4 Reboot the ACD system again.

5 é:égrr]sthe system is up, the new customer shal have the supervisor display on the

6 Log in the senior supervisor and define the following:

a) interval and shift definitions
b) month and week definitions.
c) answering delay spectrums.
d) abandoning delay spectrums.
e} threshold definitions.

f) reporting control.

Input the command @MAINT, followed by a carriage return, to take the system down

(menuis printed a TTY).
“RUN CLENUP" to enable the new customer’s definitions.

Use the following command to delete the current day files which do not have the

above definitions in step 6.
PIP C*.nnn;*/de
where nan=customer humber (000 - 031)

10 Reboot the ACD system again.

Page 2-5
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Chart 2-2 Continued
CONVERTING FROM A SINGLE TO A MULTICUSTOMER SYSTEM

STEP PROCEDURE

11 After the system is up, the following can be defined at any time.
a) report definitions
b) report schedule definitions
¢) agent definitions

Page 2-6



Ovit111 00 {DLE LOGI

PASS? s —System Password {Net Echoed)
>AX,

AUX >

@ MAINT

553-2671-310

> PLEASE ENTER A LETTER: A-ABORT, B-BACKUP, F-FLDUPD, -HOTEST, R-RTECHG, S-SVCCHG,*- EXIT, ?- HELP

>*[(S]:§
«—AUX SVCCHG
LiIS6

CUSTOMER ID
DISPLAY OPTION
AGENT 10 OPTION
DELAY BEFORE ANSWERING REPORT
DELAY BEFORE ABANDONING REPORT
AGENT PERFORMANCE REPORT
ACO-ON PERFORMANCE (BY AGENT 10) REPORT
SUMMARIZED ACO-ON REPORT
9 ROUTE PERFORMANCE (BY ACD-DN)} REPORT
10 ACO-ON PERFORMANCE (BY ROUTE) REPORT
11 AGENT FIRST LOGIN LAST LOGOUT REPORT
12 AGENT ALL LOGIN AND LOGQUT REPORT
13 AGENT DETA!L LOG REPORT
14 SUPERVISOR CONTROL-POINT 1
15 SUPERVISOR CONTROL-POINT
16 SUPERVISOR CONTROL-POINT
17 SUPERVISOR CONTROL-POINT
18 SUPERVISOR CONTROL-POINT
19 SUPERVISOR CONTROL-POINT
20 SUPERVISOR CONTROL-POINT
21 SUPERVISOR CONTROL-POINT 8
22 SUPERVISOR CRT 1 DEVICE NUMBER
23 SUPERVISOR CRT 2 DEVICE NUMBER
24 SUPERVISOR CRT 3 DEVICE NUMBER
25 SUPERVISOR CRT 4 DEVICE NUMBER
26 SUPERVISOR CRT 5 DEVICE NUMBER
6
7
8

00~ O U A WN

~oWUns N

27 SUPERVISOR CRT 6 DEVICE NUMBER
28 SUPERVISOR CRT 7 DEVICE NUMBER
29 SUPERVISOR CRT 8 DEVICE NUMBER
30 CUSTOMER PRINTER DEVICE NUMBER
31 MAX ACO-ON/ROUTE COMBINATIONS
32 MAX AC&ON/AGENT IO COMBINATIONS
33 MAX CUST/ACD COMBINATIONS
34 MAX CUST/ROUTE COMBINATIONS
35 MAX CUST/AGENT 10 COMBINATIONS
36 LANGUAGE (0 OR 1}
37 PASSWORD ({§ CHARACTERS)
38 CUSTOMER NAME (16 CHARACTERS)

AUX SVCCHG
CHG F15= 3800

15 SUPERVISOR CONTROL-POINT 2
4AUX SVCCHG
QUIT
AUX SVCCHG TERMINATED
-- % (N ot Echoed)
SL1I>
> LOGO
QVL1I11 00 IDLE

Note: Commands inputted by the user are underlined.

