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1 Generdl

This section contains a list of practices for the SX-200® ML Private Automatic Branch
Exchange with SX-200 ML LIGHTWARE™ 16 software.

Documentation Index

1.1 The §X-200 ML PABX documentation is contained in three volumes as follows:

Volume 1 - 9109-098-001-NA, contains system description, feature operation

information, peripheral equipment descriptions, and engineering
information pertaining to the system and its components.

Volume 2 -9109-098-002-NA, provides installation and administration information
which includes testing, data entry, troubleshooting, and maintenance
information. :

Volume 3 -9109-098-003-NA, contains ARS and SMDR documentation as well as
various feature and application package details.

Table 1-1 Practices Index
VOLUME 3 9109-098-003-NA
Practice Number Title Issue
9109-098-503-NA Practices Index issue 1
9109-098-220-NA Automatic Route Selection and Toll Control lssue 1
9109-098-221-NA Station Message Detail Recording lssue 1
9109-098-230-NA Tenanting issue 1
9109-098-450-NA Traffic Measurement Issue 1
9109-098-602-NA Hotel / Motel Feature Package Description lssue 1
9109-098-620-NA ACD TELEMARKETER® Application Package lssue 1
9109-098-625-NA Automated Attendant Application Package lssue 1
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General

Introduction

1.1

This practice contains a comprehensive description of the Automatic Route Selection
(ARS) and Toll Control features of the PABX. The Toll Control feature will allow or
deny specific telephones access to certain routes (usually long distance) that are
available to the PABX. Parts 2 and 3 provide the reader with background information
on the North American Numbering Plan and on the routing options offered to PABX
owners by telecommunications companies. A clear understanding of these sections is
essential in order to fully implement ARS. The remainder of the document is
dedicated to a detailed description of ARS, which concludes with a description of how
an ARS plan is prepared on paper, with a scenario centering around a fictitious
company.

Reason for Issue

12

This practice is issued to provide a description of the operation and available features
of the Automatic Route Selection (ARS) and Toll Control software. Key System
Telephone Toll Control is also included.

ARS: General Description

1.3

Within this practice, references are made to the customer, the installation company,
and the user. These terms are defined as follows:

e The customer is the owner of the PABX.

* The installation company is a company which is authorized by MITEL® to sell and
install the PABX. This company works closely with customers to determine their
requirements and then installs and programs the system accordingly.

» The user is a person who makes use of the facilities of the PABX through one of
the system’s peripheral devices (telephone sets).

When a trunk call is initiated from within a PABX, there are a number of factors which
govern its routing and connection. They are:

(@) route availability, where a route is defined as a collection of similar trunks within a
trunk group,

(b) cost, when more than one route exists,

(c) caller's toll restriction (i.e., whether the caller is allowed to make such a call, and
if s0, on what routes).

ARS is a standard feature of the PABX. The ARS feature begins automatically every
time a trunk call is initiated and routes the call accordingly. The process is totally
transparent to the caller, no access code is required, and the process does not depend
on a fixed numbering plan.

March 1997 Issue 1 Revision O 1-1
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Numbering Plans

General

2.1

The ARS feature is universal and is compatible with any numbering plan which may
be employed by any public network. It is, however, necessary to understand the
numbering plan of the public network which serves the PABX in order to make full use
of the toll control application of the ARS feature.

North American Numbering Plan

2.2

The purpose of any numbering plan is to enable any subscriber in the network to be
connected to any other subscriber in the network. When the North American
numbering plan was introduced, subscribers were assigned a unique digit string
comprising a maximum of ten digits, compiled as follows:

Area Code

Office Code
Subscriber Number

The area code defines a geographic telephone area, the office code identifies a central
office (CO) within the area, and the subscriber number identifies a subscriber of the CO.

It was possible to create a distinction between area and office codes by ensuring that
the second digit of the area code was 1 or 0 and the second digit of the office code
was any digit in the range 2 through 9. However, as the number of COs within each
area grew, it became necessary to augment the supply of office codes by allowing the
second digit of the code to be in the range 0 through 9. This produced a conflict between
area and office codes which was resolved by the introduction of the digit 1 as prefix to
all area codes (e.g., 1-613-555-2122).

The prefix digit 1 has now been generally adopted as a toli prefix in large areas, where
toll charges are incurred for calls made between offices in the same area (e.g.,
1-555-2122).

In addition to the digit strings described above, there are sets of numbers which are
reserved for special services; forexample, 411 for directory assistance. These numbers
do not conflict with area or office codes.

March 1997 Issue 1 Revision O 2-1
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The present North American numbering plan comprises digit strings of one, three,
seven, eight, and eleven digits.

Some examples are:

Operator 0

Service Number 411

Local Call 555-1111

Toll Call Within an Area 1-555-2222

Toll Call to Another Area 1-416-555-3333
Toll Call Within an Area (NO 1 prefix) 557-2222

2-2 Issue 1 Revision 0 March 1997



.
3 Call Routing Opftions

General

3.1

Telephone companies offer a number of different methods of routing calls over the
public network (e.g., DDD, tie lines, WATS lines), with each having a different cost
structure. Correct use of these trunks can provide substantial cost savings to the user.

To determine which routing options are best suited to any given PABX, a traffic survey
should be completed by the installation company prior to installation. The Traffic
Measurement and Station Message Detail Recording features of the PABX allow the
use of these routes to be monitored once the system is installed, so that they may be
modified as traffic demands change.

The PABX supports the following long distance services:
e Direct Distance Dialing (DDD)
e Tie Line
* Foreign Exchange (FX)
e Wide Area Telephone Service (WATS)
e Specialized Common Carrier (SCC)

Direct Distance Dialing

3.2

Direct Distance Dialing allows telephone users to call subscribers within the home
and international networks without the assistance of the operator. Connections are
completed over standard trunk routes and are charged on a usage basis at a rate
which varies with distance, time of day, and day of the week. DDD rates are given in
the local telephone directory or you can contact the local telephone company for rate
information which is not listed.

Tie Line Service

3.3

Tie Line Service provides a “tie” between two PABXs. The charge for each tie line is
a flat rate charge based on the airline mileage of the line. Figure 3-1 shows a typical
tie line connection between a PABX in Ottawa and a PABX in Toronto.

March 1997 Issue 1 Revision O 3-1
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AREA CODE 613 ,’

AREA CODE 905

PBX O,

~
TORONTO'CO O

\ ------ INDICATES TIE LINE

TORONTO
AREA CODE 416

CC0539

Figure 3-1 Typical Tie Line

Foreign Exchange Service (FX)

3.4

A Foreign Exchange (FX) Line can be thought of as a tie line between a PABX and a
Central Office (CO) which is located in a telephone area other than that designated for
the PABX. Via an FX Line, the PABX appears as a local subscriber to the distant CO
and is billed accordingly for calls which are placed through that CO. FX lines have two
applications. The first offers a method of reducing telephone costs in business
situations where many toll calls are made to destinations which are within close
proximity to one another. For example, a company located in Ottawa which does
much of its business with companies located in and around Toronto could benefit from
an FX line, as shown in Figure 3-2. The second application allows a company to offer
the use of the FX to its customers to permit them to call the company office (the
PABX) without incurring toll charges.
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PABX Q\O OTTAWA CO

AREA CODE 805
MARKHAM

"""" INDICATES FOREIGN
EXCHANGE LINE

TORONTO
AREA CODE 416 CCo540

Figure 3-2 Typical Foreign Exchange Line

Wide Area Telephone Service (WATS)

3.5

Wide Area Telephone Service (WATS) is designed to meet the needs of customers
who make or receive a large number of long distance calls to or from the same
geographical region(s) within the home country. Calls are originated via Outward
WATS lines and received over Inward WATS lines (800 Service). Generally, each
WATS line is arranged to provide either inward or outward service, but not both.

WATS divides the country into geographical regions known as zones. Zones are
incremental, numbering 1 through n, from the home zone. For example, zone 4
provides a WATS subscriber in the home zone (zone 1) with access to all telephone
subscribers in zones 1, 2, 3 and 4. Likewise, zone n provides a WATS subscriber in
the home zone with access to all telephone subscribers in all zones. Figure 3-3 shows
Canadian WATS zones 1 through 6 and the zone numbering which is unique to WATS
subscribers within Area Code 613, where MITEL Corporation headquarters is located.

The rates for both Outward and Inward WATS are based on the zone and the hours
of service subscribed to by the customer.
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3.6

3-4

Figure 3-3 Canadian WATS Zoning (Zone 1 Being Area Code 613)

ecialized Common Carrier Service (SCC)

Specialized Common Carrier Service, offered by private companies, provides
telephone service between major locations at a rate which may be less than that
charged by the telephone companies. The rate is based on a monthly subscription fee
plus a usage charge. Specialized common carriers must be approved by local
communications regulations and may not be universally available. Currently, SCC

services are not available in Canada.

The restriction of this service is that some SCC directories are limited to major locations.
Therefore, to avoid additional toll charges, the SCC company office must be within a

local dialing distance. A typical SCC arrangement is shown in Figure 3-4.

When a business subscribes to an SCC, it is issued with an account code (normally
seven digits). Calls can then be routed via the company’s office by dialing a digit string

similar to that shown in the following example:
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9 - 745-1234 wait for dial tone, 1234567 305-994-1234

T li
Trunk Access Code Account Code

SCC Company’s Office Long Distance Number

HOME AREA CODE

CO

SPECIALIZED COMMON
! CARRIER OFFICE

H

DISTANT CO'S

------ INDICATES SPECIALIZED COMMON
CARRIER COMPANY LINES €Co541

Figure 3-4 Typical SCC Arrangement
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4 Detailed Description

Introduction

4.1

The ARS feature is part of the PABX software package. It automatically selects one of
a preprogrammed (programmed during CDE) list of trunk routes every time an
outgoing call is made. The routes are selected based upon the digits dialed, in order
of cost (i.e., least expensive route first), and in accordance with the caller’s toll
restriction. The use of digit analysis and digit modification within the ARS package
allows the system to recognize and modify any digit string which is dialed by the user,
alleviating the need for the user to dial special trunk access codes, or to dial a
different digit string for each of the various routes to the same destination.

The complete ARS package provides the following:

* Alternative Routing

* Least Cost Routing

e Toli Control

¢ Overlap Outpulsing

* Expensive Route Warning
* Callback Queueing

e Camp-on Queueing

* Return Dial Tone.

Alternative Routing

4.2

Alternative Routing is the automatic selection of an alternate trunk route when the first
choice is busy. Routes (e.g., tie trunks or WATS lines) are preprogrammed in an
implied sequence of selection within the Route Lists Table as described on page 5-10.

Least Cost Routing

43

Least cost routing enables the customer to capitalize on the cost benefits offered by
each type of trunk by allowing the installation company to define, via the Route Plans
and Route Lists Tables, the order in which the trunk groups are to be selected. A
number of different route lists can be defined to account for the fluctuation in rates
with respect to the day and time of the week. Route lists are associated with day and
time zones through the programming of the Route Plans table and Day Zone table,
described on pages 5-9 and 5-7.

March 1997 Issue 1 Revision 0 4-1
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Toll Control

4.4

Toll control is an integral part of the ARS feature package. It allows the customer to
restrict user access to specific trunk routes and/or specific directory numbers.

Every peripheral device which is capable of accessing a trunk is assigned a class of
restriction (COR). These CORs are arranged within COR groups which are associated
with trunk groups through the programming of the Route Definition table. The Route
Definition table defines a trunk group, how the digits dialed are to be modified, and
which classes of restriction CANNOT access the route. A maximum of 50 COR Groups,
each containing a maximum of 25 COR members, can be programmed. A COR group
is simply a list comprised of several COR members. Once constructed, the group is
assigned a number (1 to 50). This is the number used in route definition.

Toll control takes place in the following way. Each time a trunk cali is initiated, the
system checks that the COR of the originating device is NOT included in the COR
group assigned to the selected trunk route, verifying that the call is toll allowed (that
is, the user is authorized to make the call).

CORs are assigned to peripheral devices during the initial system programming, in
accordance with the customer’s requirements, and can be modified at any time from
an attendant workstation or CDE terminal by the proper authority (e.g., the
telecommunications manager).

Overlap Outpulsing

4.5

42

The basic principle of overlap outpulsing is to seize a trunk and commence outpulsing
as soon as sufficient digits have been received to identify the route. This is necessary
in order to minimize the post-dialing delay which would otherwise be experienced due
to the serialization of digit collection, trunk seizure and digit outpulsing. The number of
digits collected prior to outpulsing can be programmed by the customer during
customer data entry. These digits may be subject to digit modification prior to being
passed to the appropriate sender (dial puise or DTMF) for outpulsing. Subsequent
digits are collected by the system and are outpulsed. At the end of dialing, indicated
by an interdigit time-out, or the dialing of a complete digit string of known length, the
dialing sender is disconnected. System Option 26, No Overlap Outpulsing, inhibits
overlap outpulsing for all calls.

When overiap outpulsing is used, ARS destinations must not have conflicting length
differences. Such conflicts will cause the first match to be used, not necessarily the
best or specified match. If the following ARS example is used with overlap outpulsing,
the first match on 95 will always select route 2. Route 1 will never be selected.

Leading Digits Digits to Analyse Route
9 56 1
9 5 2

The post-dialing delay (i.e., the time lapse between the completion of station dialing
and the receipt of ringback) which would be experienced when using a DTMF trunk,
is minimum (slightly more than 1 second for a 10-digit number). If no overlap outpulsing
is enabled, the delay for a 10-digit number outpulsed over a dial pulse trunk would be
approximately 16 seconds at 10 pulses per second (pps).

Issue 1 Revision 0 March 1997



Detailed Description

Trunk routes are seized only after the ARS process has determined the validity of the
call with respect to the caller’s class of restriction. In this way, false traffic will not be
generated at the CO (or distant PABX) by aborted seizures.

Expensive Route Warning Tone

4.6

The Expensive Route Warning Tone is a programmable option which presents a tone
to the user during call setup, and, if a SUPERSET 420™ or SUPERSET 430™
telephone is used, the message EXPENSIVE ROUTE appears on the LCD when the
route selected by ARS is programmed as an expensive route. Any route but the first
one may be programmed to deliver an Expensive Route Warning Tone. When alerted
by the warning, the user then has the option of whether or not to continue the call.

Callback Queueing

4.7

Caliback Queueing (Automatic Callback) allows a user who encounters busy tone
after dialing an ARS digit string (i.e., all trunks busy) to dial a callback access code, or,
if a SUPERSET 420 or SUPERSET 430 telephone is used, to select CALLBACK, and
be placed in a queue for the first available trunk. When a trunk becomes free, it will be
seized, the originating device will be rung back, and, when answered, the previously
entered digits will be automatically outpulsed. When honouring a callback, expensive
route choices are skipped when ARS scans for an available trunk.

Camp-on Queueing

4.8

Camp-on Queueing allows the user who encounters busy tone after dialing an ARS
digit string (i.e., all trunks busy) to wait off-hook, or, if a SUPERSET 420 or
SUPERSET 430 telephone is used, to select CAMP ON and remain off-hook until a
trunk becomes free. (When a non-display telephone is used, the user remains
off-hook for 10 seconds and is automatically camped on to the busy trunk group.)
When a trunk becomes free, the system seizes it automatically and the previously
entered digits are automatically outpulsed. Expensive route choices are skipped
when ARS scans for an available trunk when honouring a camp-on.

Return Dial Tone

4.9

Return Dial Tone is a programmable option which allows the system to simulate CO
dial tone for customers who consider that its absence would confuse the users of their
system. For further information, refer to ARS Digit Strings Tables, paragraph 5.2 on
page 5-2.

Maximum Digits Dialed

4.10 The maximum number of digits that may be dialed is 26.

March 1997 Issue 1 Revision O 4-3

[OHUOD JIOL PUD Sy




Automatic Route Selection and Toll Control

4-4 Issue 1 Revision 0

March 1997



5 ARS Tables

General

5.1 The ARS package is a network of tables which contain data relevant to the setting up
of a trunk call, such as routing options and CORs. The tables are interconnected
through a series of indices and pointers. A total of nine tables make up the ARS
network. They are, in order of programming:

IOHUOD IOl PUD SYY

ARS Digit Strings

ARS Nested Digit Strings

ARS Maximum Dialed Digits
ARS Route Plans

ARS Day Zone Definition

ARS Route Lists

ARS Route Definition

ARS Modified Digit

ARS Class of Restriction Groups.

The hierarchy for the tables is shown in Figure 5-1. The system follows this hierarchy
in deciding which routes to select and which users are toli-restricted on the selected

routes. The following paragraphs describe the layout and fields of each table. Refer

to the Customer Data Entry Practice for further information. The way in which the tables
combine to form the ARS network is described in general inPart 6, and in the scenario
givenin Part 7.
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FORM 26 - ARS DIGIT STRINGS ARS CHART
LEADING DIGITS RETURN

RESTRICT
DIALTONE | COR GROUP

i Y

NESTED DIGIT STRINGS n FORM 20 - COR GROUP DEFINITION
DIGITS TO] QUANTITY [ LONG | TERMINATION GROUP COR GROUP MEMBERS
ANALYZE | TO FOLLOW | DISTANCE | TYPE AND NO. NO.
1
2
3
*
I [ | [
- 50
Y

IS THE
ROUTE CHOICE TIME FORM 25 - ARS ROUTE PLANS {ROUTE PLAN 1)

DEPENDENT? (PLAN) DAY ZONE 1 DAY ZONE 2 DAY ZONE 3
— START HR/LIST | START HR/LIST | STARTHR / LIST

YES >

T
T

NO | (ROUTEORLIST) -
] ROUTE PLAN * FORM 21 - DAY ZONE DEFINITION
<] ROUTE PLAN 50 DAY T w It wlt1lFls]s
ZONE
1
FORM 24 - ROUTE LISTS 2
Y IhlgT 1ST [2ND |WT | % [ % [6TH | wT 3
1
S THERE 2
MORE THAN ONE "\ YES »| 3
ROUTE CHOICE?,~ (LIST) *
100
No ] (ROUTE)
FORM .23 -ROUTE DEFINITION
ROUTE | TRUNK COR MOD
- MODIFIED DIGIT TA
NO. GROUP | GROUP | DIGENT. FORM 22 :MODIP TTABLE
1 ENTRY QUANTITY DIGIS 10
Y \ > NO. TO DELETE INSERT
g ;
| 4
o — 3
200 4
\
100
TO SPECIFIED TRUNK GROUP WITH DIGI

MODIFICATION IF NOT RESTRICTED
BY COR GROUP

CCo136

Figure 5-1 ARS Table Hierarchy

ARS Digit Strings Tables (CDE Form 26)
5.2 The ARS Digit Strings tables consist of one primary and one nested table. The nested
table is accessed from the primary table by pressing the SHOW STRINGS softkey on
the attendant console or CDE terminal. (Note: If no leading digits are entered on the
primary table, the nested table cannot be accessed.) The primary table permits the
programming of leading digit information. Actual digit strings and routing information
for each of the leading digit entries is programmed on the nested table.
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The primary table is shown in Figure 5-2 and the nested table in Figure 5-3. The primary
(leading digits) table is comprised of three fields:

Leading Digits: This is essentially the same as a trunk group access code (e.g., the
digit 9) but it may be any digit combination that the customer desires to be analyzed.
An asterisk () is also permitted as a leading digit. A maximum of 100 leading digit
combinations may be specified.

Return Dial Tone: This field allows a simulated dial tone to be returned to the call
originator, after the dial 9 access code for trunks has been received by the system,
since the central office dial tone is not returned until digit analysis has been completed
and a trunk seized. A YES or NO value is entered via the appropriate softkey on the
attendant console or CDE terminal. The default value is NO.

Restricted COR Group: This field is optional and may be programmed with a COR
group number between 1 and 50. Programming a COR group number in this field will
define which group members will NOT be permitted to dial the specified leading digits.
If access to specified leading digits is unrestricted, the field is left blank. For example,
if all users are permitted to dial the leading digit 9, the field would be left blank. If only
those peripheral devices tagged as COR 1 are permitted to dial a given leading digit
combination, the COR group must contain ALL CORs EXCEPT COR 1.

LEADING DIGITS RETURN DIAL TONE RESTRICTED COR GROUP
9 NO Unrestricted
8 NO Unrestricted
4 NO Unrestricted
9 NO Unrestricted
1- 2- 3- INSERT 4- 5-
6- QUIT 7- LEADING DIG 8- 9- SHOW STRINGS | 0-

CC0441
Figure 5-2 FORM 26 - ARS Digit Strings Table - Leading Digits

The nested form specifies the actual digit strings which are to be analyzed. The form
is comprised of four fields; the fourth field being subdivided into two. The fields are:
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Digits to be Analyzed: Each line in this programmable field constitutes one entry.
Digits programmed in this field are used by the system in conjunction with the leading
digits to select the appropriate route. The following wildcard digits may be specified to
simplify entering the digit strings:

NOX

N1X
X
1N1X
1NOX
ON1X

.ONOX

10XXXONOX
T10XXXON1X
10XXX1NOX
TOXXXIN1TX
10XXX0
10XXX1

where N is any digit from 2 through 9 and X is any digit from 0 through 9.

Wildcard digit sequences beginning with N, 0, and 1 may ONLY be used at the
BEGINNING of the digit string; X may ONLY be used at the END of the digit string.

The wildcard digits aliow for the following cases:

To cover routing for any area code NOT SPECIFICALLY ROUTED, NOX and N1X
followed by seven digits would cover all unspecified area codes. They each
represent half of the area codes in North America.

For example, NOX-555-1212 and N1X-555-1212 covers routing for all directory
assistance calls.

To cover routing for any area code NOT SPECIFICALLY IDENTIFIED and where
dialing is preceded by a 1 or 0 long distance access code, TN1X, 1NOX, ON1X,
and ONOX followed by seven digits would cover all unspecified area codes. This
allows wild card restriction of 555 and 976 numbers.

For example, TNOX-976-XXXX, 1N1X-976-XXXX, ONOX-976-XXXX, and
ON1X-976-XXXX cover routing for all 976- calls.

If routes are to be selected based on office codes, blocks of office codes can be
specified; for example, 82X, 83X, etc.

The wildcard sequences 10XXXONOX, 10XXXON1X, 10XXX1NOX, 10XXX1N1X,
10XXX0, and 10XXX1 are designed for the call aggregator market (i.e., hotels,

motels, hospitals, universities) to prevent unauthorized calls from being billed to
the originating line, while allowing consumers access to the long distance carrier
oftheir choice. They are accessed by pressing the ** MORE ** softkey three times.

1-10XXXONOX 2- TOXXXON1X 3- INSERT 4- 10XXX1NOX 5- *MORE**
6-QUIT 7- FIND STRING | 8- DELETE 9- 10XXX1N1X 0-
5—4 Issue 1 Revision O March 1997
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The system sorts digit strings in such a way that expilicitly stated digit strings will be
routed to their routes, while all others will be covered by wildcards. The ordering of
digit strings is performed automatically by CDE after each string is entered. If two routes
are defined for 416 and 416-555-1212, CDE will ensure that the specific string will
occur first in the digits to be analyzed field. The number of entries which can be made
in this field is limited only by the amount of available system memory.

Quantity to Follow: This programmable field specifies the number of digits to be dialed
AFTER the digits to be analyzed, and may be specified as UNKNOWN. The advantage
of specifying the quantity to follow; i.e., 9-592 plus four digits, is that when the final
digit is received, outpulsing can begin, and the DTMF receiver can be dropped,; if
UNKNOWN is specified, the interdigit time-out must occur before this happens, tying
up PABX resources for a longer time than necessary on each call. The total number
of digits in this field, and in the digits to be analyzed field, plus the leading digits (from
the primary table), must be no greater than 26 digits.

Long Distance: This programmable field is used to specify digit strings which are to
be treated as long distance in order to enforce COS option 201, Account Code, Forced
Entry - Long Distance Calls. This field is also used for Room Status Restriction in
hotel/motel applications to restrict long distance calls. A caller with this COS option
must enter an account code prior to dialing one of the designated digit strings. A YES
or NO value must be specified. '

Termination Type and Number: Digits dialed may terminate on a route, a route list,
or a route plan. These two subfields combine to index where each valid digit string is
to be found. The first subfield is programmed with one of ROUTE, LIST, or PLAN,

depending on whether a route, route list, or route plan is indexed. The second subfield

contains the number of the entry within the table referenced in the first subfield. For

example, many destinations can be accessed only by direct distance dialing (DDD).
For such a destination, ROUTE is specified as the termination type. Free calls such

as 911 (in North America) always terminate directly on a route for DDD. If several route
choices are available, a LIST is specified as the termination type, if the choices do not
vary with time of day. A route plan, with day and time zone variations, is not required.
This situation arises where an FX route is always preferred over DDD. In a situation
where multiple route choices are offered, with preferences depending on time of day
and day of the week, a termination type of PLAN is specified.
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DIGITS TO BE ANALYZED | QTY TO FOLLOW | LONG DISTANCE TERM TYPE AND NUM
10 7 NO ROUTE 10
1 7 NO ROUTE 1
20 7 NO ROUTE 20
21 7 NO ROUTE 2
22 7 NO ROUTE 22
23 7 NO ROUTE 23
24 7 NO ROUTE 24
25 7 NO ROUTE 25
26 7 NO ROUTE 26
4 7 NO LIST 4
5 7 NO LIST 5
6 7 NO LIST 6
10 7 NO ROUTE 10

1- 2- X 3- INSERT 4- NOX 5- *MORE*

6- QUIT 7-FIND STRING 8- DELETE 9-N1X 0-

CC0442

Figure 5-3 ARS Digit Strings - Nested Table

ARS Maximum Dialed Digits (CDE Form 27)

5.3

Countries with open numbering plans require an ARS package that restricts the user
based on the number of digits dialed. Each class of restriction has a maximum
number of digits which can be dialed associated with it. If the maximum is exceeded,
the call follows intercept handling for lllegal number routing. The table, shown in
Figure 5-4, is comprised of two fields:

COR: The COR field cannot be modified.

Maximum Number of Dialed Digits: This field is programmable and a value must be
specified for each COR. The allowable range is from 1 to 26 digits plus the default
value of Unlimited. If a COR group has limited access, UNKNOWN must be entered
in the Quantity to Follow column in the nested form of Form 26, ARS: Digit Strings.
This ensures that ARS will not drop after analyzing the first digits. As well, System
Option 47, ARS Unknown Digit Length Time-out, must be set at an appropriate value
so that ARS is not terminated before the CO drops its receivers. in addition, the end-of
dial key (#) which is optional via CDE should be disabled. This prevents the user from
dialing undetected digits after the system’s DTMF receiver has been dropped. If a COR
group has unlimited access, UNKNOWN is not required in the Quantity to Follow
column in the nested form of Form 26 and a quantity can be specified.

Note: The default value of Unlimited is used in North America and must be specified in this column.
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COR MAXIMUM NUMBER OF DIALED DIGITS

UNLIMITED
UNLIMITED
UNLIMITED
UNLIMITED
UNLIMITED
UNLIMITED
UNLIMITED
UNLIMITED
UNLIMITED
UNLIMITED
UNLIMITED
UNLIMITED

0~ S O AWM =

-
N = O Ww

UNLIMITED

—_

1- 2- 3- 4-TOP 5- BOTTOM

6-QuIT 7- 8-COR 9- 0-

€C0443

Figure 5-4 FORM 27 - ARS Maximum Dialed Digits

ARS Route Plans Table (CDE Form 25)

54

The ARS package accommodates a maximum of 50 route plans, each of which is
contained within a dedicated Route Plans table. The header of each table contains
the time zone and the number of the day zone which is to be associated with the route
plan. When first accessed, Route Plan 1 is displayed. By selecting the ROUTE PLAN
softkey, the current route plan is identified, and the display prompts for the route plan
desired: ROUTE PLAN = Entering a number (1 through 50) results in the associated
plan being displayed.

This table defines which route list (see Route Lists Table) is to be used in any given
time zone (1 through 6), in any given day zone (1 through 3). Up to six time zones may
be defined for each day zone, creating a total of 18 possible time zones per week. A
different route list may be specified for each of these. When Time Zone 1 is in effect,
the Route List used at a given time is determined by specifying a START HOUR. The
hour is specified as a 2-digit number (00 through 23). The last START HOUR will create
a time period which extends from that time up to the first START HOUR listed which
creates a time zone loop for each day zone. If no route list is specified for a given
START HOUR entry, all calls accessing the route plan containing this omission WILL
BE DENIED.

The Route Plans table is referenced from the ARS Digit String table. The layout of the
table is shown in Figure 5-5.

March 1997 [ssue 1 Revision 0 5-7

IOHUOD JIO] PUD SV




Automatic Route Selection and Toll Control

The Route Plans table contains four fields:

Time Zone: This non-programmable field lists the six time zone numbers associated
with the currently accessed route plan.

Day Zone 1: This programmable field consists of two sub-fields, used to assign the
Start Hour and Route List number. The Start Hour subfield indicates the time (in 24-hour
format, 00 to 23) from which the route list is available. The route list is available until
the start hour of the next Time Zone. (Note: Day zones are planned on the Day Zone
Definition table. Day Zone 1 is typically Monday through Friday; Day Zone 2 is typically
Saturday; and Day Zone 3 is typically Sunday.) This field on the Route Plans table
informs the system as to what times each day zone is to be in effect. The Route List
subfield informs the system as to what route list is to be used during these times in
these day zones.

Day Zones 2 and 3: These programmabile fields are identical to Day Zone 1.

TIME DAY ZONE 1 DAY ZONE 2 DAY ZONE 3
ZONE | STARTHOUR | ROUTELIST | STARTHOUR | ROUTELIST | STARTHOUR | ROUTELIST

01
02
03
04
05
06

01

6-QUIT 7- ROUTE PLAN 8- 9- 0-

CC0444

Figure 5-5 FORM 25 - ARS Route Plans Table
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ARS Day Zone Definition Table (CDE Form 21)

5.5

Since telephone call rates vary during the day and with the days of the week, the
system must be able to select the least expensive route based on this schedule. The
Day Zone Definition table does this. The week may be broken into a maximum of
three zones. Typically, these are (1) Monday through Friday, (2) Saturday, and (3)
Sunday. The information from this table is used in route plan definition. Refer to Figure
5-6.

The system allows for one definition of three day zones. The Day Zone Definition table
accommodates this feature. The table has eight fields:

Day Zone: This is a non-programmable field which lists the zone numbers 1 through 3.

Mon-Sun: These seven programmable fields either ENABLE (shown by *) or DISABLE
(shown by a blank) a given day zone on a given day of the week. Positioning the cursor
on the desired day of the week results in softkey 1 showing the opposite function to

whatis entered in that field. For example, if Day Zone 1, MON, is ENABLED (an asterisk
is displayed), the softkey will show DISABLE. Pressing the softkey will disable that day
zone for that day. The MON field will then be blank for Day Zone 1 and the softkey will
now show ENABLE. There must be at least one day zone defined for each day of the
week. A user cannot exit from this form if any day does not have one zone defined.

DAY ZONE MON. TUE. WED. THU. FRI. SAT. SUN.
01 * * * * * * *
02
03
01 * * * * * * *
1- DISABLE 2- 3- 4- 5-
6- QUIT 7- 8- 9- 0-

CC0445

Figure 5-6 FORM 21 - ARS Day Zone Definition
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ARS Route Lists Table (CDE Form 24)

5.6

5-10

The Route Lists table contains a maximum of 100 one-line entries, each of which
defines up to six routes. The routes within each entry are listed in the order in which
they are to be tried; i.e., least expensive (Route 1) to most expensive (Route 6). If
there are two or more routes to a given set of locations, and the order in which they
are to be tried changes with the time of day because of rate changes, two lists must
be programmed to reflect this.

The table makes provision for the assignment of an expensive route warning to each
of the second through sixth routes, as required by the customer.

Layout of the table is shown in Figure 5-7. The seven fields which comprise the table
are described below:

List Number: This non-programmable field lists the route list entries. Up to 100 route
lists, each having up to six route choices, may be programmed.

First: This programmable field defines the first choice (least expensive) route. This
route is identified by a one, two, or three-digit number in the range of one through 200.
The number in this field is the route number from the Route Definition table.

Second: This programmable field contains one subfield. This field defines the second
choice route. This route is identified by a one, two, or three--digit number in the range
of one through 200. The number in this field is the route number from the Route
Definition table. The subfield enables the Expensive Route Warning (WT), associating
the warning with this route. When the warning is required, ON is entered; when the
tone is not required, the WT subfield is left blank. The default value is no expensive
route warning (blank subfield).

Third through Sixth: These programmable fields are identical to the second field,
defining the third, fourth, fifth and sixth route choices.
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LIST NUM | FIRST | SECOND | WT | THIRD | WT | FOURTH { WT | FIFTH | WT | SIXTH | WT
01
02
03
04 4 5 ON
05 5 7 ON
06 6 4 ON
07 7 6 ON
08
09
10
1
12
01
1- DISABLE 2- 3- 4-TOP 5-BOTTOM
6-QuUIT 7- LIST NUM 8- 9- 0-

CC0446
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Figure 5-7 FORM 24 - ARS Route Lists Table

ARS Route Definition Table (CDE Form 23)

5.7

The Route Definition table contains a maximum of 200 one-line entries. Each entry
identifies a route. A route comprises a trunk group, the COR Group associated with
the trunk group, and an index to the Digit Modification table. The layout of the Route
Definition table is shown in Figure 5-8.

The same trunk group may be used to create several routes; for example, a call in the
U.S.A. may be routed via either the primary or secondary Specialized Common Carrier
service (SCC). Also, COR groups may be varied so that different COR groups are
assigned to the same trunk group. Because of these variations, more routes are
required than trunk groups. The PABX therefore allows you to program up to 200 routes
which allows for a worst-case situation where four routes are assigned to each of the
50 trunk groups.

The Route Definition table contains five fields:
Route Number: This non-programmable field lists the 200 route numbers.

Trunk Group Number: This programmable field identifies the trunk group associated
with each route. Entries are made in the form of one or two-digit numbers in the range
of one through 50. A maximum of 50 trunk groups may be programmed.

COR Group: This programmabile field identifies the COR group associated with each
trunk group. Entries are made in the form of one or two-digit numbers in the range of
one through 25. A maximum of 25 COR groups may be programmed.
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Modified Digit Entry: This programmable field is the Entry Number on the Modified
Digit table. Entries are made in the form of one, two, or three-digit numbers in the
range of one through 100. This entry is used by the system as an index to the Modified
Digit table.

Comments: This programmabile field permits the CDE programmer to enter any
comment desired against each entry number. The maximum length of the comment
is 20 characters.

ROUTENUM | TRUNK GROUP | COR GROUP | MOD DIGIT ENTRY COMMENTS
01 1 1 1 LOCALDDD
02 1 2 2 LONG DISTANCE DDD
03 2 1 3 BAND 2 WATS
04
05
06
07
08
09
10
1"
12
03 2 1 3 BAND 2 WATS
1- 2- 3- 4-TOP 5-BOTTOM
6- QUIT 7- ROUTE NUM 8- DELETE 9- 0-

ccoa47

Figure 5-8 FORM 23 - ARS Route Definition Table

ARS Modified Digit Table (CDE Form 22)

5.8

The Modified Digit table contains a maximum of one hundred 1-line entries. These are
sequences indexed through a numerical index, 1 through 100, and are associated
with routes through the Route Definition table. Refer to Figure 5-9.

The purpose of digit modification is to allow the station user to dial calls in a consistent
pattern, irrespective of the destination of the call or how it is routed. This table directs
the system as to how digits are to be inserted into or deleted from the dialing sequence.
For example, an FX trunk is installed between two cities, permitting calls to be placed
between the two as if they were local calls. A caller in one of the cities placing a call
to the other city would dial the distant area code, unaware that the system automatically
selects the FX routing for the call. The Modified Digits tables instruct the system to
delete the dialed area code from the dialing sequence when the FX route is chosen
by the ARS package.

Note: The system will not automatically delete or insert any digits. The digits to be inserted or deleted
must be programmed in CDE.
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The Modified Digit table contains four fieids:

Entry Number: This non-programmable field lists the entry numbers one through 100.
The entry number is used in route definition.

Quantity to Delete: This programmable field defines the number of leading digits that
the system must delete from a valid digit string prior to outpulsing. A maximum of 25
digits may be specified.

Digits to be Inserted: This programmable field defines the digits and dial tone markers
which are to be inserted in place of the digits deleted by the previous field. These digits
are prefixed to the modified valid digit string and outpulsed over the trunk. The digits
may be telephony digits 0 through 9, and for DTMF trunks 0 through 9, * and #. A
maximum of 38 digits can be inserted; including any pauses and wait for dial tone
symbols. Special number sequences are:

L [01§UOD |01 PUD SYY

*1 = Pause for five seconds

*2 = Walit for dial tone

*3 = Switch to DTMF for Subsequent Digits

*4 = Stop or start displaying modified digits. Modified digits are displayed on the sets and in
the SMDR records (SMDR must be enabled in CDE Form 16, Trunk Groups). The first
time *4 appears in a digit string the system stops displaying the following modified digits.
The next time *4 appears, the system starts displaying the following modified digits. You
can repeat *4 in a digit string to stop or start the displaying of digits.

*5 = Pause 10 seconds

*6 = Insert caller’s ID (for analog networking)

*7 = Insert caller’s dialed account code (for analog networking)

*8 = Insert PBX node ID number (for analog networking)

*9 = Pause for 1 second

To generate * on a trunk, ** must be inserted.

Comments: This programmable field permits the CDE programmerto enter comments
against each entry number. The maximum length for comments is 20 characters.
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ENTRY | QTYTODEL DIGITS TO BE INSERTED COMMENTS

01 1
02 2 ISDN DESIGN LINK
03
04 2 000 PUBLIC CLID
05 3 000 PUBLIC
06 3 010 PRIVATE
07 3 020 INWATS
08 3 030 FX
09 3 040 TIE
10 3 050 BANDED OUTWATS
1" 3 060 UNBANDED OUTWATS
12
03 1

1- 2- 3 4-TOP 5-BOTTOM

6- QUIT 7-ENTRY NUM 8- DELETE 9- 0-

CC0448

Figure 5-9 FORM 22 - ARS Modified Digit Table

ARS COR Group Definition Table (CDE Form 20)

5.9

5-14

The CORs of the peripheral devices are grouped within the Class of Restriction Group
Definition table. These COR groups are referenced from the Route Definition table
and their contents are interrogated to determine whether or not the calling device has
insufficient privilege to complete the call. Absence of the calling device’s COR from a
COR group indicates to the system that the call CAN be completed. A maximum of 50
COR groups, each containing a maximum of 25 members, can be programmed. COR
members are numbered in the range one through 25; COR groups are numbered in
the range one through 50. Refer to Figure 5-10.

The COR Group Definition table has three fields:

COR Group: This is a non-programmable field which lists the COR group numbers
one through 50.

COR Group Members: This programmable field is used to specify which COR group
members are to be associated with the specified group number. COR member numbers
range from one through 25 and may be entered in any order (member numbers must
be separated with spaces); where entries are consecutive, they must be entered in
the format 1-13.

Comments: This programmable field is used by the programmer to enter any
20-character-long reminder against each group number.
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COR GROUP COR GROUP MEMBERS (SEPARATE WITH SPACES) COMMENTS
01 15 19-22 LONG DISTANCE DDD
02 2-12
03 5 7 14
04
05
06
07
08
09
10
1
12
01
1- 2- 3 4-TOP 5-BOTTOM
6- QUIT 7- COR GROUP 8- 9- 0-
CC0458

Figure 5-10 FORM 20 - COR Group Definition Table

Key System Toll Control (CDE Form 46)

5.10 When a key system telephone user makes a CO trunk call, either by pressing a CO
line key or by dialing a direct CO line access code followed by a trunk number, the
dialed digits are subject to digit analysis according to the digit strings in CDE Form 46,
Key System Toll Control.

Digit analysis is performed as follows:

1.

Try to match the dialed digits against the digit string entries.
If there is a unigue match, go to step 2.

If there is a partial match, wait for the inter-digit timer to time out before deciding
if the user may make a call.

If there is no match, allow the user to make the call, without checking the
termination type or COR.

Determine whether the user needs to dial an account code to make this call (Is
the LONG DISTANCE option YES or NO?). If the option is NO, go to step 3. If the
option is YES and the user has already dialed the account code, go to step 3;
otherwise the call is toll denied.

Determine whether the termination type matches the selected trunk. If the
termination type is a trunk group, the selected trunk must be a member of the trunk
group to qualify for a match, otherwise the call is toll denied. If the termination type
is a trunk, the selected trunk must match the termination trunk. If the termination
type matches, go to step 4; otherwise, the call is toll denied.
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4.