(1. 2112)

Fig. 2-1
Example of a SVCCHG Function RLS 4.0 and earlier

-0
a SRSPVR
=z ABCD LTO

= 3800
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553-2671-310

OVL111 00 IDLE | 0GI

PASS? <----System ~ Password (Not Echoed)

>AX

AUX>

@MAINT

>;

>; ACD-D AUX Maintenance menu

>;

>;PLEASE ENTER A LETTER: A-ABORT, B-BACKUP, F-FLDUPD, I-IOTEST,
>; LF-L.FILE,R-RTECHG, S-SVCCHG, SP-SPACE,
>; *LEXIT, ?-HELP

>% }:

<~ AUX SVCCHG

LIS 0

GENERAL INFORMATION <GEN c#> CUSTOMER 0

-
LW ~NoURwWNEF

11

CUSTOMER NUMBER

CUSTOMER NAME

SENIOR SUPERVISOR PASSWORD
LANGUAGE PREFERENCE

STATUS UPDATE INTERVALS

NO. OF DISPLAY SCREEN COLUMNS
NO. OF SUPERVISOR CONTROL POINTS
NO. OF VDT DEVICES ALLOCATED
MAX. NUMBER OF VDTS IN MODE 1
MAX. NUMBER OF VDTS IN MODE 2
MAX. NUMBER OF VDTS IN MODE 3

<- AUX SVCCHG

CHG F5 10
STATUS UPDATE INTERVALS

<= AUX SVCCHG
<CR> (N ot ECHOED)

OPTIONS <QPT c#>

1
2

DISPLAY
AGENT ID

ID

<- AUX SVCCHG
<CR> (NoT ECHOED)
COMBINATIONS <COM c#>

1
2
3
4
5

ACD-DN / ROUTE
ACD-DN / AGENT
CUSTOMER / ACD-DN
CUSTOMER / ROUTE
CUSTOMER / AGENT

<- AUX SVCCHG
<CR> (N ot ECHOED)

REPORTS <RPT c#>

oo~ U~ WM -

10
11
12
13
&< —

DELAY BEFORE ANSWERING
DELAY BEFORE ABANDONING
AGENT PERFORMANCE

ACD-DN (AGENT) PERFORMANCE
SUMMARIZED PERFORMANCE
ROUTE (ACD-DN) PERFORMANCE
ACD-DN (ROUTE) PERFORMANCE
AGENT FIRST LoGIN / LAST LOGQUT
AGENT ALL LOGIN / LCGOUT
AGENT DETAIL LOG

AGENT DATABASE

SMA HISTORICAL

SMA CALCULATOR

AUX SVCTHG

{111, 06387)

=* Fig. 2-2A

-» Example of a SVCCHG Function RLS 4.5 and later

=NO
-NT

i

nou

monuou

[T LI T N E S O T L T IO IO 1]

0
RTHERN TELECOM
C

3

WD oo O o

—_
o

150
400
26

(3, PN
oo
oo

ZZ<<<<<g< << <<

CUSTOMER 0

CUSTOMER 0

CUSTOMER 0
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Fig. 2-2B

PRACTICE 553-26X-310

CHGF12 Y

ACCESS DENIED
<- AUX SVCCHG <(R> (NOT ECHOED)

PRINTERS <PRT c#> CUSTOMER 0O
1 CUSTOMER PRINTER NUMBER = 1
<= AUX SVCCHG

<CR> (NoT ECHOED)

SUPERVISOR CONTROL POINTS <SPV c#> CUSTOMER 0
1 CONTROL POINT NUMBER = 1000

2 CONTROL POINT NUMBER = 2000

3 CONTROL POINT NUMBER = 3000

4 CONTROL POINT NUMBER = 4000

5 CONTROL POINT NUMBER = 5000

6 CONTROL POINT NUMBER s 6000

7 CONTROL POINT NUMBER = 7000

8 CONTROL POINT NUMBER = 8000

<- AUX SVCCHG

<CR> (NoT EcHoED)

VDT DEVICE NUMBERS <VDT c#> CUSTOMER 0
1 VDT DEVICE NUMBER = 1

2 VDT DEVICE NUMBER = 2

3 VDT DEVICE NUMBER = 3

4 VDT DEVICE NUMBER = 4

5 VDT DEVICE NUMBER = 5

6 VDT DEVICE NUMBER = 6

<= AUX SVCCHG

SYS

SYSTEM INFORMATION <SYS>

MAXIMUM

RELEASE NUMBER = 4.5
CUSTOMERS DEFINED = 1 3
VDT DEVICES ALLOCATED = 6 12
HIGHEST VDT DEVICE NUMBER USED = 6
HIGHEST PRINTER DEVICE NUMBER USED = 1
SUPERVISOR CONTROL POINTS ALLOCATED = 8 32
ACD-DN/ROUTE COMBINATIONS ALLOCATED = 150 200
ACD-DN/AGENT COMBINATIONS ALLOCATED = 400 850
ACD-DNS ALLOCATED = 26 30
ROUTES ALLOCATED = 100 200
AGENTS ALLOCATED = 500 1000