Determine whether the user's COR is a member of the specified COR group. If it
is, deny the call; otherwise, allow the call.

Note: The CO trunk is not seized until enough digit analysis is done to determine that the call may be

allowed.

CDE Form 46, which specifies the actual digit strings to be analyzed, has five fields:

Digits to be Analyzed: Each line in this programmable field constitutes one entry. The
following wildcard digits may be specified to simplify entering the digit strings (N is any
digit from 2 to 9, X is any digit from 0 to 9):

NOX

N1X

X

1N1X

1NOX
ON1X
ONOX
T10XXXONOX
TOXXXON1X
TOXXXTNOX
10XXX1N1X
10XXX0
10XXX1

Wildcard digit sequences which begin with N, 1, or0 may ONLY be used at the
beginning of the digit string; X may ONLY be used at the END of the digit string. The
wildcard digits allow for the following cases:

For any area code NOT SPECIFICALLY IDENTIFED, NOX and N1X followed by
seven digits would cover all unspecified area codes. They each represent half of
the area codes in North America.

» Forexample, NOX-555-1212 and N1X-555-1212 covers routing for all free
directory assistance calils.

For any area code NOT SPECIFICALLY IDENTIFIED and where dialing is
preceded by a 1 or 0 long distance access code, IN1X, TNOX, ON1X, and ONOX
followed by seven digits would cover all unspecified area codes. This allows wild
card restriction of 555 and 976 numbers.

» For example, INOX-976-XXXX, TN1X-976-XXXX, ON0OX-976-XXXX, and
ON1X-976-XXXX cover routing for all 976- calls.

If routes are to be selected based on office codes, blocks of office codes can be
specified; for example, 82X, 83X, etc.
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The wildcard sequences 10XXXONOX, 10XXXON1X, 10XXX1NOX,
10XXX1TN1X, 10XXX0, and 10XXX1 are designed for the call aggregator market
(i.e., hotels, motels, hospitals and universities) to prevent unauthorized calls from
being billed to the originating line, while allowing consumers access to the long
distance carrier of their choice. They are accessed by pressing the ** MORE **
softkey twice and three times.

1- TOXXXONOX 2- 10XXXON1X 3- INSERT 4- 10XXXTNOX 5- *MORE™*

6-QUIT 7-FIND STRING | 8- DELETE 9- 1OXXX1IN1X 0-

The system sorts digit strings in such a way that explicitly stated digit strings will be
routed to their routes, while all others will be covered by wildcards. The ordering of
digit strings is performed automatically by CDE after each string is entered. f two routes
are defined for 416 and 416-555-1212, CDE ensures that the specific string occurs
first in the digits to be analyzed field. The number of entries which can be made in this
field is limited only by the amount of available system memory.

JOHUOD JIO] PUD SYY

DIGITS TO BE ANALYZED | QTY TO FOLLOW |LONGDST | TERMTYPE AND NUM | COR GROUP
4186 7 NO TRUNK 12 1

555 7 NO TRUNK 10 1

NOX UNKNOWN YES TRUNK 11 2

1- 2 X 3 4-NOX 5-*MORE™

6- QUIT 7- FIND STRING 8- 9-N1X 0-

CC0448

Figure 5-11 FORM 46 - Key System Toll Control

Quantity to Follow: This programmabile field specifies the number of digits to be dialed
AFTER the digits to be analyzed, and may be specified as UNKNOWN. The advantage
of specifying the quantity to follow; i.e., 9-592 plus four digits, is that when the final
digit is received, outpulsing can begin, and the DTMF receiver can be dropped; if
UNKNOWN is specified, the interdigit time-out must occur before this happens, tying
up PABX resources for a longer time than necessary on each call. The total number
of digits in this field, and in the digits to be analyzed field, must not exceed 26. This
field is ignored unless System Option 26, No Overlap Outpulsing is enabled. Entry is
disabled by default.
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Long Distance: This programmable field is used to specify digit strings which are to
be treated as long distance in order to enforce COS option 201, Account Code, Forced
Entry - Long Distance Calls. A YES or NO value must be specified. With a yes option,
a key system caller must dial a specified internal number and enter an account code
to receive dial tone, then select an external line, and then dial the called number.

Termination Type and Number: Digits dialed may terminate on a trunk or a trunk
group. Trunks are numbered 1 to 200, and trunk groups are numbered 1 to 50; if only
a number is specified, termination type defaults to trunk group.

COR Group: This programmabile field identifies the COR group by a number in the
range of 1 through 50. If the field is left blank, every COR group can access the digit
string. Users with CORs in the listed COR group number are restricted from dialing
the specific digit string.

Examples

Akey set user selects trunk 12 and dials 416. From Figure 5-11, the first entry matches
the dialed digits. The next step is to check if the user must dial an account code to

make the call. For this example, the LONG DISTANCE field is NO; therefore the user
is not required to dial an account code. The next step is to check if the termination type
matches. The final step is to check if the user's COR is specified in COR GROUP 1;
ifit is not a member, the user is allowed to make the call, otherwise the call is toll denied.

If the user selects trunk 10 and diais 416, reorder tone is returned. The user is allowed
to dial 555 plus seven digits, and any combination of digits other than 416 and NOX
types using trunk 10.

To dial an NOX type, the user must access trunk 11.

To dial 613, the user may use trunk 10, 11, or 12 to make the call.
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6 ARS Operation and

Programming

General

6.1

The object of ARS is to choose one route for a call to take from one location to another
(usually the least expensive) when several routes are available. The ARS package is
the software program which instructs the system on how to make the choice. The
choice the system eventually does make depends upon the parameters defined
within it by the CDE programmer. These are not arbitrary. The parameters are
determined by the needs of the PABX.

Programming the ARS features properly requires (1) an understanding of what the
customer needs, and (2) what the system must know to reflect those needs. It is
important for the ARS programmer to have a good understanding of the cost structure
of the different routes leading from the PABX to any called destination, since it is largely
on the basis of cost that route selection takes place.

Programming Process - General

6.2

In general, the ARS programming process follows this plan:

1. Determine the customer’s needs. The needs of the customer will determine what
types of calls will be permitted by which peripheral devices. Knowing this, the ARS
programmer can assign classes of restriction to the peripheral devices on CDE
Form 09, Stations/SUPERSET™ Telephones.

2. Determine the customer’s facilities. The ARS programmer must know with what
types of trunks the customer is equipped (CDE Form 14, Non-Dial-In Trunks and
Form 15, Dial-In Trunks) and the relative cost of each to the customer.

3. Define CORs and COR groups on CDE Form 20, ARS: Class of Restriction
Groups, and apply these to trunk groups. The COR Group tables specify which
classes of restriction will be toll-denied on a given route.

4. Define day zones (i.e., when rates will vary), modified digits, routes, lists, and
plans.

5. Define digit strings. The leading digits and digit strings data are most important,
since these form the link between what the set user dials, and what plan, list, or
route is used.

6. Specify the maximum number of digits dialed by each COR. For North America:
specify UNLIMITED (no further programming required).

Note that the ARS decision hierarchy, as shown in Figure 5-1, is essentially the inverse
of the programming procedure. The first data programmed (COR members) are the
last used in the ARS decision. The last data programmed (Digit Strings and Leading
Digits) are the first used in the ARS decision, and point towards the required route,
route list, or route plan.
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Automatic Route Selection and Toll Control

The rationale for this dual approach to the ARS structure is this: From the system’s
viewpoint, COR groups and members define the “rank” in importance of each user to
the system. When ARS is given a digit string, it will ultimately accept or reject the call
on the basis of the rank of the peripheral device attempting to make the call, but in
order to do this, it must first determine how the desired call is to be routed. From a
programming viewpoint, it is necessary to identify who possesses what rank before
access to the various routes can be allowed or denied. In this way, digit analysis
programming must take place with the COR of the peripheral devices always in mind.

Programming Process - Key System Telephones

6.3

Key system toli control checks for a digit string match; if one exists, the call is denied.
If there is no match, the call is allowed. In general, the ARS programming process
follows these steps:

1. Determine what types of calls will be permitted by which peripheral devices. Know-
ing this, the ARS programmer can assign classes of restriction to the peripheral
devices on CDE Form 45, Key System Telephones.

2. Determine what types of trunks the customer has from CDE Form 14, Non-Dial-In
Trunks, and which ones each telephone may access.

3. Define CORs and COR groups on CDE Form 20, ARS: Class of Restriction
groups, that apply to these trunks and/or trunk groups. The COR group tables
specify which classes of restriction will be toll-denied on a given trunk. Members
of a listed COR group are restricted from dialing the specific digit string.

4. Define Digit Strings. The digit strings data is most important, since it forms the link
between what the set user dials, and whether the call is allowed or denied.

Specify the quantity of digits still to be dialed (or unknown) for each digit string.
6. Specify whether or not long distance is allowed.

System Programming

6.4

When the paper forms are complete, the data must be entered into the system
memory through the CDE terminal or attendant console. This is part of the customer
data entry process, described in the Customer Data Entry Practice.
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/ Application

General

7.1

ARS is implemented on the PABX in a 2-stage process. First, data must be collected
concerning the customer’s needs and the facilities, such as trunk groups, that they
possess. From this data, the ARS plan can be formulated on paper. Second, the plan
must be transferred from paper to the system memory, through the attendant console
or CDE terminal. Refer to the Customer Data Entry Practice.

Scenario

7.2

This scenario begins with the first stage of ARS implementation, namely, the data
collection and ARS plan formulation stage. For the purposes of this scenario, a
fictitious company is established.

The company has two Canadian locations: its headquarters in Ottawa, and a service
office in Winnipeg. The company also has a plant in Boca Raton, Florida, major
accounts and suppliers in the Toronto area, and the company must be able to make
international telephone calls. The PABX located in Ottawa is to be programmed.

Trunk Groups

In consulting the traffic studies performed by the PABX installation company, it was
decided, in conjunction with the customer, that the PABX in Ottawa would be most
cost-effective when connected to the public network via four trunk groups, and an SCC
(specialized common carrier) link. The trunk groups were defined as follows:

Trunk Group 1: Local trunks, and specialized common carrier account, for calls to the
Boca Raton plant.

Trunk Group 2: Zone 2 WATS Trunks (covering area codes 613, 416, 705, 819 and
514).

Trunk Group 3: Ottawa-to-Toronto FX Line.
Trunk Group 4: Two-way tie line to the Winnipeg office.

The cost guidelines which apply to these groups are:
Tie Lines and FX lines are always less expensive than any other trunk group.

WATS is less expensive than direct distance dialing during the hours of 08:00
through 18:00, Monday through Friday, and 08:00 through 12:00 on Saturday.

SCC is less expensive than direct distance dialing during the hours of 8:00 through
18:00, Monday through Friday, and 08:00 through 12:00, on Saturday.
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7-2

The following office codes are to be allowed:

Toronto: 471, 825, 678
Winnipeg: 786

Ottawa: All office codes
Boca Raton: 994

The trunking network for this scenario is shown in Figure 7-1.

COR Assignments

The employees at the company’s head office in Ottawa were separated into COR
groups for purposes of toll control.

COR numbers were assigned to the various workers as follows:

COR 1: Executive. The executive level can access all trunk groups, including the
international network.

COR 2: Upper Management. This level can access WATS, FX, tie, and local
trunks, and can access the SCC office.

COR 3: Middle Management. This level can access FX, tie, and local trunks, and
can access the SCC office with free calls to any area.

COR 4: Technical Staff. This level can access FX, tie, and local trunks.
COR 5: Administrative Staff. This level can access tie and local trunks.

For all other stations not previously assigned, the following COR was given:
COR 6: This level can access the internal network only.

Note: It shouid be remembered that toli control can be applied not only to individual digit strings, but
to trunk groups as well. An example of this is described later in this scenario.

ARS Form Completion

Because ARS involves trunks and trunk groups (both incoming and outgoing), the
PABXforms concerning trunks and trunk groups must first be completed before starting
the ARS tables.
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AREA CODE 204

WATS AND
INTERNATIONAL
CALLS

AREA CODE 613

(204) 7864823

co

WINNIPEG
PABX

AREA CODE 416

COJ )TORONTO

[ ] SCC OFFICE

SPECIALIZED
COMMON CARRIER

AREA CODE 305

PABX

(305) 994-8500

BOCA RATON,
FLORIDA

CC0542
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Figure 7-1 Trunking Network
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Automatic Route Selection and Toll Control

The ARS tables in Figure 7-2 and Figure 7-3 have been completed using the raw data
produced in this scenario. The order in which they were completed is the order in which
they would normally be programmed. A detailed description of the contents of the
tables is given in the paragraphs immediately following Steps 1 through 3.

1. Complete the COR Group Definition table, listing in each COR group the COR
members to be included. The Comments field may include reminders concerning
which level within the company is contained within each group, or comments
concerning the destinations being restricted by each COR group.

Compilete the Day Zone table to provide day zones which satisfy the effect of
changing rates for the trunk groups involved.

2. Complete the Modified Digits table. This table instructs the system which digits to
outpulse and which to absorbe. For example, if the “outside line” access code 9
is not to be outpulsed, the system should be instructed to delete the leading digit
9 from any digit string being analyzed. Similarly, if long-distance DDD calls are
permitted, the system could be instructed to insert the digit 1 into the digit string,
after 9 has been deleted. Since in this scenario it is known that the SCC network
will be accessed, the system can be told to insert the SCC number and account
code. The user would then simply dial a 7-digit telephone number (in this case,
the office in Boca Raton). Digit modification need not consider specific user-dialed
digit strings, but the various dialing possibilities MUST be considered.

Complete the Route Definition table. Determine how many routes are available
for the given trunks and complete the table accordingly. For example, if Trunk
Group 1 has five routes available, each route must appear on this table with its
own route number.

Complete the Route List table. Assign each route defined a level of “choice”. If
Trunk Group 1 has five routes available, order these according to first, second,
third, fourth and fifth choices. The priority of the routes is normally dependent on
cost.

Complete the Route Plan table. This will permit the system to select a route list
on the basis of fluctuating costs due to time of day and day of the week. The hours
at which the rates change must be entered in the Start Hour column.

3. List the leading digits which are to be considered valid by the system; i.e., those
which satisfy the customer’s required access to the public network. The following
order is recommended: (1) directory inquiry numbers and local office codes; (2)
codes which provide unrestricted access to toll routes (i.e., 0 and 01); (3) specific
toll route codes; (4) tie lines; (5) FX lines; (6) WATS lines; (7) calls to be completed
via specialized common carriers. As each leading digits string is entered, specify
the number of digits to follow in the Qty To Follow column.

Complete the nested Digit Strings table. Digit strings index a route, route list, or
route plan depending on the type of call initiated by the digit string. Analyze each
digit string individually and complete the nested Digit Strings table accordingly,

ensuring that each digit string terminates appropriately (as a route, list, or plan).

If necessary, specify the maximum number of dialed digits, otherwise the default
value of unlimited applies (unlimited for North America).
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ARS Digit Strings

The

contents of the ARS Digit Strings tables have been composed in accordance with

the requirements of the following scenario. Each entry is described below.

March 1997

The leading digit has been specified as 9, which, in the scenario, represents the
trunk access code of the PABX. Return dial tone is not required, therefore YES is
specified in the Return Dial Tone field.

Entries 1 and 2 contain digit strings which define free service calls to any area
code, using the wildcard digits NOX and N1X. These calls are completed over local
trunks and only one route is required (Route 9).

Entries 3 through 5 contain the complete digit strings for emergency services,
repair services, and directory assistance. As such, there are no digits to follow
and a 0 is placed in the Qty To Follow column. These calls can only be completed
over one route (i.e., local trunks), and are therefore assigned to the first available
route (Route 1) in the Route Definition table.

Entries 6 through 12 contain a cross section of office codes in the Ottawa area.
In reality, it is likely that all office codes would have to be listed. The number of
digits to follow in each case is four; i.e., the remaining number of digits required
to complete a local call. These calls can only be completed over one route; i.e.,
local trunks. A route (Route 1), having the same trunk group, COR and digit
modification requirements as those required for entries 4 through 10 has
previously been defined. Therefore, Route 1 can be entered in the Terminator
Type and Number column of these entries.

Entry 13 provides an example of how access to an individual telephone number
can be controlled. Access to this number (a local stockbroker) is restricted to the
executive level by indexing it to a route (Route 2) which is associated (through
COR Group 3) with COR 1. The number of digits to follow is 0.

Entries 14 and 15 contain digits which allow unlimited access to the toli call
network; i.e., digit O for operator assistance and 01 for access to the international
network. The number of digits to follow for entry 14 is 0. The number of digits to
follow for entry 15 is Unknown, since it is dependent on the call destination. The
Qty To Follow entry for this string therefore contains the word Unknown. A route
exists (Route 2) and satisfies the COR and digit modification requirements for
entries 14 and 15. Route 2 is therefore entered in the Terminator Type and Number
column of these entries.

Entry 16 contains the complete digit string for the service office in Winnipeg. As
such, the number of digits to follow is 0. This call can be completed over either of
two routes: the tie trunk or DDD. Since these routes are not time-dependent (tie
trunks are always less expensive than DDD), a List (List 1) is defined in the
Terminator Type and Number column.

Entry 17 is an example of a toll number within the home area; therefore, a new
digit modification sequence must be defined which inserts the toll digit 1 prior to
outpulsing. This digit modification sequence is defined in entry 2 of the Modified
Digits table and is referenced from a newly defined route within the Route
Definition table (Route 3).
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» Entry 18 contains the digit string which defines the number of the plant in Boca
Raton. Calls to this destination can be completed using one of two long distance
services: SCC or DDD. The tariff structure for SCC is similar to WATS in that SCC
is less expensive than DDD during business hours. As such, the two routes for
entry 18 are indexed via the Route Plan table and Route List Definition table. The
number of digits to follow is 0 and the first available route plan is Plan 1.

 Entries 19 through 21 contain the digit strings which define toll routes to specific
COs within area code 416. The number of digits required to complete a call to any
of these offices is 4. These calls can be completed over any one of three routes:
FX, WATS, or DDD. These routes are time-dependent (i.e., during some times
WATS is less expensive than DDD, and at others, DDD is less expensive), and
as such, they are indexed to PLAN 2 inthe Terminator Type and Numbercolumn.

» Entry 22 contains a digit string which defines the area code 416. The digits to
follow can be any combination of seven digits. This provides a user, having the
required COR, with unrestricted access to any CO within the area defined by area
code 416. Like entries 19 through 21, these calls can be completed over any one
of three routes which are time-dependent. However, unlike entries 19 through 21,
user access is not restricted to specific COs, and therefore an additional set of
routes having the relevant CORs is required. Consequently, additional route lists
are required to list the new routes and an additional route plan is required to
associate the new route lists with day and time zones. Plan 3 is therefore entered
in the Terminator Type and Number column.

» Entries 23 through 25 contain digit strings which define the three area codes which,
in conjunction with entry 22, define the area codes accessible through Zone 2
WATS. Unlike entry 22, calls made via entry 23 through 25 can only be completed
over either of two services: WATS or DDD. These two routes are time-dependent
and are therefore indexed to Plan 3 in the Terminator Type and Number column.

Route Definition Table

Calling devices which are routed to Route 1 from the ARS Digit Strings tables are
allowed to complete calls over the CO Trunk Group 1 if they are part of COR Group
1. The digit modification sequence for such calls is defined in Modified Digits table
entry 1. Similarly, devices are routed via Routes 2 through 9 from the Route List table.

Route List Table

List number 1 is referenced from the ARS Digit Strings table. It provides alternate
routing by listing two routes: Route 4 and Route 5. The routes are listed in order of
cost (Route 5 is identified in the Route Definition table as the tie line between Ottawa
and Winnipeg), and as such it is always less expensive than the alternative DDD route
defined by Route 4.

List numbers 2 and 3 are referenced from Route Plan 1. Within that plan, they are
assigned to time zones such that for any given time zone, they define the least cost
routing. Each entry lists two routes: Routes 3 and 6 (Route 3 being DDD and Route 6
being identified within the Route Definition table as SCC).

List numbers 4 and 5 are referenced from Route Plan 2. They list three routes (2, 7
and 8) in order of cost for the day and time zones defined within Route Plan 2.
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List numbers 6 and 7 are referenced from Route Plan 3. They are similar to entries 4
and 5 with the exception that the FX line is not included.

Route Plan Table

Route Plans 1 through 3 are referenced from the ARS Digit Strings tables. They assign
route lists to the day and time zones which are defined in the associated Day Zone
table. In Route Plan 1, least cost routing is provided by Route List 2 during Day Zone
1, Time Zones 1 and 2, and Day Zone 2, Time Zone 1, and by Route List 3 in the
remaining day/time zones.
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ARS FORMS WORKSHEET

FORM 26 - ARS: DIGIT STRINGS

Leading Digits Retum Dial Tone (Y/N) COR Group
9 Y A
NESTED FORM
L Quantity Long Termination
Digits to Analyse o Follow Distance Type & Number
1 NOX5551212 0 R 9
) —— . R . ROUTE IF ONLY ONE ROUTE C
3 0 R 1
4 0 R ! LIST IF MORE THAN ONE ROUTE B
5 0 R 1 »
6 [ R 1
7 [ R 1 FORM 25 - ARS: ROUTE PLANS
8 7 R T
9 4 R PR = ROUTE PLAN #:
I ¢ R ! "5 Day Zone 1 Day Zone 2 Day Zone 3
a3 it ay Zone
1 832 4 R 1 , Time ay Zone y one Y
12 592 4 R 4 Zone || Start | Route Start | Route Start | Route
Hour List Hour List Hour List
[+ 4
13 5928246 0 R 2 ] ; s 5 A 2 s s
14 0 0 R 2 2
[
15 01 Unknown R 2 < 2 12 2 12 3 12 3
16 2047884023 0 L 1 % 3 18 3 18 3 w | 3 [
[=]
17 624 4 R 3 e
4
18 3059448500 0 P 1 Y
18 416678 4 P 2 & 5
) 416471 4 P 2 5
21 416825 4 3 2
2 416 7 P 3 ROUTE PLAN #
7 P
23 3 1 8 4 8 4 8 5
2 7 P 3
2 7 B 3 2 12 4 12 5 12 5
3 18 5 18 5 18 5
4
5
6
E— ROUTE PLAN # —>
l l
25 DIGITS MAX (INCLUDING LEADING DIGITS) 1 8 7 8 7 8 6
FORM 21 - ARS: DAY ZONE DEFINITION 2 ” 7 2 6 2 6
Day Zone MON TEU WED | THU | FRI | sAT | SUN 8 18 6 18 § 18 §
4
5
6
SPECIFY ADAY ZONE FOR EACH DAY OF THE WEEK THERE ARE A MAXIMUM OF 50 ROUTE PLANS.
WITH AN ASTERISK () IF THIS FORM IS USED, THEN ALSO FiLL OUT FORM 21.
€C0137
Figure 7-2 Table Network (Part 1)
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’ o

FORM 24 - ARS: ROUTE LISTS

List

No, 1st 2d | WT [ 3ed | WT | 4th | WT | 8t Wt | 6th | WT
1 4 N
2 3 N
3 6 Y

L.
_—

FORM 20 - ARS: COR GROUP DEFINITION

List

COR Group Mambers

Comments

6-25

3-25

2-25

5-25

4-25

ARS FORMS WORKSHEET

FORM

23 - ARS: ROUTE DEFINITION

Trunk COR Mod Dig

ol gl e S —
1 1 2
1 3 1
1 3 2
1 2 1
4 4 3
1 5 4
3 1 5
2 2 1
1 1 2

'

FORM 22 - ARS: MODIFIED DIGIT TABLE

(rngtz%) (23521:1‘2’7'"::3) Comments
1 NONE
2 1 1
1 0
1 5673931234567

.
1

Trunk Groups COR Assignment ENTRYNO.: GENERIC 1001 - 50
1 - Local Trunks 1 -all frunks GENERIC 1002,
2-Zone 2 WATS  2-WATS, FX, Tie, SCC, local 1003, 1004,
3-FXline 3-FX, Tie, SCC, local LIGHTWARE - 100
4 -Tieline 4 - FX, Tie, local
5.- Tig, local TRUNK OUTPULSING
6 - Internal calls only
CC0138
Figure 7-3 Table Network (Part 2)
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Day Zone Table

The Day Zone table defines three time zones for each day. These are combined in the
Route Plan table to form nine day and time zones.

In this scenario, three trunk groups are time-dependent: the WATS lines and the CO
and SCC trunks. The tariff structure for these two groups is such that WATS is less
expensive than DDD on Monday through Friday from 08:00 - 18:00, and on Saturday
from 08:00 - 12:00.

COR Group Definition Table

All entries in the COR Group Definition table are referenced from the Route Definition
table. Group 1 contains CORs 6 through 25. Peripheral devices which have been
assigned any of these CORs are restricted from completing calls via routes which
reference COR Group 1. Similarly, COR Groups 2 through 5 define different levels of
service.

Modified Digits Table

All entries in the Modified Digits table are referenced from the Route Definition table.

» Entry Number 1 is associated with digit strings in the ARS Digit Strings table where
the digits to be outpulsed are identical to those dialed by the user. As such, only
the leading digit of the string is absorbed and no digits need be inserted.

* Entry Number 2 is associated with digit strings in the ARS Digit Strings table which
represent toll calls and therefore require the leading digit to be absorbed and the
toll digit 1 to be inserted.

» Entry Number 3 is associated with digit strings in the ARS Digit Strings table which
are outpulsed over the tie line to Winnipeg, and as such, all digits dialed by the
user are deleted and a 0 for the distant attendant is inserted.

e Entry Number 4 is associated with calls which are completed via the SCC link.
The SCC account code is inserted in the digits to be outpulsed.

* Entry Number 5 is associated with the digit strings in the ARS Digit Strings table
which are outpulsed over the FX Line to Toronto. The first four digits are deleted
and a dial tone marker is inserted in the DIGITS TO BE INSERTED column.

Scenario - Key System Toll Control

7.3

7-10

When a Key System telephone selects a CO line to make a call, toll control is invoked
before the trunk is seized. Key System Toll Control is essentially a verification to
determine if the dialed digits are restricted from being dialed on the selected trunk;
otherwise, the call is allowed. As digits are received, they are analyzed; if there is no
digit match on the selected trunk, the call is allowed. If there is a match, the long
distance and type of termination is checked to see if the call should be denied. If the
call is allowed, then the COR Group is checked to see if the caller is allowed to make
this call.
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A typical CDE Form 46, Key System Toll Control, as shown in Figure 7-4, has been
composed for this scenario and each entry is described below.

* Entry 1 allows users who are not included in COR group 1 to make long distance
calls to Area Code 416 on trunk 1.

Area code 416 may be dialed by non-members of COR group 1.

* Entry 2 allows non-members of COR group 1 to dial 555 numbers using trunk 2.

555 plus seven digits, and any combination of digits other than 416 and NOX types
is allowed using trunk 10.

* Entry 3 allows non-members of COR group 3 to dial 976 numbers using any trunks

in trunk group 4.

Denied to dial any call to 976 plus four digits.

* Entry 4 allows non-members of COR group 2 to dial NOX calls using trunk 3.

Allowed to dial NOX long distance calls.

DIGITS TO BE ANALYZED | QTY TO FOLLOW | LONG DST TERMTYPE ANDNUM | COR GROUP
416 7 NO TRUNK 1 1
555 7 NO TRUNK 2 1
976 7 NO GROUP 4 3
NOX UNKNOWN YES TRUNK 3 2
1- 2- X 3 4- NOX 5- *MORE™
6- QUIT 7- FIND STRING 8- 9-N1X 0-

Figure 7-4 Typical Key System Toll Control Form

CC0543

Digits to be Analyzed Strings: These digits are analyzed to find a match, or to
determine that there is no match.

Quantity to Follow: The number of digits which are to follow the digit string is listed

here.

Long Distance: This column allows or does not allow a long distance call.
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Term Type and Number: The type of termination for this key (either trunk or trunk
group) and its number are programmed in this column. After the digits are analyzed,
this column is checked to verify that the selected trunk is included so that the call may
be allowed.

COR Group: The COR Group Definition table lists the COR members to be included
in each COR group. The COMMENTS field may include reminders concerning the
destinations being restricted by each COR group. The last check that is made before
allowing a call is whether or not the caller is a member of a restricted group.
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8 Automatic Data Route

Selection (ADRS)

General

8.1

Similar to voice calls, outgoing data calls are dependent upon the digits dialed, time of
day, and restrictions set up during CDE. An additional requirement of ADRS is the
grouping of trunks by their ability to carry data at a maximum baud rate. Since trunks
can presently be grouped and named, no modifications are required to the existing
program. ADRS is not available with LIGHTWARE Basic software.

Application

8.2

This section is intended as an example of an ADRS/ARS program which could be
used by a programmer in Kanata. In this section, a bottom-up path through the steps
taken by the programmer will be followed. This is not intended to represent the full
CDE requirements.

In the following example, Mitel has three locations: Kanata, Florida, and England. The
programmer needs the following information: ,

1. Knowledge of available trunks (number, type, and line speed)

2. The assigned class of restriction

3. Toll control requirements

4. Internal numbering plan specifics.

The following outgoing trunks are available:

1. Eight CO trunks, comprising five 600 baud lines, two 1200 baud lines and one
4800 baud line

2. A 1200 baud tie line to Florida.

Trunk Groups

The CO trunks are defined in CDE Form 14, Non Dial-In Trunks, and the tie trunk is
definedin CDE Form 15, Dial-In Trunks. The following tables list trunks that are grouped
according to their common characteristics in CDE Form 16, Trunk Groups. In this
example, shown in Table 8-1, all trunks of the same type and speed are considered to
form a group.
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Table 8-1 Trunk Groups
Trk Grp # Trunk Type Group Members
1 600 baud CO 1,2,3,4,5
2 1200 baud CO 6,7
3 4800 baud CO 8
4 1200 baud tie 9
COR Groups

CDE Form 20, COR Group Definition, is used to create all necessary COR groupings,
as shown in Table 8-2.

Table 8-2 COR Groups
COR Group COR Group Members Comments
1 1 President
2 1-3 President & Upper Management
3 1-6 President & Managers
4 1-9 All but Administration
5 1-15 All

Voice Station Requirements

Table 8-3 summarizes the customer’s requirements and the following restrictions apply
for outgoing voice calls:

1. Everyone is allowed to call Florida using the tie trunk.

2. Technical staff, all management, and the president are allowed to call anywhere
in North America using any trunks.

3. Middle managementis allowed to call the England office only during evening hours
when the discount rate applies.

Upper management is allowed to call the England office any time.
The president is allowed to call any humber (including the operator 9-0) any time.

Administration staff are not allowed any long distance calls.
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Data Station Requirements

The
1.

following restrictions apply for outgoing data calls:
The presidentis unrestricted and can use lines of any speed during the day or night.

2. The 4800 baud CO trunk is used for data calls only.
3. The president and all management are allowed use of the 4800 baud line subject
to the time of day restrictions imposed by voice station requirements.
4. Technical staff are allowed use of the 4800 baud line at night only, but for local
calls only.
5. Technical staff, all management, and the president can use any trunk to Florida
(subject to time of day restrictions listed above).
6. The 1200 baud tie line to Florida is only cheaper than CO trunks with lower or the
same baud rates during the day.
7. Administration staff are not allowed outgoing calls originating at a data station.
Table 8-3 Customer Requirements Table
Digit String Route Type Time COR’s
System Abbreviated 600 Baud CO Day 1.3
Dial Number 600 Baud CO Night 1..6
(England) 1200 Baud CO Day 1.3
1200 Baud CO Night 1..6
4800 Baud CO Day 1.3
4800 Baud CO Night 1..6
System Abbreviated 1200 Baud Tie line - 1..15
Dial Number 600 Baud CO - 1..9
(Fiorida) 1200 Baud CO - 1..9
4800 Baud CO - 1..6
9-305-994-8500 1200 Baud Tie line - 1..15
(Florida) 600 Baud CO - 1.9
1200 Baud CO - 1..9
4800 Baud CO - 1..6
9-0 (Operator 600 Baud CO - 1
Long Distance) 1200 Baud CO - 1
4800 Baud CO - 1
Page 1 of 2
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Table 8-3 Customer Requirements Table (continued)

Digit String Route Type Time COR’s
9-Else (Local) 600 Baud CO - 1.9
1200 Baud CO - 1.9
4800 Baud CO Day 1.6
4800 Baud CO Night 1..9
9-1-Else 600 Baud CO - 1.9
(Long Distance) 1200 Baud CO - 1.9
4800 Baud CO - 1..6

Page 2 of 2
Day Zones

In this example, the day zones are as follows:

» Day Zone 1, Monday to Friday
» Day Zone 2, Saturday
* Day Zone 3, Sunday

Day zones are entered on CDE Form 21, ARS: Day Zone Definition.

Modified Digits

CDE Form 22, ARS: Modified Digit Table, defines digits which are replaced before
outpulsing. Four digits are deleted because there are four digits in each system
abbreviated dial number, described later in this section. The digit modification table

used in this example is shown in Table 8-4.

Table 8-4 Digit Modification

Entry QTY to DEL Digits to Be Inserted
1 4 011-44-62872821
2 4 None
3 4 1-305-994-8500
4 1 1
5 1 None

Issue 1 Revision O
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Route Definition

CDE Form 23, ARS: Route Definition, as shown in Table 8-5, is derived from the
Customer Requirements table, Table 8-3. The Route Definition table finalizes the
customer requirements table by specifying a trunk group number and the digit
modification to use for the dialed digit string.

[OIUOD (IO PUD SyY

Table 8-5 Route Definition
Route Num Trunk Group COR Group Mod Digit Entry
1 1 2 1
2 1 3 1
3 2 2 1
4 2 3 1
5 3 2 1
6 3 3 1
7 4 5 2
8 1 4 3
9 2 4 3
10 3 3 3
11 4 5 2
12 1 4 4
13 2 4 4
14 3 4 4
15 1 1 4
16 2 1 4
17 3 1 4
18 1 4 4
19 2 4 4
20 3 4 4
21 3 4 4
22 1 4 5
23 2 4 5
24 3 4 5
Route Lists

If a call can use more than one route, digit translation accesses CDE Form 24, ARS:
Route Lists, instead of a route. For example, if the digit string 8822 were produced,
route 7, 8, 9 or 10 can be used to complete the call. Note here that the routes in each
route list are entered in order of ascending cost. Table 8-6 defines the route lists for
this example.
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Table 8-6 Route List Table
List Num First Second WT Third WT Fourth

1 1 3 5
2 2 4 6
3 7 8 9 10
4 8 9 10 7
5 11 12 13 14
6 12 13 11 14
7 15 16 17
8 18 19 20
9 18 19 21

10 22 23 24

Route Plan

CDE Form 25, ARS: Route Plans, is used when time of day dependencies exist for a
given digit string. Each entry in the route plan identifies either a route or a route list
from which a trunk group is selected. For this example, the three time zones are:

Time Zone 1 (TZ1) = (0810 17)
Time Zone 2 (TZ2) = (1810 22)
Time Zone 3 (TZ3) =(23,and 0to 7))

The following route plans were created according to the customer’s requirements:

Route Plan 1
Time Day Zone 1 Day Zone 2 Day Zone 3
Zone Start Hr Rte List Start Hr Rte List Start Hr Rte List
1 08 1 08 1 08 1
2 18 2 18 2 18 2
3 23 2 23 2 23 2
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Route Plan 2
Time Day Zone 1 Day Zone 2 Day Zone 3
Zone Start Hr Rte List Start Hr Rte List Start Hr Rte List
1 08 3 08 3 08 3
2 18 4 18 4 18 4
3 23 4 23 4 23 4
Route Plan 3
Time Day Zone 1 Day Zone 2 Day Zone 3
Zone Start Hr Rte List Start Hr Rte List Start Hr Rte List
1 08 5 08 5 08 5
2 18 6 18 6 18 6
3 23 6 23 6 23 6
Route Plan 4
Time Day Zone 1 Day Zone 2 Day Zone 3
Zone Start Hr Rte List Start Hr Rte List |~ StartHr Rte List
1 08 8 08 8 08 8
18 9 18 9 18 9
23 9 23 9 23 9

[04UOD jIO0L PUD S¥V

The ARS programmer defines the digit string for the Tie trunk in CDE Form 26, ARS:
Digit Strings. This trunk is programmed as shown below:

Leading Digits

Return Dial Tone

Restricted COR Group

89

NO

Unrestricted

In CDE Form 31, System Abbreviated Dial Entry, the following index numbers are

defined:
Index Number Digit String
22 3059948500
23 89
30 0114462872821
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These numbering plans result in the following system abbreviated dial numbers
(sometimes referred to as system speed call numbers):

LocationDirectory NumberSpeed Call Number

Florida  305-994-8500 8822
Florida 89 (Tie Trunk)8823
England 011-44-628728218830

An originator can dial either the speed call digit string or the full CO trunk directory
number for Florida, but only the speed call digit string is used for any calis to England.

Scenarios

8.3

The following examples illustrate how the ADRS/ARS system uses the tables in the
above application. Each example assumes a Monday to Friday day zone (DZ1).
Abbreviations used are as follows:

RP1=  Route Plan 1
RL1= Route List 1

Ri1= Route 1

Dz1=  Day Zone 1

TZ1= Time
Example 1

At 1:00 PM, a member of the administration staff dials the digit string 9-416-652-5555
from a 600 baud data terminal.

Digit translation follows the path 9-else to select RP4.

1:00 PM represents TZ1 and RP4 [DZ1, TZ1] selects RLS.

RL8 contains the routes R18, R19, R20.

Each of the routes in the route list has legal COR values of [1 to 9], barring their
use since the administration staff COR is [10 to 15].

The call cannot be completed.

Example 2

A member of middle management dials the digit string 8830 from a 1200 baud data
terminal at 10:00 AM.
Digit translation follows the path 8-8-3-0 to select RP1.
10:00 AM represents TZ1 and RP1 [DZ1, TZ1] selects RL1.
RL1 contains the routes R1, R3, R5.
Each of the routes in the route list allows only COR values from [1 to 3] which bars
their use, since a middle manager’s COR is [4 to 6].

The call cannot be completed.
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Example 3
At 9:00 PM, a member of upper management dials the digit string 9-305-994-8500
from a 600 baud data terminal.

Digit translation follows the path 9-3-0-5-9-9-4-8-5-0-0 to select RP3.

9:00 PM represents TZ2 and RP3 [DZ1, TZ2] selects RL6.

RL6 contains the routes R12, R13, R11, R14.

Each of these routes will allow the call since:

[OHUOD [0) PUP S¥V

1. They all allow COR values 2 to 3 (upper management)
2. The originator's baud rate of 600 is less than or equal to the baud rate of all
trunk groups.
The call can be completed.

Observe the order in which the trunk groups are selected. All CO trunks of baud rates
less than or equal to the tie trunk are selected before the tie trunk. Since the call
originated during the night, the CO trunks are less expensive than the tie trunk and,
as stipulated in the requirements, least cost route selection is demonstrated.

Example 4
At 10:00 PM, a member of the technical staff dials the digit string 8822 from a 4800
baud data terminal.

Digit translation follows the path 8-8-2-2 to select RP2.

10:00 PM is TZ2, RP2 [DZ1, TZ2] selects RL4.

RL4 contains the routes R8, R9, R10, R7.

R7 allows the technical staff's COR. R7 uses Trunk Group 4. Trunks in Trunk
Group 4 are each 1200 baud. The call is barred from completion on R7 based on
incompatible baud rates.

R8 allows technical staff's COR. R8 uses Trunk Group 1. Trunks in Trunk Group
1 are each 600 baud. The call is barred from completion on R8 based on
incompatible baud rates.

R9 allows technical staff's COR. R9 uses Trunk Group 2. Trunks in Trunk Group
2 are each 1200 baud. The call is barred from completion on R9 based on
incompatible baud rates.

R10 does not allow the technical staff COR so the call is barred on R10.

The call cannot be completed.
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8-10

Example 5
At 9:00 AM, a member of the administration staff dials the digit string 8822 from a 1200
baud data terminal.

Digit translation follows the path 8-8-2-2 to select RP2.

9:00 AM is TZ1, RP2 [DZ1, TZ1] selects RL3.

RL3 contains the routes R7, R8, R9, R10.

R7 is the Tie trunk to Florida.

The call completes. If the tie trunk was already in use, the call would not complete
since no other route in the route list allows administration COR [10 to 15].
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|

Preventing Toll Fraud

This appendix explains how to program the ARS CDE forms to minimize the possibility
of unauthorized toll access.

All $X-200® PABX systems with any combination of Direct Inward System Access
(DISA), Integrated Auto Attendant or peripheral COV or ONS interfaced Auto
Attendant/Voicemail are susceptible to fraudulent use by unauthorized users.