CUSTOMER ID NUMBERS IN USE : 0

ACCESS TO SYSTEM INFORMATION DENIED
<~ AUX SVCCHG

QuIT

AUX SVCCHG TERMINATED

> (NoT ECHOED)
sf1> GO
OVL11 IDLE

NOTE: Commands input by the user are UNDERLINED.
{111, 06388)

Example of a SVCCHG Function RLS 4.5 and later continued

Page 2-9
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QVL11100 IDLE LOG I

PASS? ____ <— System Password (Not Echoed)
>AX
AUX>

@ MAINT

> PLEASE ENTER A LETTER: A-ABORT. B-BACKUP, F-FLDUPD, I-IO"I;EST, R-RTECHG. S-SVCCHG*EXIT, ?-HELP

> [S}:R
-« AUX RTECHG
LiSo
CUSTOMER ID = 0
0 ROUTE 0
1 ROUTE 1
2 ROUTE 2
3 ROUTE 3
4 ROUTE 4
5 ROUTE 5
g ROUTE 6
7 ROUTE 7
8 ROUTE 8
9 ROUTE 9
10 ROUTE 10
11 ROUTE 11
12 ROUTE 12
13 ROUTE 13
14 ROUTE 14
15 ROUTE 15
16 ROUTE 16
17 ROUTE 17
18 ROUTE 18
1 ROUTE 19
20 ROUTE 20
21 ROUTE 21
22 ROUTE 22
23 ROUTE 23
24 ROUTE 24
25 ROUTE 25
26 ROUTE 26
27 ROUTE 27
28 ROUTE 28
29 ROUTE 29
30 ROUTE 30
ROUTE 31
3: ROUTE 32
AAUXRTECHG

CHG F30= INWATS 1

LINE 30 CHANGED TO INWATS 1

i ** CHANGE COMPLETED | *-

-+— AUX RTECHG

QuUIT

AUX RTECHG TERMINATED
% (Not Echoed)

SL1>

>LOGO

OVL111 00 IDLE

Note: Commands inputted by the user are underlined

(1. 2113)

Fig. 2-3
Example of a RTECHG Function {RLS 4.5 and earlier)
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= AUX RTECHG
LIST g
CUSTOMER| D = 0
Rit RTE NAME RT$# RTE NAME
o: FOUTE o 32: ROUTE 32
1: ROUTE 1 33: ROUTE 33
2. ROUTE o 34: ROUTE 34
3: RQUTE 3 35: ROUTE 35
4. ROUTE 4 36: ROUTE 36
5: ROUTE S 37: ROUTE 37
4&: ROUTE 6 38: ROUTE 38
7% ROUUTE 7 39: ROUTE 39
8: ROUTE 8 40 ROUTE 40
9: ROUTE 9 41: ROUTE 41
10: RQUTEL O 42 RQUTE 42
11t RCUTE1 1 43: ROUTE 43
i2 ROUTE 12 44: ROUTE 44
13: ROUTE 113 4%, ROUTE A4S
14: ROUTE 14 46% ROUTE 46
19% ROUTE 1S 47: ROUTE 47
15: 273017% 48! ROUTE 48
172 ARCUTEL 7 49: ROUTE 49
id: ROUTE 18 50: ROUTE <%
15: ROUTE 19 51: ROUTE §1
20: RCUTE 20 52 KQUTE 32
21: ROUTE 21 53: ROUTE 93
220 RCUTE 22 54: ROUTE 54
2% ROUTYE7 3 95: ROUTE S5
29, RCUTE 24 56: ROUTE Sé
TOURS 78 57+ ROUTE S7
l6h ROUTE 26 S8% ROUTE 58
27 ROUTE 27 S9! EOUTE S°
28: ROUTE 2 60: ROUTE 60
29: ROUTE 29 61: ROUTE 61
3G: AQUTES 0 62% ROUTE 67
31: ROUTE 31 63: ROUTE 63
99: INTERNAL
“~ AUX RTECHG
CHG F16 S980196
ITEHM 16 CHANGED TO 59801946
kXX CHANGE COMFLETED xxx
~=AUX KTECHG
CHG F44 5950888
ITEM 46 CHANGED TO 5950888