Analyze all ARS Digit Strings

ARS Digit String entries determine your toll control plan. You should analyze them
closely to ensure that they provide the desired level of toll control. It's extremely
important that you clearly understand which digit string entries the system will identify
as the closest match to the digit string dialed. The digit string that ARS identifies as
the closest match may not be the same digit string entry that you intended the dialed
digits to match.

For Example:

All stations are Class of Restriction (COR) restricted from Route 9. The entry “X” is
intended to pick up all local calls that begin with digits 2 through 9.

DIGITS TO BE ANALYZED | QTY TO FOLLOW | LONG DISTANCE TERM TYPE AND NUM
0 UNKNOWN NO ROUTE 2
1900 7 NO ROUTE 9
10 NO ROUTE 2
X 6 NO ROUTE 1
1- 2- 3- INSERT 4- NOX 5- "MORE*
6-QUIT 7- FIND STRING 8- DELETE 9-N1X 0-

CCo544

Figure A-1 Example 1: Digit Strings Subform for Form 26
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At first glance, this ARS program appears to deny all calls to 1-900. This restriction
applies if a user dials 9 followed by 1-900. If however, a user dials 9 followed by 1 and
then pauses, the ARS Unknown Digit Length Timer will run until it expires and the
system will select Route 2. The user could then continue dialing, 9-0-0 or any other
digits. This access is allowed because the entry of digit string “1” is the closest match
to the digits dialed by the user.

In addition, the SMDR records for these calls may be missing or incomplete. This is
a side-effect caused by users pausing during ARS digit strings for lengths of time
longer than the ARS Unknown Digit Length Time setting. SMDR records are not
generated for these calls because the DTMF receiver is dropped from the trunk when
the ARS Unknown Digit Length Time expires if the dialed digit string is matched.

To prevent these types of calls from being routed, program the ARS as follows.

DIGITS TO BE ANALYZED | QTY TO FOLLOW | LONG DISTANCE TERM TYPE AND NUM
0 UNKNOWN NO ROUTE 2
1900 7 NO ROUTE 9
1X000O0XXX 10 NO ROUTE 2
X 6 NO ROUTE 1
1- 2- 3-INSERT 4- NOX 5-*MORE™
6- QUIT 7- FIND STRING 8- DELETE 9-N1X 0-

CC0545
Figure A-2 Example 2: Digit Strings Subform for Form 26

In the form shown in Figure A-2, the entry of “1xxxxxxxxxx” forces the user to enter a
full 10 digits after dialing 1 before the call routes out. Some areas may require an entry
of “1xxxxxxx” for 1 plus seven digit dialing. In the above example, all calls to 1-900
are toll denied. Test all conflicting ARS entries to determine that insufficient dialing
does not cause the system to route calls incorrectly.

With the recentincrease in international long distance toll fraud, you should give special
attention to 011 calls. Sites that do not normally require international dialing should
toll control all 011 calls. These calls could be routed through the console operator for
screening so that only internal employees would be transferred to an ARS route that
allows 011 to be dialed.
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DISA And Dial-In Trunks

DISA presents the greatest potential for abuse by external callers. Two levels of
security can be provided by restricting the Class of Restriction (COR) and Class of
Service (COS) of the DISA trunk from making external calls, and then allowing the
trunk to have external access if a Verified Account Code is dialed afterthe DISA Feature
access code. The Verified Account Code changes the COR and COS of the normally
restricted DISAtrunk, allowing external access for authorized users. The use of 12-digit
account codes provides the greatest number of possible account code combinations,
and therefore the highest level of protection. Using 12-digit account codes allows one
trillion possible codes. The use of 4-digit account codes only allows ten thousand
possible codes.

|_ [0J{UOD [[O1 PUD SAY

Auto Attendant

The PABX Auto Attendant feature is very similar to DISA in its operation. The only
difference between DISA and Auto Attendant is that the caller is listening to a recorded
announcement with Auto Attendant.

ONS or COV Interfaces Voice Mail/Auto Attendant(COV/ONS VM/AA)

Proper considerations should be made for toll control of COV and ONS VIM/AA ports.
Many peripheral systems simply perform blind transfers to any digit sequence entered
on the incoming trunk. Some ONS VM/AA system use station ports looped back onto
loop start trunks for message-sending setups. This loop-around setup used in
conjunction with System Option 22 (Last Party Clear Dial Tone), can allow a caller who
has been dropped by the VM/AA to receive dial tone, and possibly proceed to dial
through ARS. All station ports used in loop backs should be properly toll controlled
and should only have the minimum required COS options.

System Abbreviated Dial

It's important to note that in the SX-200 LIGHT Systems, Abbreviated Dial (speed call)
is not subject to toll control. Access to system speed call is controlled through Class
of Service programming for stations and Dial-In Trunks that require restriction.

A system speed call entry that consists of manually inserted digits could potentially
bypass all COR restrictions. A speed call of this type would be set as follows:

*3XX

“XX™ is any digit 0 to 9 designating the quantity of user dialed digits to be inserted. If
a user accesses a speed call entry which has been configured in this manner, the user
could enter an ARS Leading Digit and enough digits to cause ARS to route. This type
of call would not be subject to COR restrictions.
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Direct to ARS

Any device with Direct to ARS enabled in its COS or the COS of an Account Code
dialed, can bypass the Restricted COR Group entry programmed against the ARS
leading digit programmed in Feature Access Code 37, Direct to ARS. Therefore, a
trunk or station that is COR restricted from an ARS leading digit can still place a call
out through this leading digit, if it is done through the Direct to ARS feature access
code. COR restrictions on specific routes will still apply to all ARS or Direct to ARS
calls made by all devices.

Passwords

Change all levels of passwords from the default passwords on systems that have
modems connected to the maintenance port.
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NOTICE

The information contained in this document is believed to be accurate in all
respects but is not warranted by Mitel Corporation (MITEL®). The information is
subject to change without notice and should not be construed in any way as a
commitment by Mitel or any of its affiliates or subsidiaries. Mitel and its affiliates
and subsidiaries assume no responsibility for any errors or omissions in this
document. Revisions of this document or new editions of it may be issued to
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Infroduction

General

1.1

This document describes the Station Message Detail Recording (SMDR) feature of
the PABX. The document includes a detailed description of the feature and its
operational parameters. Refer to the Peripheral Devices Practice and the Installation
Information Practice for information on the installation of external devices (e.g.,
printers).

Reason for issue

1.2

This practice is issued to describe the SMDR feature of the PABX. This practice also
describes changes that have been made to allow the SMDR feature to interface with
the MITEL ACD TELEMARKETER® Reporting System.

Brief Description

1.3

The Station Message Detail Recording or “call detail recording” feature is an integral
part of the system. It generates a descriptive call record for every incoming and
outgoing trunk call made via the PABX. These call records can be routed to an
RS-232 port for processing or printing. They allow the customer to evaluate the use of
the system’s trunks and determine whether the quantity and type of trunks are the
most economical mix for the traffic being handled by the PABX. In addition, the
customer can analyze the use of the trunk network by corporate personnel. Misuse
can then be corrected through modifications to the toll control assignment.

Data SMDR provides a record of each data call which is made within the PABX so that
all data-related traffic may be analyzed.

ACD TELEMARKETER Reporting System SMDR provides a record of each ACD call
which occurs within the PABX so that all ACD-related traffic may be analyzed.
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Detailed Description -
Trunk SMDR

General

2.1

The SMDR data collection process is initiated every time a trunk (incoming or
outgoing) is seized. The collection process forms part of the system’s call processing
routines; as such, data is collected on a per-call basis for the duration of each call.
The data is formatted into an SMDR record and is routed to a printer output port. The
records can be routed directly to the output port as described in Part 4 of this practice.

When SMDR (outgoing and incoming) is selected, a record is generated for every trunk
call regardless of the call duration, the identity of the originating party or whether the
call is completed. When two or more trunks are involved in a call, a separate record
is generated for each trunk, allowing each trunk to be analyzed for costing purposes.
When a station which is involved in a trunk call invokes a transfer to another station,
only one record is generated; however, the number of the second station appears in
the SMDR call record. A call may be transferred several times but only the first and
second party is recorded. f account codes are entered, a record is generated for each
account code.

An SMDR record is not generated for:

 calls which encounter busy trunks,
+ internal calls between stations or between a station and the Attendant,

» calls made from stations or going to trunks whose class of service includes SMDR
disable.

Note: Automatic Number Identification (ANI), Custom Local Area Subscriber Services (CLASS), and
Dialed Number Identification Service ({DNIS) information can also be reported in an SMDR trunk
record. Enable COS Options 814, SMDR - Record ANI/DNIS/CLASS, and 806, SMDR - Record
fncoming Calls. Please refer to the Features Description Practice for a complete operational
description of ANI/DNIS and CLASS.

Trunk Call Record Buffers

2.2

The PABX has 200 buffers which store call record information. If all buffers become
full, there are two options: overwrite the oldest record, or do not allow trunk calls until
buffers are available.

Recorded Information

2.3

Each SMDR call record occupies a single 85 character line (88 if a 3-digit system
identifier is included). The information which may be inciuded in a call record is as
follows:

e (Call Start time and date
e Calling party
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e Called party

e (Call duration

» Call completion status (e.g., called number busy)

» Digits dialed on the trunk (maximum 26 digits)

e Meter pulses (optional)

* Qutgoing and incoming trunk numbers

* Long calls identified (optional)

e Time to answer incoming calls

« Identifies the second station in a transfer or in a conference
» ldentifies conferences and transfers

* Indicates when the Attendant was involved in the call
e ARS leading digits

» Account code (optional)

o System identifier (optional)

» ANl digits (optional)

» CLASS digits (optional)

e DNIS digits (optional)

* CLASS name (optional)

The definition of the data and its position in the record is given in Table 2-1. The table
has five columns: the first identifies the data; the second defines the data’s position
within the record; the third indicates the format of the data; the fourth describes the
data; and the fifth provides additional notes.

A description of the call record fields detailed in Table 2-1 is as follows:
Note: Five-digit SMDR is described later in this section; see 5-DIGIT SMDR OPTION.

Long Call Indicator (z): This optional field contains a dash (-) for calls 5 to 9 minutes,
59 seconds, a percent symbol (%) for calls10 to 29 minutes, 59 seconds, or a plus
symbol (+) for calls of 30 minutes or more. This is useful when records are to be scanned
manually.

Date (mm/dd): The date is reported numerically as a 2-digit month followed by a 2-digit
day separated by a (/) slash. The year is not reported.

Start Time (hh:mmp): The start time of a call is reported in hours and minutes. System
option “24 Hour Clock” determines whether a 12-hour or 24-hour format is used. The
letter “p” indicates pm in 12-hour format.

Duration of Call (hh:mm:ss): The call duration is reported in hours, minutes and
seconds with leading zeroes being output (maximum time that can be recorded is 18
hours, 12 minutes, 15 seconds).

Calling Party (pppp): This is the identity of the party that originated the call. If a 5-digit
extension numbering plan is used, only the last four digits will be used by SMDR to
identify the calling party. It may be a station, the attendant, or an incoming trunk, as
described below:
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Station Number as Calling Party (cccc): A station number may be one to four
digits (0-9, *, #) which are left-justified; i.e., no leading zeroes.

Attendant as Originating Party: Calis originated by the attendant which do not
involve a third party report a calling party of the console directory number. If the
attendant calls an outside party on behalf of a station or trunk, that station or trunk
is reported as the caller but the Attendant Flag symbol (*) appears in the “Attendant
was Involved” field.

Trunk Number as Calling Party (Tnnn or Xnnn): When the originating party is
an incoming CO trunk, “Tnnn” appears on the record, where “nnn” is the number
of the trunk. When the originating party is an incoming non-CO trunk, “Xnnn”
appears in the trunk record. The “T” or “X” ensures that CO Attendant trunks may
be distinguished from TIE trunks. The trunk number is the trunk ID specified during
customer data entry in the Trunk Assignment tables.

Attendant (f): This 1-digit field contains an asterisk (*) when a call is originated by or
initially answered by the Attendant. This flag will not appear when a call is transferred
to the attendant.

Time to Answer (ttt): This is the number of seconds from the time the incoming trunk
is seized until the call is answered. If the call is never answered, this field displays ***.
It applies to incoming calls only. Leading zeroes are output and the field remains at
255 when an overflow is reached.

Leading Digits (up to 5 ARS leading digits): This field applies to outgoing calls. For
incoming calls, this field reports Time to Answer (see above). Leading digits correspond
to digits programmed in the ARS digit string form during CDE. Leading digits reported
may be from one to four digits long (0-9, *, #) (only the first 4 of 5 digits are reported).
The field is left-justified and space filled.

Digits Dialed on the Trunk (xxx---x): The maximum number of digits (0-9, *, #)
recorded is 26. When the SMDR Meter Pulse On option is selected, this number is
reduced to 20. This field does not include the trunk group access code on outgoing
calls. The digits recorded are the actual digits outpulsed on the trunk after digit
modification has been performed. On dial-in trunk calls, the digits dialed in on the trunk
are recorded. When more than 26 digits are dialed, only the first 26 are recorded and
the rest are ignored.

Meter Pulses (mmmmm): The number of reversals (i.e., meter pulses) received from
an outgoing trunk can be recorded when COS Option 247 (SMDR - Record Meter
Pulses) is enabled. However, the maximum number of digits dialed on a trunk that are
recorded is reduced from 26 to 20. The range of the count of meter pulses is 00000
to 65535, with leading zeroes being output. Meter pulses are used most frequently in
Hotel/Motel applications, where each call generates a pulse, and for outside North
America, where a number of meter pulses is generated for each toll call, proportional
to the distance and duration of the call. Refer to meter pulses in the Features
Description Practice.

Call Completion Status (h) (Outgoing Calls): This field is used to report the
completion status of an outgoing call in so far as the PABX is able to determine it.
When the trunk group is programmed to receive “Answer Supervision” and a
supervision is received, an “A” is reported.
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Call Completion Status (h) (Incoming Calls): The PABX can monitor the outcome
of the call and provide a comprehensive report on the call’'s completion. From a dial-in
trunk, but not a direct-in-line trunk, if the station or hunt group to which the call is
directed is busy, a “B” is recorded. When an incoming dial-in trunk dials an invalid
number and receives reorder tone, an “E” is reported. The field is blank for incomplete
calls. A“T”is reported if the incoming trunk is answered with TAFAS. When an incoming
call is forwarded by the Attendant to a busy station, a “B” appears in the call completion
status field. Recall no answer is indicated by an “N” or an “R”; an “N” indicates that a
transferor did not answer a recall, and an “R” indicates that the transferor did answer
the recall.

Speed Call or Call Forward Flags (C,R, or F): This field contains a “C” when the
number is speed dialed and an “F” when the call is forwarded through the external call
forward feature. Otherwise, “R” will appear (routed via ARS, the default for outgoing
trunk calls).

Called Party (qqqq): This is the party to whom the call is directed. It may be a station
number, the Attendant, or the trunk number for outgoing calls. The format in which the
called party is output is identical to that used for the calling party. See Calling Party
(pppp). Forincoming calls to the attendant, the called party is recorded as the attendant
unless the attendant transfers it to a station. For direct-in lines, it would be the station
number. On outgoing calls handled by the attendant, the called party would be the
trunk number which the call went out on.

Transfer/Conference Call (K): This field identifies calls that involve three or more
parties. It contains a “T” for supervised transfers, “X” for unsupervised transfers (i.e.,
dead transfer or transfer into busy) and a “C” for 3-way conversations and conferences.

Third Party (rrrr): The third party field contains the number of the station to which a
trunk call has been transferred. When several transfers take place during a trunk call,
the first party is the only one reported. The format is identical to that of the Calling Party

(PPPP).

Account Code (aa...a): Account codes are typically used to charge the cost of calls
either to internal departmental cost centers or to project accounts for billing to specific
projects. An extension may have the option or be forced to enter an account code for
trunk calls. The account code may be 1-12 digits (the default value is six digits). If COS
Option 246 (SMDR - Extended Record) is enabled, up to 12 digits of the Account Code
are recorded. Otherwise, only the first eight digits of the account code are recorded.

System Identifier (iii): This optional 3-digit field may contain values from “000” to
“999”. “000” indicates that no identifier has been entered. The system identifier is
programmed at the System level and is printed only if COS Option 246 (SMDR -
Extended Record) is enabled.

ANI/CLASS Digits (nn....n): This optional field may contain up to 10 digits. f COS
Options 806 (SMDR - Record Incoming Calls) and 814 (SMDR - Record
ANI/DNIS/CLASS) are enabled, the ANI or CLASS digits received from an incoming
trunk will be recorded. If no digits are received, this field will be blank.
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DNIS Digits (dd....d): This optional field may contain up to 10 digits. If COS Options
806 (SMDR - Record Incoming Calls) and 814 (SMDR - Record ANI/DNIS/CLASS)

are enabled, the DNIS digits received from an incoming trunk W|II be recorded. If no
DNIS digits are received, this field will be blank.

CLASS Name: This optional field may contain up to 15 characters. If COS Options
246 (SMDR - Extended Record) and 814 (SMDR - Record ANI/DNIS/CLASS) are
enabled, the CLASS name received from an incoming trunk will be recorded. If no
name is received, this field will be blank.

Table 2-1 Summary of Fields in Trunk SMDR Records

Name Columns | Format Definition Notes
Long Call 1 z -=5-9min
(Optional) % = 10-29 min
+ = 30 or more min
Date 2-6 mm/dd mm = Month mm = 01-12
dd = Day dd =01-31
Spacer 7
Start Time 8-13 hh:mmp hh = Hours 00-23
mm = Minutes 00-59
p = PM (12-hour clock)
Spacer 14
Duration of call | 15-22 hh:mm:ss | hh:mm:ss = duration in hh = 00-18
hours:minutes:seconds mm = 00-59
ss = 00-59
maximum = 18:12:15
Spacer 23
Calling Party 24-27 pppp ccce = Extension Number c=0-9,*#
Tnnn = Trunk Number (CO) nnn = 001-200
Xnnn = Trunk Number (Non-CO) | m=0-9, *, #
mmmm = Attendant Console
Directory Number
Spacer 28
Attendant 29 f = Attendant Attendant answered
-- = Attendant not involved or initiated the call,
then transferred it to
an extension.
Leading Digits 30-33 ccce ccce = Access Code (outgoing c=0-9, % #,
and tandem calls only) left-justified
Time to answer | 30-32 tt ttt = time in seconds ttt = 000 - 255,

(Alternate) ** = Call unanswered leading zeroes
output, incoming
calls only

Page 1 0of 3
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Table 2-1 Summary of Fields in Trunk SMDR Records (continued)

Name Columns | Format Definition Notes
Digits dialed on | 34-59 XX ..o X Up to 26 (20 if metering) digits x=0-9,* or#; private
the trunk dialed on the trunk speed call numbers

are not recorded
Meter (Optional) | 55-59 mmmmm | mmmmm = humber of meter mmmmm = 00000 to
pulses 65535, leading
zeroes output
Call Completion | 60 h A = Answer Supervision QOutgoing
Status B = Callee is Busy Incoming
E = Caller Error Direct/Dial-In
T = TAFAS answered Incoming/Dial-In
R = Incoming call recalled and incoming
was answered by transferor Incoming/Outgoing
N = Incoming call recalled and
was not answered by transferor
Speed Call or 61 C,R,or F | C = Number was Speed called Outgoing - All trunk
Call Forward (ARS implied) calls are ARS by
Flags F = Forwarded through External | default.
Call Forward
R = default (ARS implied)
Called Party 62-65 qaaqg ccce = Extension Number c=0-9 " #
Tnnn = Trunk Number (CO) nnn = 001-200
Xnnn = Trunk Number (Non-CO) { m=0-9, *, #
mmmm = Attendant Console
Directory Number
Transfer/ 66 K T = Supervised Transfer
Conterence Call X = Unsupervised Transfer
C = 3-Way or Conference
Spacer 67
Third Party 68-71 rerr ccce = Extension Number c=0-9 " #
Tnnn = CO Trunk Number n=001-200
Xnnn = Non-CO Trunk Number [m=0-9,* #
mmm = Attendant
Spacer 72
Account Code 73-84 aa...a Length of 1 to 12 digits a = 0-9, space-filled
(Optional)
Spacer 85
(Optional)
System 86-88 i Programmed at System level i=0-9
Identifier iii = 000-999
(Optional) 000 = no code
entered
Page 2 of 3
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Table 2-1 Summary of Fields in Trunk SMDR Records (continued)
Name Columns | Format Definition Notes
Spacer 89
(Optional)
ANI/CLASS 90-99 nn....n Up to 10 digits from an incoming | n=0-9, *, #
Digits (Optional) ANI/DNIS or CLASS trunk
Spacer (Optional) | 100-102
DNIS Digits 103-112 |dd...d Up to 10 digits from an incoming | d=0-9, *, #
(Optional) ANI/DNIS trunk
Spacer 113
(Optional) o
CLASS Name 114-128 | 15char's | Up to 15 characters from an =
(Optional) incoming CLASS trunk g
Page 3 of 3
Call Timing

2.4 The timing functions which apply to incoming and outgoing calls are described as
follows:

Incoming Call - Three timing aspects of an incoming cali are recorded on an SMDR
call record: the date, the time taken for the called party to answer and the duration of
the call. The time to answer is the difference between the time when the called device
is seized and the time when the called party answers. The duration of the call is the
difference between the time when the call is answered and the time when the call is
released; i.e., call cleardown. '

Outgoing Call - For an outgoing call, the date, the call start time and the call duration
are recorded on an SMDR call record. The call start time is recorded as either the time
when the called device is seized, or, in the case of answer supervision, the time when
the called device answers. Call answer is determined by an answer supervision signal
provided by the trunk. The call duration is the difference between the time when the
call is answered and the time when the cali is released:; i.e., call cleardown. To be
recorded, calls must either be answered or exceed the duration specified by the Pseudo
Answer Supervision Timer, unless SMDR is specifically programmed. Otherwise; see
Part 6, SMDR Programming and Control.
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Trunk SMDR Call Record Examples

2.5 Examples of typical trunk SMDR call records, excluding account codes and system
identifiers, are shown below:

2-PARTY OUTGOING CALL

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567830123456789012345678901234567890123456789012345678901234567890
-06/13 11:42 00:08:29 214 9 16135552122 ARTO054 000

On June 13th at 11:42 AM, extension 214 obtained trunk number 54 and dialed
“1-613-555-2122". Answer supetrvision was provided. The conversation lasted 8
minutes, 29 seconds.

2-PARTY OUTGOING CALL

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
05/17 10:51 00:01:52 213 9 201 ARX082 000

On May 17th at 10:51 AM, extension 213 accessed an identified trunk group, then
dialed 201 to obtain an extension in the other PABX. The other PABX provided answer
supervision and the conversation lasted 1 minute, 52 seconds. The trunk number was

082.
2-PARTY INCOMING CALL
0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678301234567890123456789012345678901234567890
01/30 15110 00:02:22 7102 008 201 201 000

On January 30th at 3:10 PM, incoming Direct-in Trunk Number 102 rang in to extension
201. The extension answered after 8 seconds and they talked for 2 minutes, 22

seconds.

2-PARTY INCOMING CALL

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03/12 09:11 00:01:12 X116 078 63 224 000

On March 12th at 9:11 AM, Dial-in Tie Trunk 116 dialed hunt group with access code
“63". Extension 224 answered after 7 seconds, and the conversation lasted 1 minute,

12 seconds.

ATTENDANT-HANDLED CALL - OUTGOING TRUNK

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456783012345678901234567830
+01/30 15:27 00:35:11 201 *9 1655556951 ARTO052 000

On January 30th, extension 201 dialed the attendant and asked for an outside line.
The attendant dialed 1-654-555-6951. At 3:27 PM, the other party answered and the
conversation lasted 35 minutes, 11 seconds. Trunk number 52 was used.
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ATTENDANT-HANDLED CALL - INCOMING TRUNK

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
04/05 13:42 00:00:31 709G 009 1234 000

On April 5th at 1:42 PM, trunk 90 rang into the attendant. After 9 seconds, the attendant
at 1234 answered. The trunk party spoke to the attendant for 31 seconds, then hung up.

CALLING EXTENSION TRANSFER CALL

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
04/02 09:36 00:04:55 103 9 5552122 RT162T 100 000

On April 2nd at 9:36 AM, extension 103 dialed ARS leading digit code followed by

555-2122. The called party answered and after conversing, the caller transferred the
called party to extension 100. After further conversation, extension 100 hung up. The
total period for both conversations was 4 minutes, 55 seconds. Trunk number 162 was

used for the call.

CALLED EXTENSION TRANSFER CALL

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
0312 07:42 00:03:06 T162 *003 24T 215 - 000

On March 12th at 7:42 AM, trunk 162 rang the console and requested to speak to
extension 241. The attendant took 3 seconds to answer the call. After speaking to
extension 241, the latter extension then transferred the call to extension 215. The total
conversation lasted 3 minutes, 6 seconds.

ANALOG NETWORKING - OUTGOING CALL

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
01716 09:52 00:0221 2664 9  7082664#95551022 RX124

On January 16th at 09:52 AM, extension 2664 accessed a tie trunk and dialed
95551022. The call lasted 2 minutes and 21 seconds. The Analog Networking feature
caused the analog network access code (708 as defined in Modified Digits Table) and
the calling extension (2664) to be passed onto the trunk.

ANALOG NETWORKING - INCOMING CALL

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
01713 15:26 00:01:18 4300 004 *94300#2777 2777

OnJanuary 13th at 3:26 PM, extension 2777 received a call from an incoming tie trunk.

The incoming digits dialed on the trunk were 2777 (the called extension); the Analog
Networking feature added *9 (network feature access code as defined in CDE) and
4300 (the calling party identification for that tie trunk). The call lasted 1 minute,18
seconds.
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5-Digit SMDR Option

2.6

For those environments where a five digit record of parties in a call is required, the
calling, called, and transferred parties may be identified by five digits instead of four
digits. The Trunk SMDR record is modified as detailed in Table 2-2. The remainder of
the record remains the same as for four digit numbers. System Option 08, Five Digit
SMDR, must be enabled; otherwise, regular 4-digit trunk SMDR is in effect.

Calling Party (ppppp): This is the identity of the party that originated the call. It may
be a station, the attendant, or an incoming trunk, as described below.

Called Party (qqqqq): This is the party to whom the call is directed. It may be a station
number, the attendant, or the trunk number for outgoing calls. The format in which the
called party is output is identical to that used for the calling party. See Calling Party

(PPPPP).

Third Party (rrrrr): The third party field contains the number of the station to which a
trunk call has been transferred. When several transfers take place during a trunk call,
the first party is the only one reported. The format is identical to that of the Calling Party

(PpPPPP).

Table 2-2 SMDR Fields Changed for 5- digit Trunk SMDR

Name Columns | Format Definition Notes

Calling Party 24-28 pPPPPP cccece = extension number ccecee =0-9, %, #
Tnnn = trunk number (CO) nnn = 001-200
Xnnn = trunk number (Non-CO) mmmmm = 0-9, *, #
mmmmm = attendant console aaaaa=0-9, " #
aaaaa = agent ID number left-justified

Called Party 62-66 gqqqq cccece = extension number cceec =0-9, %, #
Tnnn = trunk number (CO) nnn = 001-200
Xnnn = trunk number (Non-CO) mmmmm = 0-9, *, #
mmmmm = attendant console aaaaa=0-9, "% #
aaaaa = agent |ID number ppppp = 0-9, *, #
ppppp = ACD path number left-justified

Transfer/ 67 K T = supervised transfer

Conference Call X = unsupervised transfer
C = 3-way or conference

Third Party 68-72 rrrer ccccec = extension number ccecc =0-9, %, #
Tnnn = CO trunk number n =001 - 200
Xnnn = non-CO trunk number mmmmms= 0 - 9%, #
mmmmm = attendant aaaaa=0-9, ", #
aaaaa = agent ID number ppppp = 0-9, *, #
ppppp = ACD path number left-justified

Note: The changes in data for columns 28, 66, 67, and 72 may affect call costing machines connect-

ed to the PABX, unless the call costing machines are programmed for these new fields.
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Examples of typical trunk SMDR call records (with 5-digit fields) are shown beiow:

OUTGOING CALL WITH CONFERENCE

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
. 06/13 11:42  00:08:29 1701 9 5552122 RT001 C10065

On June 13th at 11:42 AM, extension 1701 dialed 555-2122 via trunk 001 and added
extension 10065 to make a conference call. The conversation lasted 8 minutes, 29
seconds.

OUTGOING CALL PLACED VIA ATTENDANT

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
05/17 10:51 00:01:52 10065 *9 5552122 RT002

dAINS

On May 17th at 10:51 AM, extension 10065 had the attendant place a call to 555-2122
via trunk 002. The conversation lasted 1 minute, 52 seconds.

INCOMING CALL WITH TRANSFER BY ATTENDANT AND THEN BY CALLED EXTENSION

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
04/02 09:36  00:04:55 T002 *004 10065T 1701

On April 2nd at 9:36 AM, a call is received on trunk 002 and answered by the attendant.
The call is transferred to extension 10065, who then transfers it to extension 1701.
The total period for both conversations was 4 minutes, 55 seconds.
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3 Detailed Description -

Data SMDR

General

3.1

The Data SMDR feature allows the printing out of detailed records for external and
internal data calls in a format similar to existing Trunk SMDR printouts.

Note: Data SMDR is not available with LIGHTWARE Basic software.

The major differences between a Data SMDR record and a Trunk SMDR record are:
the month and day are separated by a dash (-) rather than a slash (/) and the “Digits
Dialed on a Trunk” field is replaced by three fields: Data Call Indicator, Type of Data
Call, and Reason for Disconnect. When an external data call uses a pooled modem
to interface the internal data device to analog trunks, the Data SMDR record shows
the call between the data device and the pooled modem, while the Trunk SMDR record
shows the call between the trunk and the pooled modem. An internal modem pooling
call shows the Data SMDR record between the pooled modem and the data device.

The Data SMDR function operates with the trunk SMDR feature in the PABX. Its
printouts may be directed to a specific printer port by programming it in CDE Form 34,
Directed 10. The Data SMDR record format is such that an application processor can

print the records with other call records but not cost them. Through CDE, a data user-

can have the option or be forced to enter a data account code.

Recorded Information

3.2

Each Data SMDR call record occupies a single line of 85 characters (88 if it inciudes
a 3-digit system identifier). The information incfuded in a Data SMDR record includes:

e Long Call Indicator (optional)

e Date

e Call Start Time

» Duration of Call

« Calling Party

» (Calling Party Disconnect

» Data Call Identifier

e Data Call Type

e Party Which Caused the Disconnect
e Call Completion Status

e Indication If Call Was Speed Dialed
e System Identifier (optional)

o (Called Party
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* Called Party Disconnect
* External Indicator

e Trunk SMDR Indicator

* Account Code

A summary of the fields printed in a Data SMDR record is shown in Table 3-1. Many
of these fields are the same as in a Trunk SMDR record.

A description of the fields printed in a Data SMDR record follows:

Long Call Indicator (z): This optional field contains a dash (-) for calls of 5to 9
minutes, 59 seconds, a percent symbol (%) for calls of 10 to 29 minutes, 59 seconds,
a plus symbol (+) for calls of 30 or more minutes, or a space () for durations less than
five minutes. This is useful when records are to be scanned manually.

Date (mm-dd): The date that the data call was initiated is reported numerically as a
2-digit month foliowed by a 2-digit day separated by a (-) dash. The year is not reported.

Start Time (hh:mmp): The start time of a call is reported in hours and minutes.
System Option “24 Hour Clock” determines whether a 12-hour or 24-hour format is
used. The letter “p” indicates pm in a 12-hour format.

Duration of Call (hh:mm:ss): The call duration is reported in hours, minutes and
seconds with leading zeroes being output (maximum time that can be recorded is 99
hours, 59 minutes, and 59 seconds). )

Calling Party (ppppp): This is the identity of the party that originated the call. A 5-digit
extension numbering plan is used. The extension number is a data device (either a
data station or a pooled modem) originating a data call. The pooled modem’s extension
number is for an incoming modem pooling call. It may be a station or an incoming
trunk, as described below:

Station Number as Calling Party (ccccc): A station number may be one to five
digits (0-9, *, #). Ifless than five digits, they are left-justified;i.e., no leading zeroes.

Trunk Number as Calling Party (Tnnn or Xnnn): When the originating party is
an incoming CO trunk, “Tnnn” appears on the record, where “nnn” is the number
of the trunk. When the originating party is an incoming non-CO trunk, “Xnnn”
appears in the trunk records. The “T” or “X” ensures that CO Attendant trunks may
be distinguished from TIE trunks. The trunk number is the trunk ID specified during
customer data entry in the Trunk Assignment tables.

Calling Party Disconnect: The carat character (*) indicates that the calling party
caused the call to be disconnected.

Data Call Indicator: (DATA) indicates a Data SMDR record.

Type of Data Call: This field has four possible values: DTRX, ADL, HM, or ACD. HM
indicates that a Monitor HM session originated from DTRX occurred. ACD indicates
that a Monitor ACD session originated from DTRX occurred. This field may be left
blank if the data call is an incoming or internal modem pooling call without DTRX
access.
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Reason For Disconnect: This field reports the reason the data call was terminated.
Table 3-2 gives possible reasons for disconnecting a data cail.

Call Completion Status: Two values are available: B (Busy) or E (Error).

The busy flag “B” is set if the called party is busy and the caller queues for completion
to the called data device. If the caller terminates while in the queue, the busy flag will
be set. If the call is completed after being queued, the busy flag will not be set.

The error flag “E” is set if the error was “user preventable”. User preventable errors
include:

» dialing the extension of a non-data device,
« originator's baud rate not compatible with destination,

» originator, programmed for autobaud, not entering the auto-baud character within
30 seconds,

» accessing the wrong Modem Pool,

» attempting a call which requires a Pooled Modem, but not dialing a Modem Pool
access code and there is NO default Modem Pool.

Speed Call Indicator: A flag is set if the data call is dialed via system abbreviated
dial or personal speed call on a SUPERSET™ telephone.

Called Party (qqqqd): This is the party to whom the call is directed. It may be a 5-digit
data station number or a pooled modem number for outgoing modem pooling calls

(the called party may not appear in a Data SMDR record which has an error flag set).
The formatin which the called party is output is identical to that used for the calling party.

Called Party Disconnect: The carat character (*) indicates that the called party
caused the call to be disconnected.

External Data Call Indicator: “EX” is displayed in this field when the data call involves
a pooled modem and a trunk, regardless of the direction of the call (incoming or
outgoing). This indicator is not dependent on the existence of a trunk SMDR record.

Only external data calls involving trunks and a pooled modem are flagged. Internal
data calls using a pooled modem are not indicated in this field.

Trunk SMDR Indicator: This field displays an asterisk (*) when there is a trunk SMDR
record associated with this data call. This facilitates the matching of data SMDR
records with SMDR records.

Speed Call or Call Forward Flags (S): This field contains an “S” when the number
is speed dialed.

Account Code (aa...a): Account codes are typically used for security purposes to
charge the cost of calls either to internal departmental cost centers or to project
accounts for billing to specific projects. Data account codes may be optional or a data
caller may be forced to enter an account code when making an internal or an external
data call. The account code may be 1-12 digits (the default value is six digits).
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System Identifier (iii): This optional 3-digit field may contain values from “000” to
“999”. “000” indicates that no identifier has been entered. The system identifier is
programmed at the system level and is printed only if COS Option 246 (SMDR -

Extended Record) is enabled.

Table 3-1 Summary of Fields in a Data SMDR Record

Field Column Format Definition

Long Call 1 z - = 5to 9 minutes, 59 seconds

(Optional) % =10 to 29 minutes, 59 seconds
+ = 30 or more minutes

Date 2-6 mm-dd mm = Month  dd = Day

Spacer 7

Start Time 8-13 hh:mm hh =Hours mm = Minutes

Spacer 14

Duration of Call 15-22 hh:mm:ss | hh = Hours
mm = Minutes
ss = Seconds

Spacer 23

Calling Party 24-28 PPPPP ppppp = Extension Number

Calling Party Disconnect 29 A Indicates that the calling party caused the
disconnect.

Spaces 30-33

Data Call Indicator 34-37 DATA Flags a data call.

Spacer 38

Type of Data Call 39-42 XXXX XXXX = DTRX or ADL or ACD or HM or
blank (blank only for incoming or internal
modem pooling call).

Spaces 43-44

Reason for Disconnect 45-58 14 char's | 14 character explanation - see Table 3-2

Spacer 59

Call Compiletion Status 60 h B = Callee is busy
E = Caller error

Speed Cali Indicator 61 S S = Number was speed called

Called Party 62-66 gaqqq gaqqaq = Extension Number

Cailed Party Disconnect 67 A Indicates that the called party caused the
disconnect.

Spacer 68

External Indicator 69-70 EX Indicates this was an external data call.

Trunk SMDR Indicator 71 * Indicates that there is an associated Trunk
SMDR report.

Spacer 72

Page 1 of 2
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Detailed Description - Data SMDR

Table 3-1 Summary of Fields in a Data SMDR Record (continued)

Field Column Format Definition
Account Code 73-84 aa...a a = 0-9 space filled; iength of 1 -12 digits
Spacer 85
System Identifier (optional) | 86-88 iii i=0t09
iii = 000 to 999
000 = no code entered
Page 2 of 2
Table 3-2 Data Call Disconnect Reasons
Reason Explanation
ADL DISCONNECT | ADL disconnect code dialed.

JAINS

ANSWER: DTR HI

The device is programmed for Auto Answer and has DTR high.

ANSWER: DTR LO

The device is not programmed for Auto Answer and has DTR low. This may
appear on an originator also.

ATTN BUTTON Call/attn button on the DATASET or call/atin key on digital SUPERSET was
pressed.

ATTN CHARACTER | Programmed attention character detected.

BREAKDETECTED | Break character detected.

BUSIED OUT The destination data device is busied out.

BUSY The calied party is already involved in a call. If the busy indicator (column 60)

does notaccompany this reason, then the state of the device may be transient.
Try again. If this reason persists with no busy indicator, reset the device.

CALL DUR OVFLW

The duration of the call timer has overflowed. The call has not been terminated
(the SMDR record has been printed) but this is to inform the system that there
has been a call of long duration (exceeding the timer limit of 99 hours, 59
minutes, 59 seconds). It might be advisable to check with the originator.

CARD REMOVED | The digital line card was removed.
DIALER HANGUP | DATA originator hangs up the voice line before the data call was connected.
DISC BUTTON Disconnect button on the DATASET or data disconnect key on digital

SUPERSET was pressed.

DTR DROPPED

DTR for one or both parties dropped for longer than the programmed interval.

HDLC DISC Communication has been lost to the DATASET.
INACTIVITY Session activity timer expired; refer to CDE Form 11.
INCOMPATIBLE The two data devices are not compatible; one is synchronous, the other is
asynchronous.
INTERCONNECT The two data parties are prevented from being connected by the
interconnection table.
INVALID ACCT The originator used an invalid account code when making a data call.
Page 1 of 3
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Table 3-2 Data Call Disconnect Reasons (continued)

Reason

Explanation

INVALID DEVICE

The pooled modem data set is not a DATASET 2102 or a DATASET 2103.
The attached device is nota valid DATASET,; possibly itis a digital SUPERSET.
If the device is valid, reset the device.

INVALID NUMBER

The originator of the data call dialed a wrong number OR the originating data
device has an invalid hotline number programmed.

INVALID POOL

The wrong type of modem pool was accessed or no modem pool access code
was dialed and there is no default pool.

LINK ABORT/ LINK
FAILURE

An error has occurred in the data link layer of the DATASET communication.
Repeated occurrences may indicate faulty hardware, wiring or electrical
interference.

MODEM HUNG UP

The pooled modem hung up.

NO ACCESS The user failed to enter an access code when System Option Forced Account
Code is on.

NO ADAPTER The pooled modem is missing its modem adapter. This reason may also
appear if the adapter is not a MITEL Modem Adapter.

NO ANSWER The dialed destination has not responded to the programmed auto-answer
stimulus. Check the Data Circuit Descriptor; the called modem did not respond
with answer tone.

NO AUTOBAUD The originator, who is programmed for autobaud, did not enter a carriage
return.

NO CHANNEL There are no available channels. This would indicate a busy system.

NO JUNCTOR There are no available junctors. This would indicate a busy system.

NO SEIZE ACK The trunk used in this outgoing data call did not receive a ‘seize ack’ from the

far end telephone office.

ORIGINATE ONLY

The called party has the “Originate Only” Class Of Service enabled.