A¥X CHANGE CCMFLETED ¥xx

.= AUX RTECHG

INVALID COMMAND
i~ AUX RTECHG

(111, 6441

Fig. 2-4

Example of a RTECHG Function {RLS 5.0 and later)

RTS
64:

b6
67:
68:
69:

70:

71:

x
73:
74:
75:
76:
77:
78
79:
S0:
81°

-~

-

83:
84!
85:
94:
87
da:
99:
G
213
92:
93:
94:
9s:

RTE NAME

ROUTE 64
ROUTE 65
ROUTE 66
ROUTE 67
ROUTE 68
ROUTE 69
ROUTE 7¢
ROUTE 71
ROUTE 72
ROUTE 73
RQUTE 74
ROUTE 75
ROUTE 76
ROUTE 77
ROUTE 738
ROUTE 79
ROUTES O
ROUTE 81
FOUTE 82
K0UTE 93
ROUTE a4
ROUTE 85
ROUTE 95
FOUTE a7
ROUTE 383
ROUTE 99
ROUTE 90
ROUTE 91
ROUTE 92
ROUTE 93
ROUTE 94
ROUTE 95

PRACTICE 553

RT#

96:
97:
98
99:
100:
101:
102:
103:
104:
10352
106:
107:
108:
1009:
110:
111:
111:
113:
114:
115:
116:
117:
119:
119:
1262
121:
123:
123:
124:
1252
126:
127:

RTE NAME

ROUTE 96
ROUTE 97
ROUTE 98
ROUTE 99
ROUTE100
ROUTELi9Q1
ROUTE107
ROUTE103
ROUTE104
ROUTE1CS
ROUTE106
ROUTE107
ROUTE193
ROUTE10%
ROUTEL113
ROUTE 111
ROUTEL12
ROUTELILl3
ROUTEL LY
ROUTEL1S
ROUTELi o
ROUTE117
ROUTZ11i83
ROUTE! 3%
ROUTE: 20
ROUTE171
ROUTELZZ
ROUTE:Z3
ROUTE124
ROUTE1235
ROUTE126
ROUTE127

-2671-310
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Table 2-A

INPUT COMMANDS FOR SVCCHG (RLS 4.0 AND EARLIER)

AND RTECHG

COMMAND

MEANING

LIS n

DEL n

ADD n

CHG Fxx=yy

QUIT

Invokes the service change (SVCCHG) program.
Invokes the route change (RTECHG) program.

Ligs dl the service change or route change items (Fig. 2-1, 2-2, 2-3 or
Fig. 2-4). for a customer whose ID is n (O-31). If n is not specified, items
for dl defined ACD-ADS customers (maximum 5) are printed. If there
are no ACD-ADS customers defined, then default vaues for the items of
a customer whose ID is -1 are printed.

Deletes the service change or route change items for a cussomer whose 1D
isn (0-31); i.e.,, customer n o Ion?er has accessto the ACD-ADS
feature. Can be used only to completely delete a customer from the
SVCCHG or RTECHG program. To delete a particular item of these
programs, the CHG (change) command is used to input the value O (e.g.,
SUPV. ID, VDT. DEVICE #1).

Adds to the auxiliary processor a customer whose ID isn (O-31). A
printout of the service change or route change items (showing default
values) is generated. This command must be followed by the LIS n
command before changes to the service change or route change items for
the customer can be made.

Changes the vaues of the service change or route change items listed for
a customer. xx denotes the service change or route change item (field) to
be changed, and yy represents the new vaue to be assigned in that
particular field. Use this command only &fter the service change or route
change items for a customer have been printed through command LIS n.
The changed fidd is printed with the new value shown after the command
isinputted. See Table 2-D (Table 2-E for SYVCCHG RLS 4.5 and later)
for the permissble vauerange for each field.

Updates the changes or additions that have been made in the service
change or route change program, and terminates access to the program.
To reaccess either program, the @ MAINT command must be inputted.
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PRACTICE  553-2671-310

INPUT COMMANDS FOR SVCCHG (RLS 4.5 AND LATER)

COMMAND

MEANING

S
LIS <C#>

Invokes the service change (SVCCHG) program.

Ligt customer information. When the LIS command and customer number

-

L C#> 1s entered, the first section of information (GEN) for the cusomer «

will be displayed. After the information has been listed, any of the displayed
lines may be modified using the change command (CHG) (see below). A
cariage return <CR> will display the next section of information for the
customer option (OPT), this section can then be changed if desired. By
entering carriage returns al seven sections can be displayed and/or modified.