PM: DCD LO The pooled modem is programmed to have DCD as “Communication
Established Indicator” and DCD has NOT come HIGH 15 seconds after the
offhook.

PM: DSR LO The pooled modem is programmed to have DSR as “Communication

Established indicator” and DSR has NOT come HIGH 15 seconds after the
offhook.

PM: NO OFFHOOK

The pooled modem has not gone offhook after 10 seconds of waiting.
outgoing - DTR has been raised and the MI/MIC leads have been toggled
with a 2.5 sec ON, 2.5 sec OFF cycle.

incoming - Rl has been detected, DTR has been raised.

PM: RI LO The pooled modem has had ringing voltage applied to its analog side for 10
seconds and has not detected Rl on the digital side. Possible faulty RS-232
connection between the modem and the DATASET.

POWERED OFF The dialed destination is not powered up.

RECEIVER FAIL

At some point in the data call, especially when queuing is involved, a receiver
was not available or did not function as expected.

SET FAILURE

The set failed, dropping the call. See Maintenance Logs for details.

SET POWER UP

The DATASET went through a power up sequence. This occurs if there is a
power supply problem to the dataset.

Page 2 of 3
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Table 3-2 Data Call Disconnect Reasons (continued)

Reason

Explanation

SET UNPLUGGED

Twisted pair connection broken or power removed.

SETUP FAILURE

The call has failed during setup. The cause is unknown and probably obscure.
In this case it is best that the user try the call again. If this persists, the
DATASET should be reset. Further occurrence of this reason code may
indicate a faulty data device or RS-232 connection.

SPEED MISMATCH

Ranges of baud rates of the two DATASETs are not compatible.

SYSTEM DISC The system has disconnected for one of several reasons, none of which is
a problem.
- The destination is busy and the originator cannot (or did not) queus,
- The connection is not allowed due to invalid tenant interconnection,
- The connection is not allowed due to type of devices involved.
TENANTING The two data parties are in different tenant groups.
UNDECODABLE Reason unknown.
Page 3 of 3
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Data SMDR Call Record Examples

3.3 Examples of typical Data SMDR call records are shown below:

DTRX CALL FROM ANOTHER SET WHICH PRESSED BREAK KEY

0 1 2 3 4 5 6 7 8 9

123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:01:24 14114 DATA DTRX  BREAK DETECTED 1410

On March 13th at 11:25, an originating DTRX call from 1411 was answered by 1410.
Extension 1411 pressed the BREAK key, disconnecting the call. The call lasted 1

minute, 24 seconds.

DTRX CALL NOT ANSWERED - TERMINAL POWERED DOWN

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:00:04 1411~ DATA DTRX  ANSWER: DTR LO B 1402

On March 13th at 11:25, extension 1411 dialed extension 1402 (which was busy);
extension 1411 was queued. Extension 1411 dropped DTR (terminal powered down).

DTRX CALL TO A WRONG OR INVALID NUMBER

0 1 2 3 4 5 6 7 8 9

123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:00:03 14114 DATA DTRX  INVALID NUMBER E 1412

On March 13th at 11:25, extension 1411 called extension 1412, which was an invalid
number. The call lasted 1 minute, 3 seconds.

DTRX GALL TIMES OUT AFTER BEING ESTABLISHED

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:01:01 1411 DATA DTRX  INACTIVITY 1412 A

On March 13th at 11:25, Extension 1411 called Extension 1412. The call timed out
after one minute.

DTRX CALL DROPPED WHEN DATASET UNPLUGGED

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:00:30 1411 DATA DTRX  SET UNPLUGGED 1412 A

On March 13th at 11:25, extension 1411 called extension 1412. Extension 1412
removed power from its dataset. The call lasted 1 minute, 30 seconds.
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DTRX CALL DROPS DTR

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456783012345678901234567890123456789012345678901234567890
03-13 11:25 00:00:08 1411 DATA DTRX  DTR DROPPED 1442 A

On March 13th at 11:25, extension 1411 called extension 1412, Extension 1412
powered off its terminal and dropped DTR. The call lasted 8 seconds.

CALL ANOTHER SET AND PRESS THE ATTN KEY

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:01:24 14117 DATA DTRX  ATTN BUTTON 1410

OnMarch 13th at 11:25, extension 1411 called extension 1410. The call was terminated
when extension 1411 pressed the ATTN key. The call lasted 1 minute, 24 seconds.

DURING A DTRX CALL, THE CALLING SET PRESSED THE DISC KEY

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567830123456789012345678301234567830
03-13 11:25 00:01:24 14117 DATA DTRX  DISC BUTTON 1410

On March 13th at 11:25, extension 1411 called extension 1410. During the call,
extension 1411 pressed the DISC key. The call lasted 1 minute, 24 seconds.

DURING A DTRX CALL, THE CALLED EXTENSION PRESSES THE DISC KEY

0 1 2 3 4 5 6 7 8 9

123456789012345678901234567890123456789012345678901234567890123456789012345678301234567890
03-13 11:25 00:01:24 1411 DATA DTRX  SET UNPLUGGED 1410 A

On March 13th at 11:25, extension 1411 called extension 1410. Extension 1410
pressed the DISC key. The call lasted 1 minute, 24 seconds.

DURING A DTRX CALL, THE CALLED EXTENSION PRESSES THE BREAK KEY

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:01:24 1411 DATA DTRX  BREAK DETECTED 1410 #

On March 13th at 11:25, extension 1411 called extension 1410. Extension 1410
pressed the BREAK key. The call lasted 1 minute, 24 seconds.

OUTGOING DTRX CALL DISCONNECTED WHEN THE FAR END HUNG UP

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
+03-13  11:25 02:14:46 1410 DATA DTRX  MODEM HANGUP 898 " EX*

On March 13th at 11:25, extension 1410 made an outgoing DTRX call. The far end
modem hung up which then caused the pooled modem to also hang up. The call lasted
2 hours, 14 minutes, 46 seconds. There is a corresponding trunk record.
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OUTGOING ADL CALLER HANGS UP PREMATURELY

0 1 2 3 4 5 6 7 8 9

123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:00:17 1410 * DATA ADL  DIALER HANGUP $898  EX

On March 13th at 11:25, extension 1410 made an ADL call to an abbreviated dial
number which was an outgoing number. Pooled modem 898 was selected from the
default pool. Before the call was completed, the ADL originator hung up. The call
lasted 17 seconds.

ADL CALL DISCONNECTED BY CALLING PARTY

0 1 2 3 4 5 6 7 8 9

123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:01:24 14107 DATA ADL  ADLDISCONNECT 1411

On March 13th at 11:25, extension 1410 made an ADL call to extension 1411 and
disconnected the call after 1 minute, 24 seconds.

ADL CALL AND CALLED PARTY PRESSES ATTN KEY

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:01:24 1410 DATA ADL ATTN BUTTON 1412 1

On March 13th at 11:25, extension 1410 made an ADL cali to extension 1411. The
call was terminated when extension 1411 pressed the ATTN key. The call lasted 1
minute, 24 seconds.

ADL CALL DIALED AN INVALID NUMBER

0 1 2 3 4 5 6 7 8 9

123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:00:01 14107 DATA ADL  INVALID NUMBER E 1412

On March 13th at 11:25, extension 1410 dialed an invalid number. The system
disconnected the call. The call lasted 1 second.

ADL CALL CAMPS ON BUT CALLED TERMINAL 1S TURNED OFF

0 1 2 3 4 5 6 7 8 9

123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:01:24 1410 DATA ADL ANSWER: DTRLO 1411 A

OnMarch 13th at 11:25, extension 1410 camped a call onto extension 1411. Extension
1411 turned its terminal off. The camp-on lasted 1 minute, 24 seconds.
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ADL CALL AND CALLED PARTY UNPLUGGED DATASET LINE

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:00:24 1410 DATA ADL SET UNPLUGGED 1411 4

On March 13th at 11:25, extension 1410 called extension 1411. Extension 1411
unplugged its dataset from the Digital Line Card. The call lasted 24 seconds.

ADL CALL TO ANOTHER DATASET, THEN DROPPED BY PRESSING DISCONNECT BUTTON

0 1 2 3 4 ) 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:01:24 1410 ~ DATA ADL DISG BUTTON 1411

On March 13th at 11:25, extension 1410 established a call with extension 1411.
Extension 1410 presses its Disconnect Button to disconnect the call. The call lasted
1 minute, 24 seconds.

ADL CALL - NO HANGUP AFTER PRESSING <CR>

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890
03-13 11:25 00:00:22 1410 * DATA ADL SETUP FAILURE 1411

On March 13th at 11:25, extension 1410 made an ADL call to extension 1411 but did
not hang up after pressing <CR> (Carriage Return). The call lasted 22 seconds.

Data Call Record Buffers

3.4 There are 128 buffers which are dedicated for Data SMDR. Data SMDR records can
be directed to any 10 port, independent of other directed 10, including trunk SMDR.
The one error that can occur is a lack of available buffers which occurs when records
are being queued for printing while the printer is not printing.

If the port to which the Data SMDR records are directed is not guaranteed to print (refer
to CDE Form 34, Directed 10), and no Data SMDR buffers are available, the oldest
records are automatically overwritten, irrespective of the state of COS Option 908,
Data SMDR - Overwrite Buffer.

If the port to which the Data SMDR records are directed is guaranteed to print, and no
Data SMDR buffers are available, the state of COS Option 908, Data SMDR-Overwrite
Buffer will determine the action. If OVERWRITE is enabled in CDE, the oldest buffer
in the queue will be overwritten; therefore, all calls are not guaranteed to be recorded.
Ifthe OVERWRITE option is disabled, data calls will be barred, due to lack of resources,
once the buffers are full.

An external data call causes a Data SMDR record and a trunk SMDR record to be
printed.
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4 ACD TELEMARKETER

Reporting System SMDR

General

41

A new SMDR record is created every time an ACD path is seized. At the completion
of the call, the data is formatted and routed to an RS-232 output port. The contents of
this record describe how the call progressed through the ACD path. This information
is required by the ACD TELEMARKETER Reporting System.

If the call is transferred to an ACD path, either by the attendant or from another
telephone, a second SMDR record is created. The first record is the usual incoming
trunk SMDR record that shows the call being transferred to the ACD path. The second
record contains details about how the call progressed through the ACD path.

If an ACD call interflows out of an ACD path without being answered, a second call
record is created.

Two system options must be enabled to aliow creation of SMDR reports for the
ACD TELEMARKETER feature:

e System Option 41, Automatic Call Distribution, must be enabled to allow
programming of ACD paths.

» System Option 44, ACD Reports, must be enabied to generate the SMDR reports

for the reporting system (System Option 41 must be enabled first).

Recorded Information

4.2

Each ACD TELEMARKETER Reporting System SMDR call record occupies a single
85 character line. The information which may be included in a call record is as follows:

« Call Start time and date

e Calling party

e Called party

s Call duration

e (Call completion status (e.g., called number busy)
* Long calls (optional)

¢ Time to answer incoming calls

e Conferences and transfers

* Second station in a transfer or a conference

s Attendant involvement in a call
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Table 4-1 defines the SMDR record data and its position in the record. The table has
five columns: the first identifies the data; the second defines the data’s position within
the record; the third indicates the format of the data; the fourth describes the data; and

the fifth provides additional notes.

A description of the call record fields follows Table 4-1.

Table 4-1 Summary of Fields in ACD SMDR Records

Name Columns | Format Definition Notes
Long Call 1 z -=5-9 min
(Optional) % = 10-29 min
+ = 30 or more min
Date 2-6 mm/dd mm = Month mm = 01-12
dd = Day dd = 01-31
Spacer 7
Start Time 8-13 hh:mmp | hh = Hours hh = 00-23
mm = Minutes mm = 00-59
p = pm (12-hour format)
Spacer 14
Duration of call | 15-22 hh:mm:ss | hh:mm:ss = duration in hh = 00-18,
hours:minutes:seconds mm = 00-59
ss = 00-59
maximum =
18:12:15
Spacer 23
Calling Party 24-27 pppp ccee = Extension Number c=09*#
Tnnn = CO Trunk Number nnn = 001-200
Xnnn = Non-CO Trunk Number m = 0-9, *#
mmmm = Attendant Console a=09, " #
Directory Number
aaaa = Agent ID Number
Spacer 28
Timetoanswer | 30-32 ttt ttt = time in seconds (000-255) leading zeroes
*** = Call unanswered output, incoming
calls only
Page 1 of 3
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Table 4-1 Summary of Fields in ACD SMDR Records (continued)

Name Columns | Format Definition Notes
ACD Call 34-59 XXX...X Incoming ACD Callis: Displays path of call
Information P = path identifier in the ACD system
XXXX = ACD path (ACD path followed
G1 = primary agent group number by agent group
=P fy agent group numbers).
O1 = first overflow group number
02 = second overflow group With 5 digit SMDR,
number only the last four
O3 = third overflow group number | digits are recorded.
A1 = agent group number that
answered call
| = call interflowed
YYYY = ACD path number to which
call interflowed
Called Party 62-65 qqqq ccce = Extension Number c=09 " #
Tnnn = Trunk Number (CO) nnn = 001-200
Xnnn = Trunk Number (Non-CQO) m=0-9, * #
mmmm = Attendant Console a=09 " #
Directory Number p=0-9* #
aaaa = Agent ID Number
pppp = ACD Path Number
Transfer/ 66 K T = Supervised Transfer
Conference X = Unsupervised Transfer
Call C = 3-Way or Conference
Spacer 67
Third Party 68-71 rrrr ccee = Extension Number c=09* #
Tnnn = CO Trunk Number nnn = 001-200
Xnnn = Non-CO Trunk Number m=20-9, * #
mmmm = Attendant a=09"#
aaaa = Agent ID Number p=0-9,* #
pppp = ACD Path Number
System 86-88 jii Programmed at System level i=0-9
[dentifier iii = 000-999
(Optional) 000 = “No Code
entered”
Spacer 89
(Optional)
ANI Digits 90-99 nn....n Up to 10 digits from an incoming n=0-9 " #
{Optional) ANI/DNIS trunk
Spacer 100-102
(Optional)
Page 2 of 3
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Table 4-1 Summary of Fields in ACD SMDR Records (continued)

Name Columns | Format Definition Notes

DNIS Digits 103-112 |dd ... d Up to 10 digits from an incoming d=0-9, " #
(Optional) ANI/DNIS trunk

Page 3 of 3

4-4

The following paragraphs define each of the fields listed in Table 4-1:

Long Call Indicator (2): This optionalfield contains a dash (-) for calls of 5 to 9 minutes,
59 seconds, a percent symbol (%) for calls of 10 to 29 minutes, 59 seconds, or a plus
symbol (+) for calls of 30 or more minutes. This is useful when records are to be scanned
manually.

Date (mm/dd): The date is reported numerically as a 2-digit month followed by a 2-digit
day separated by a (/) slash. The year is not reporied.

Start Time (hh:mmp): The start time of a call is reported in hours and minutes. System
Option “24 Hour Clock” determines whether a 12-hour or 24-hour format is used. The
letter “p” indicates pm when a12-hour format is used.

Duration of Call (hh:mm:ss): The call duration is reported in hours, minutes and
seconds with leading zeroes being output (maximum time that can be recorded is 18
hours, 12 minutes, 15 seconds).

Calling Party (pppp): This is the identity of the party that originated the call. If a 5-digit
extension numbering plan is used, only the last four digits will be used by SMDR to
identify the calling party. It is usually an incoming trunk but may be a station or the
Attendant. When the originating party is an incoming CO trunk, “Tnnn” appears on the
record, where “nnn” is the number of the trunk. When the originating party is an
incoming non-CO trunk, “Xnnn” appears in the record.

Time to Answer (ttt): This is the number of seconds from the time the call is presented
to the ACD system until the call is answered. If the call is never answered, this field
displays ***. It applies to incoming calls only. Leading zeroes are output and the field
remains at 255 when more than 255 seconds are required.

ACD Call information: (PXXXX G1 O1 02 O3 A1 or PXXXX O1 02 031YYYY). Of,
02, or O3 only appear if they are programmed and the call overflows to these groups.
If the Interflow point is not an ACD path access code, only “I” appears after the last
overflow group number. If the Interflow point is an ACD path, the “I” is followed by the
4-digit path access code.

Called Party (qqqq): This is the agent to whom the call is directed. The format in which
the called party is output is identical to that used for the calling party. See Calling Party
(pppp). For direct-in lines (typical ACD application), it is the agent ID number. If an
agent answers an incoming call, the agent |D appears in this field.
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Transfer/Conference Call (K): This field identifies calls that involve three or more
parties. It contains a “T” for supervised transfers, “X” for unsupervised transfers (i.e.,
dead transfer ortransfer into busy) and a “C” for 3-way conversations and conferences.

Third Party (rrrr): The third party field contains the number of the station to which a
trunk call has been transferred. When several transfers take place during a trunk call,
the first party is the only one reported. The format is identical to that of the Calling Party
(Pppp). When a call is transferred to an ACD system, the ACD Path Access Code
appears in this field.

System Identifier (iii): This optional 3-digit field may contain values from “000” to
“999". “000” indicates that no identifier has been entered. The system identifier is
programmed at the System level and is printed only if COS Option 246, SMDR -
Extended Record, is enabled.

ANI Digits (nn .... n): This optional field may contain up to 10 digits. If COS Options
806 (SMDR - Record Incoming Calls) and 814 (SMDR - Record ANI/DNIS) are enabled,
the ANI digits received from an incoming trunk will be recorded. If no ANI digits are
received, this field will be blank.

JANS

DNIS Digits (dd .... d): This optional field may contain up to 10 digits. If COS Options
806 (SMDR - Record Incoming Calis) and 814 (SMDR - Record ANI/DNIS) are enabled,
the DNIS digits received from an incoming trunk will be recorded. If no DNIS digits are
received, this field is blank.
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ACD Call Record Examples

4.3

The following subsections show examples of typical SMDR call records for various
types of ACD calls. The examples omit system identifiers.

ACD CALLS ANSWERED BY AGENTS

4-6

0 1 2 3 4 5 6 ) 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 08:41 00:00:08 T001 002 P2123 01 01 1101

CO Trunk 1 comes in on path 2123 and rings agent group 1. Call is answered by agent
1101 of agent group 1.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 08:44 00:08:29 TO02 009 P0O456 05 06 05 1515

COtrunk 2 comes in on path 456 and rings agent group 5 and overflows to agent group
6. Call is answered by agent 1515 of agent group 5.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 08:50  00:00:22 TOO3 012 P2324 01 02 02 1205

CO trunk 3 comes in on path 2324 and rings agent group 1 and overflows to agent
group 2. Call is answered by agent 1205 of agent group 2.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 08:52  00:00:05 TO01 006 P2123 01 07 1703

CO trunk 1 comes in on path 2123 and rings agent group 1. Call is answered by agent
1703 of agent aroup 7 (via call pickup).

0 1 2 3 4 3 6 7 8 8
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 09:53  00:00:18 T003 005 P2324 01 02 02 1202X 1861

CO trunk 3 comes in on path 2324 and rings agent group 1 and overflows to agent
group 2. Call is answered by agent 1202 of agent group 2. Call is transferred
(unsupervised) by 1202 to 1861 (non-agent).

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 08:53  00:00:12 TOO1 006 P2123 01 01 1103T 1515

CO trunk 1 comes in on path 2123 and rings agent group 1. Call is answered by agent
1103 of agent group 1. 1103 transferred (supervised) call to agent 1515.
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0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789

07/01 09:54  00:00:10 TOO1 006 P2123 01 01 11017 1512

CO trunk 1 comes in on path 2123 and rings agent group 1. Call is answered by agent
1101 of agent group 1. Agent 1101 transferred (supervised) call to path 456. Agent
1512 answered call.

ACD CALLS ANSWERED BY NON-AGENTS

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 09:01 00:00:03 TO01 004 P2123 01 00 2101

CO trunk 1 comes in on path 2123 and rings agent group 1. Call is answered by
extension 2101 (via call pickup).

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 09:02  00:00:08 T003 004 P2324 01 02 00 2678

CO trunk 3 comes in on path 2324 and rings agent group 1. Call overflowed to agent
group 2. Call is answered by extension 2678.