The following commands dlow Qﬁ@dfiC sections of customer data to be listed
directly without the need to step through dl previous sections with the LIS
command. If carriage return is entered in response to one of the following
commands the next section in the sequence will be displayed. For example, if
<CR> is entered after the PRT command the Supervisor Control Point
(SPV) section will be displayed.

Note: The section to be modifed must be listed using LIS or one of the section headings before
any values in that section can be changed.

GEN <C#>

OPT <C#>

COM <C#>

RPT <C#>

PRT <C#>
SPV <C#>

VDT <C#>
SYS

ADD <C#>

DEL <C#>

List.faéwdd open for modification Genera Information for the customer
specified.

List and open for modification the Option Information for the indicated
customer.

Ligst and open for modification the Combination Maximums of the indicated
customer.

List and open for modification the Report option list of the indicated
customer.

List and open for modification the Printer list of the indicated customer.
List and open for modification the Supervisor list of the indicated customer.
List and open for modification the VDT list of the indicated customer.

Ligt the system information section. This section outlines the usage and
maximum allowed vaues for al customers defined. Users are not adlowed
modification access to this section.

This command adds a new customer to the Service Change file. The customer
number must be supplied.

This command deletes a customer from the Service Change file. The
customer number must be supplied.

CHG F<#> <VALUE>This command changes the vaue of the specified line number to the vaue

supplied in the command. The only vaues that may be modified are those to
which the user has access privileges.

Page 2-13
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Table 2-D Continued

PARAMETERS FOR SVCCHG FIELDS {RLS 4.0 AND EARLIER)
AND RTECHG FIELDS RLS 5.0 AND EARLIER

FIELD VALID RESPONSE OR RANGE
30 Specify the device number for this customer’s reports printer. Range is O-5,
where 0 means the customer is not equipped with a reports printer. A printer
cannot be assigned to more than one customer.
31 Range is 50 to 200
Do not exceed maximums.
Default is 5 when anew customer is being added (Note 4).
Cdculaion Method: (Maximum number of routes for this customer) x
number of ACD-DNs).
ample: Two ACD-DNs have five routes defined; therefore, 2 x 5 = 10.
32 Range is 10 to 100 (PDP-11/23)
Range is 10 to 250 (PDP-11/23+, PDP11/24)
Range is 10 to 500 (PDP-11/44)
Do not exceed maximums.
Default is 10 when a new customer is being added (Note 4).
Cdculaion Method: (Maximum number of agent-IDs in the system) x
gl(,lmber of ACD-DNis). _ _
ample: Two ACD-DNSs, 40 agent-1Ds assigned: therefore, maximum
combinations are 40 x 2 = 80.
Note: Pogition-IDs can be substituted for agent-IDs.
33 Range is 2 to 30. Do not exceed maximums.
Default is 2 when a new customer is being added (Note 4).
Caculation Method: Add the total number of ACD-DNs for each customer
equipped with ACD-ADS. _
Example: One ACD-ADS customer, three ACD-DNs assigned: therefore,
maximum combinations = 3.
34 Rangeis 2 to 31. Do not exceed maximum.
Default is 2 when a new customer is being added (Note 4).
Caculation Method: Add the tota number of routes for each customer
equipped with ACD-ADS. . .
Example Two ACD-ADS customers, five routes assigned to customer No. 1,
10 rc())utes assigned to customer No. 2; therefore, maximum combinations = 5
+ 10 = 15.
35 Range is 10 to 150 (PDP11/23)
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Range is 10 to 400 (PDP-11/23+,-11/24)

Range is 10 to 850 (PDP-11/44)

Do not exceed maximum.

Default is 10 when a new customer is being added (Note 4).

Cdculation Method: Add the totd number of agent-1Ds assigned for each
customer equipped with ACD-ADS.

Example. Two ACD-ADS customers, 90 agent-IDs for customer No. 1, 45
agent-IDs for cusomer No. 2; therefore maximum combinaions = 90 + 45
= 135.

Note: Number of agent-1Ds is taken from actua number of codes assigned,
not ftrcl)r[? number range assigned. Position-ID may be substituted for
agent-ID.



PRACTICE 553 -2671-310

Table 2-D Continued
PARAMETERS FOR SVCCHG FIELDS (RLS 4.0 AND EARLIER)
AND RTECHG FIELDS RLS 5.0 AND EARLIER

FIELD VALID RESPONSE OR RANGE
36 Specify 0 for English, 1 for French. The language ified is the default
Iengua)g/]e for thegConfigurati on report energg wmhe EOD routines of

the auxiliary processor are completed. (The VDT menu language is pecified
as part of the supervisor/senior supervisor login procedure.

37 Specify up to six dphanumeric characters for the senior supervisor password.
38 (mrgrsthe rﬁgx?trﬁt%? name as it is to gppear on al management reports (16
RTECHG
1 through 32 Specify a trunk descriptor with up to 8 dphanumeric characters. Default

trunk descriptors are shown in Fig. 2-3 or Fig 2-4. See Note 3.

Note 1. If the customer is to operate in the Agent-ID mode, the Agent-ID option must be
enabled in the Meridian SL-1 ADS data block (overlay 23).

Note 2: Ensure that the Position-1D ified corresponds to a supervisor Position-1D as defined
in the Meridian SL-1 telephone data block (overlay 11).

Note 3: Trunk descriptors can only be assgned to ACD trunk routes that are defined in the
Meridian SL-1 route data block (overlay 16).

Note 4: If sufficient resources are not available to provide a new customer with the default value,
an error message (Table 2-F or Table 2-G SVCCHG RLS 4.5 and later) is printed and the e
customer is not added to the system.

Note 5: In Meridian SL-1 Generic X11, trunk routes O to 127 can be assigged as ACD trunks.
However, reporting on the Auxilliary Processor side will group trunks 31-127 together for data
representation as trunk route 31. Route 99 is recognised by the Auxilliary Processor as the internd
route, even if it is defined as a vaid Meridian SL-1 route (in this case Route 99 should not be
defined for ACD use). Any of trunks 32 to 127 can be used as recorded announcement trunks.

Note 6: If dl 8 supervisor pogtions are defined and you wish to change one of the postions+
change the position to zero fird, then change the position to the desired value. -
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PRACTICE

Table 2-E

553-2671-310

PARAMETERS FOR SVCCHG FIELDS (RLS 4.5 AND LATER)

FIELD

VALID RESPONSE OR RANGE

System
Information

r
s

General
Information
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Note 1: There is one system section for the entire ACD-D system.

Note 2: The system section can not be modified by the customer.
Maximum Allowed VDT Devices

This fidd defines the maximum number of terminds that al customers can
have on the system. These terminals must be shared by al defined customers.

The maximum number of VDT devices will vary with the PDP-system
(11/23+, 11/44 or 11/73) and with the characteristics of the ingtalation
such as cal traffic and system use. Refer to the Enginesring Guiddine for
their exact values.

Maximum Allowed Customers

This field contains the number of customers that can be defined on the
PDP-system. The maximum number of customers supported is 5 on the
11/44 or 11/73 system and 1 on the 11/23+ system.

System ID

This is the Identification Code of the ACD-D system.

Internal Route Number

This field defines the route that the Meridian SL-1 sof hvare has

currently designated as the interna route number. Two vdid internal

designators are 99 for Generic X11 RLS 5.21 and previous and 255 for later

releases, check your current Meridian SL-1 release for the correct

designator.
Note: This section defines generd cusomer information that is
frequently used by ACD-D software. Ther. iS a general section for each
customer in the system.

Customer Number

Specify the Meridian SL-1 customer number (O-31) for which ACD-ADS
dataisto be added, changed or removed.

Customer Name

Specify a 16-character name representing the customer whose data is defined
in thi? section. This is the name which will appear on dl management

reports.

Senior  Supervisor  Password

Specify the 1 to 6-character password that must be entered at login time to
gan Senior Supervisor status.



Table 2-E Continued

PRACTICE  553-2671-310

PARAMETERS FOR SVCCHG FIELDS (RLS 4.5 AND LATER)

FIELD

VALID RESPONSE OR RANGE

10

11

Options

Language Preference

Soecify the | e (English - 0, or French = 1) that this customer’s Load
Configuraioﬁ]g(l{g%)rt(wi be printed in & system sartup.

Status Update Intervals

This vaue defines that time in seconds between updates of the statistics
portion of the Current Status Display. Specify 10, 20 or 30.

Number of Display Screen Columns

This field gives the number of columns of agents to be displayed on the
Current Status Display and Globa Agent Display. Specify the number of
columns (3) or (4) for atotal of 39 or 52 agents on one Curr