ACD CALLS ABANDONED

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 09:11  00:00:10 TO02 *** P0456 02

CO trunk 2 comes in on path 456 and rings agent group 2. Call is abandoned.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 0914  00:00:14 T002 *** P0456 02 03

CO trunk 2 comes in on path 456 and rings agent group 2. Call overflowed to agent
group 3. Call is abandoned.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 0915  00:00:07 TQ02 *** P0456

CO Trunk 2 comes in on path 456 and the caller hung up in delay for ringback before
the call is presented to the primary agent group.
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ACD CALLS INTERFLOWED

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 09:04  00:00:14 T002 *** P0456 05 06 07 08 |

CO trunk 2 comes in on path 456 and rings agent group 5. Call overflows to agent
groups 6, 7, 8 and is interflowed. Call is dropped.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789

07/01 09:05 00:00:16 T0O1 *** P2324 01 02 04 10 (2311
07/01 09:05  00:00:02 TOO1 *009 2311

CO trunk 1 comes in on path 2324 and rings agent group 1. Call overflows to agent
groups 2, 4,10 and is interflowed to the attendant 2311.

CO trunk 1 rings 2311. Call is answered by 2311.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789

07/01 09:07  00:00:26 TO02 *** P0456 05 06 07 08 12324
07/01 09:07  00:00:.07 T002 008 P2324 01 01 1102

CO trunk 2 comes in on path 456 and rings agent group 5. Call overflows fo agent
groups 6, 7, 8 and is interflowed to path 2324.

CO trunk 2 comes in on path 2324 and rings agent group 1. Call is answered by agent
1102 of agent group 1.

UNSUPERVISED TRANSFER OF CALLS TO THE ACD SYSTEM

4-8

Note: Each call generates two records.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 09:20  00:00:22 TO03 000 P2324 01 02 02 1201X 456
07/01 09:20  00:00:10 TOO3 004 P2324 05 05 1501

CO trunk 3 comes in on path 2324 and rings agent group 1. Call overflowed to agent
group 2 and is answered by agent 1201 of agent group 2. Agent 1201 then transferred
the call to ACD path 456.

Trunk 3 comes in on path 456 and rings agent group 5. Call is answered by agent 1501
of agent group 5.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 09:22  00:00:04 T003 015 P2324 01 01 1101X 456

07/01 09:22  00:00:02 T003 *** P0456 05
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CO trunk 3 comes in on path 2324 and rings agent group 1. Call is answered by agent
1101 of agent group 1. Agent 1101 then transferred the call to ACD path 456.

Trunk 3 comes in on path 456 and rings agent group 5. Call is abandoned.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789

07/01 09:24  00:00:04 TOO7 *005 2324
07/01 09:24  00:00:05 T007 009 P2324 01 01 1104

CO trunk 7 rings the attendant, the attendant answered the call and transferred it to
ACD path 2324.

Trunk 7 comes in on path 2324 and rings agent group 1. Call is answered by agent
1104 of agent group 1.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 09:27  00:00:07 7008 005 5220X 2324
07/01 09:27  00:00:05 TOO8 009 P2324 01 01 1102

CO trunk 8 rings extension 5220. Call is answered by 5220 and is transferred to path
2324, '

Trunk 8 comes in on path 2324 and rings agent group 1. Call is answered by agent
1102 of agent group 1.

SUPERVISED TRANSFER OF CALLS TO THE ACD SYSTEM

Note: Each call generates two records.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 09:51  00:00:10 TO13 015 3201T 1456
07/01 09:51  00:00:20 TO13 009 P1456 01 01 1201

CO trunk 13 rings extension 3201. Call is answered by 3201 (non-agent). 3201 dialed
path 1456. Agent 1201 answered the call. 3201 transferred CO trunk 13 to 1201.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456783
07/01 09:54  00:00:14 T008 *009 1456
07/01 09:54  00:00:20 T008 010 P1456 01 01 1104

CO Trunk 8 rings an attendant. Call is answered by the attendant. The attendant dialed
path 1456. Call is answered by agent 1104.
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0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 09:57  00:00:15 T003 010 P2324 01 01 1107T 1456
07/01 09:57  00:00:30 TO03 005 P1456 01 01 1502

CO trunk 3 comes in on path 2324 and rings agent group 1. Call is answered by agent
1107 of agent group 1. 1107 dialed path 1456. Agent 1502 answered call.

0 1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 09:58  00:00:12 TOO1 012 P2324 01 01 1101T 1606
07/01 09:58  00:00:15 TOO1 020 1606

CO trunk 1 comes in on path 2324 and rings agent group 1. Call is answered by agent
1101 of agent group 1. 1101 dialed agent 1606. Agent 1606 answered call and 1101
transferred CO trunk 1 to 1606.

ACD CALLS INCLUDING ANI/DNIS INFORMATION

Note:  Assume an 80-column printeris used to record the SMDR. If a larger printer is used, the ANI/DNIS
information will appear on the extreme right-hand side of the page.

0 1 2 3 4 5 6 7 8 9 0
1234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 08:41  00:00:08 TO0O1 002 P2123 01 01 1101 017230456 9485763

CO trunk 1 comes in on path 2123 and rings agent group 1. Call is answered by agent
1101 of agent aroup 1. ANI and DNIS digits received from CO Trunk 1 are respectively

017230456 and 9485763.
0 1 2 3 4 5 6 7 8 9 0
1234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 08:42  00:00:15 TOO1 002 P2123 01 01 1102 2782212

COtrunk 1 comes in on path 2123 and rings agent group 1. Call is answered by agent
1102 of agent group 1. ANI digits received from CO trunk 1 are 2782212. No DNIS
digits were received.

0 1 2 3 4 5 6 7 8 9 0
1234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
07/01 08:43  00:00:10 T0O1 003 P2123 01 01 1103 5922124

CO trunk 1 comes in on path 2123 and rings agent group 1. Call is answered by agent
1103 of agent group 1. DNIS digits received from CO trunk 1 are 5922124. No ANI
digits were received.
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3

External Devices

General

5.1

The data formatting of SMDR records is an integral part of the system which does not
require additional hardware or hardware modification. Installation is simply a matter of
connecting a compatible printer or terminal to the output port of the system.

SMDR records are output from the PABX in standard RS-232 format. Any RS-232
compatible device can be connected directly to the output port for the storage of
records.

Printer

5.2

A summary of the parameters which must be available from an SMDR printer is as
follows:

e 132 character line length
¢ 300 baud to 9600 baud
o standard ASCII character set

The baud rate of the printer port or data port is selectable from the Maintenance
Terminal (refer to the RS-232 Maintenance Terminal Practice). Ensure the baud rate
of the printer matches that selected at the Maintenance Terminal.

Tape Machine

5.3 A tape machine which is capable of operating over an RS-232 interface can be
connected to the SMDR output port of the PABX.

Cabling

5.4  The printer, terminal or storage device should be located within 15.2 m (50 ft) of the

RS-232 port. Failure to observe this precaution may cause the SMDR record to be
corrupted.
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6 SMDR Programming

and Control

General

6.1 The operation of the SMDR feature is determined during initial installation of the
system. Programming the SMDR feature is part of the System and Class of Service
Options programming known collectively as customer data entry (CDE). The
operation can be modified at any time by the maintenance person, using the CDE
terminal. Table 6-1 shows the Trunk SMDR options involved and Table 6-2 shows the
Data SMDR options involved. A brief description of these options is given below. A
complete description of the CDE forms is given in the Customer Data Entry Practice.
For an outgoing call record to be generated, SMDR must be enabled in CDE Form 186,
Trunk Groups. A device accessing a trunk group with SMDR enabled will generate an
SMDR record unless COS Option 700, SMDR - Does Not Apply, is enabled in that
device’s Class of Service.

TRUNK SMDR and ACD SMDR Programming Options
6.2 The Trunk SMDR and ACD SMDR programming options are as follows:

* Record Incoming Calls: This COS option enables SMDR forincoming trunk calis.

Note: For modem pooling, if the Record Incoming Calls option is enabled, and the SMDR buifers
become full, new incoming CO calls will receive busy tone and new incoming TIE, DID, or DISA
trunks will receive reorder tone. These calls will not be accepted by the PABX. Not available in
LIGHTWARE Basic software.

* Record Meter Pulses: This COS option causes meter puises generated by the
central office to be counted and then reported in the SMDR record.

* Drop Calls Less Than n Digits: When this COS option is enabled, outgoing calls
of less than n digits are not reported (where “n” is programmed to be between 0
and 11 and 0 disables the option).

* Drop Incomplete Outgoing Calls: When this COS option is enabled, incomplete
outgoing calls are not recorded.

Note: 1. If the call duration is less than the programmed value of the system timer
“Pseudo Answer Supervision Timer”, the call is considered an incomplete call.

2. If Trunk Circuit Descriptor Option “Far End Gives Answer Supervision” is set to YES, and
ANSWER SUPERVISION is not received, an SMDR record is not generated.
» Extended Record: When this COS option is enabled, the length of the SMDR
record is extended from 80 to 88 columns. This allows the last four columns of
12-digit account codes and the System ID to be reported.

Note: If Cos Option 814, SMDR - Record ANI/DNIS/CLASS, is enabled and there are ANI/DNIS/CLASS
digits to be printed, the extended record will be printed even if Cos Option 246, SMDR - Extended
Record, is disabled.

» Overwrite Buffer: When this COS option is DISABLED and all SMDR buffers are
in use, outgoing calls requiring SMDR will not be allowed. When ENABLED, the
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6-2

OLDEST SMDR buffer waiting to be printed will be overwritten with the new
outgoing call SMDR information.

Note:  If the Overwrite Buffer option is disabled and the SMDR buffers become full (for example, printer

out of paper), outgoing calls are prohibited until the buffers are emptied.

Does Not Apply: When this COS option is enabled, no calls will be recorded for
the Class of Service in which it is enabled.

Indicate Long Calls: When this System Option is enabled, calls of 5 minutes or
longer are flagged in the SMDR record.

24-Hour Clock: When this System Option is enabled, the start time within the
SMDR record will be recorded in 24-hour format. When disabled, the start time is
recorded in 12-hour format (p = pm).

ACD Reports: This System Option, when enabled, provides ACD information to
be output to the reporting system as part of the SMDR reports.

Analog Networking SMDR: When this System Option is enabled, the calling party
field contains the caller's extension number as provided by Analog Networking,
instead of the incoming trunk number. When disabled, the calling party field is not
overwritten with the Analog Networking information.

Five Digit SMDR: When this System Option is enabled, five digit numbers will be
recorded for Calling party, Called party and Third party.
Record ANI/DNIS/CLASS: To record the ANI and/or DNIS and/or CLASS digits

received from an incoming trunk, COS Option 806 (SMDR - Record Incoming
Calls) and COS Option 814 (SMDR - Record ANI/DNIS/CLASS) must be enabled.

Table 6-1 CDE-Selected SMDR COS and System Options
Option Type Option Number

SMDR - Extended Record CcOS 246
SMDR - Record Meter Pulses COS 247
SMDR - Does Not Apply COS 700
SMDR - Overwrite Buffer COS 702
SMDR - Drop Calis < n Digits (n = 0...11, disable = 0) COSs 803
SMDR - Drop Incomplete Outgoing Calls CcOSs 804
SMDR - Record Incoming Calis COS 806
SMDR - Record ANI/DNIS/CLASS COSs 814
24-Hour Clock System 01

Analog Networking SMDR System 06
Five Digit SMDR System 08
SMDR - Indicate Long Calis System 28
ACD Reports (see Note) System 44
Pseudo Answer Supervision Timer System 49

Note: ACD Reports are not available with LIGHTWARE Basic software.
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Data SMDR Programming Options

6.3  Three Class of Service (COS) options and one System Option, as listed in Table 6-2,
are available with Data SMDR (Data SMDR is not available with LIGHTWARE Basic

software).

» Data SMDR - Does Not Apply: This opt|on when enabled, prevents Data SMDR

records from being printed.

» Data SMDR - Extended Record: This option, when enabled, adds the system

identifier to the Data SMDR record.

» Data SMDR - Overwrite Buffer: This option, when enabled, will prevent a data
call from being blocked due to a lack of Data SMDR buffers. However, with buffers

being overwritten, there is no guarantee of recording all data calls.

If disabled,

data calls will be biocked if there are no available Data SMDR buffers.

« Data SMDR - Indicate Long Calls: This timer, when enabled, provides an
identifying character in column 1 to indicate the approximate length of the call.

Note: If the Overwrite Buffer option is disabled and the Data SMDR buffers become full, data calls are

prohibited until the buffers are emptied.

Table 6-2 CDE-Selected Data SMDR COS and System Options
Option Type Number
DATA SMDR - Does Not Apply COSs 906
DATA SMDR - Extended Record Cos 907
DATA SMDR - Overwrite Buffer CQOs 908
DATA SMDR - Indicate Long Calls System 39
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/ Operational Parameters

General

7.1 The SMDR feature is transparent to the end user. There are no operational
procedures to be employed by the Attendant or station user. A summary of the
operational parameters which are described earlier in this document follows.

Non-Recording Conditions

7.2 SMDR is not initiated under the following conditions:

Busy tone is obtained by the Attendant or a station when a trunk is dialed (because
all trunks in the group are busy),

The calling or called party has a class of service which disables SMDR,
Reorder tone is obtained by the caller,

The Attendant intercepts a station attempting to access a trunk group,
During a power failure condition, no SMDR records are made.

Attendant-Handled Calls

7.3  The following conditions are reported as shown when the Attendant handles a call:

March 1997

When the Attendant dials a trunk with no station or trunk involved, the calling party
is the Attendant.

Direct Trunk Access by the Attendant is reported. The Leading Digits field is left
blank.

When the Attendant answers a trunk call and does not transfer it {o a station, the
called party is the Attendant.

When the Attendant dials a trunk while it has a station as its source, the calling
party is reported as the station and an (*) appears in the “Attendant was Involved”
field.

When the Attendant connects a previously held station to a trunk, the calling party
is the station and an (*) appears in the “Attendant was Invoived” field.

When the Attendant has a trunk as Source, and then connects a station to the
trunk, the calling party is the trunk, the called party is the station, and an (*) appears
in the “Attendant was Involved” field.
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Incoming Calls

7.4 When SMDR is enabled for incoming calls, the following conditions are reported:

Digits dialed on incoming DID, DISA or dial-in TIE trunks are reported in the “Digits
Dialed on the Trunk” field. When the dial-in trunk dials an illegal or vacant number
or hangs up before completing the number, the call is reported. The called party
is the station dialed. The DISA Security Code is not reported.

The called party is always the Attendant, except when the Attendant forwards the
call to a station. The station then becomes the called party and an (*) is reported
in the “Attendant was involved” field.

Direct-in trunks show the station number as the called party (i.e., dial-in trunks).
However, the “Digits Dialed” field is blank. When the trunk is directed to a Hunt
Group, the station that answered the call is reported.

On incoming calls, an “E” is reported when the trunk hangs up while listening to
reorder tone, or a “B” is reported when the trunk hangs up while listening to busy
tone. A “T” is reported when the incoming call is answered with TAFAS.

Data SMDR

7.5  Allinternal and external data calls are recorded if this option is enabled. External data
calls generate a trunk SMDR record as well as a DATA SMDR record.

7-2
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|

Account Codes

General

A1

This appendix provides a general description of account codes and their operation.

Description

A2

Account codes uniquely identify SMDR call records for billing purposes. Two types of
account code length options (fixed length and variable length) can be programmed in
the System Options form during customer data entry. A fixed length account code is
preprogrammed to be of a length between 4 and 12 digits. A variable length account
code can be of any length between 1 to 12 digits. Variable length account codes
require a terminator digit (see paragraph A.3). When no account code length is
specified during CDE programming, the default length is six digits.

The Verifiable Account Code feature is an option of SMDR which provides unique
codes with assigned COS and/or COR options. Dialing a verifiable account code (which
has been assigned a COS or a COR) will override the COS and/or COR currently
assigned to a telephone. A new SMDR record is generated each time a new verified
account code is entered.

Account Code Terminator

A3

The variable length account code terminator is the # digit. It is dialed at the end of a
variable-length account code to indicate to the system that the account code is
complete. A variable length account code cannot be dialed from rotary telephones
since they have no # digit. If variable length is enabled, rotary telephone sets default
to 6-digit account codes. The terminator is not required should a variable length
account code of the full 12 digits be dialed.

Forced Account Codes

A4

COS Option 200, Account Code, Forced Entry - External Calls, may be assigned to
stations in order to bar trunk access from those stations, unless the access attempt is
preceded by a valid account code. COS Option 201, Account Code, Forced Entry -
Long Distance Calls, may be assigned to stations in order to bar certain long distance
calls (identified in the ARS Digit Strings CDE form), unless the access attempt is
preceded by a valid account code.

Forced account codes can also be assigned to DISA trunks via the COS of the special
DISA trunk in order to force a validation check on incoming DISA calls. System dial
tone is not returned to the caller until a valid independent account code is received.
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Operation

Account Code entry at the start of an outgoing call:

Lift handset - dial tone is returned.

Dial the feature access code followed by the account code and terminator (#); the
terminator is not required with fixed length account codes.

Dial trunk access code (usually 9).
Dial the outgoing number.

Account code entry during a call on a SUPERSET 420™ telephone:

Press SUPERKEY.

Press NO softkey until ACCOUNT CODE? appears.
Press YES softkey.

Enter Account Code number.

Press SAVE softkey.

Account code entry during a call on a SUPERSET 430™ telephone:

A-2

Press ACCOUNT CODE softkey.
Enter Account Code number.
Press SAVE softkey.
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Appendix B

DATA Account Codes

General

B.1  This

appendix provides an overview of the Data Account Code feature. It includes

examples of ADL, DTRX, and incoming and internal modem pooling call applications.

For

a detailed description of account codes, refer to the Features Description

Practice.

Description

B.2 With the Data Account code feature, data users can have the option or be forced to

ente
call

r verified or non-verified account codes. These codes must be entered during the
setup phase of a data call and can be applied to internal, external and long

distance calls. For the DTRX user, an account code access is represented by a
character string, “ACCOUNT”, while an account code access code digit string is
entered for ADL or incoming or internal modem pooling calls. Account code entries
are accepted by the following circuit types: station, set, console, TIE or DISA trunk.

Incoming,

Outgoing, and Internal Data Calls

B.3  Verified or non-verified account codes applied to data calls must be entered during
the call setup phase. The following restrictions apply on incoming or outgoing data
calls:

Incoming Data Calls

March 1997

A TIE trunk caller can dial an account code access code and an account code
number only after the TIE trunk has been seized.

An incoming special DISA caller can only enter an account code after dial tone
has been returned.

Anincoming regular DISA caller dials the DISA access code and waits for returned
dial tone before entering the account code access code and an account code
number,

Anincoming DIL data call to the attendant requires the attendant to dial the account
code for the calling party.

The same account code will be stored in both the DATA SMDR and Trunk SMDR
records.
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Outgoing and Internal Data Calls

For a DTRX application, the account code access code “ACCOUNT” and the account
code number are entered after the destination number in the dialed digit string. The
following are examples of an account code entered by a DTRX caller:

» CALL 1234-9-5555678-ACCOUNT-2222

OR
» CALL 1234 9 5555678 ACCOUNT 2222
OR
e CALL 1862-ACCOUNT-2222 (internal DTRX call with account code)
OR
o CALL 1862 ACCOUNT 2222
(prompt)
CALL
1234 - modem pool access code
9 - ARS access code
5555678 - directory number of the destination data device

ACCOUNT - account code access code character string
2222 - 4-digit account code number
1862 - internal destination data station

For an ADL application, the account code access code and the account code number
are entered after the ADL access code. The following are examples of an ADL call:

87-75-2222-1234-9-5555678 (external ADL modem pooling call with account

code)

87-75-2222-1862 (internal ADL call with account code)
87 - ADL access code

75 - account code access code

2222 - 4-digit account code number

1234 - modem pool access code

9 - ARS access code

5555678 - directory number of the destination data device
1862 - internal destination data station

Note that dial tone is not returned after the account code is entered.
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For an internal call via the modem pool or for an incoming TIE or DISA trunk call, once
the trunk has been seized, the account code access code and the account code number
are entered prior to the destination digit string.

75-2222-1234-1862 (internal modem pooling call with account code)

75 - account code access code
2222 - 4-digit account code number
1234 - modem pool access code
1862 - destination data station

Incoming Call over Special DISA Trunk

In order that the special DISA caller has access to the PABX, an account code without
an account code access code must be dialed as a security code.

Other Calis Applying Account Codes:

e An account code access code must be dialed prior to the account code number.
» Dial account code digits.

If the account code is a variable length, the digit string must be followed by a #. If the
digit string has reached the maximum of 12 digits, the caller has the option of either
entering the # delimiter or leaving it out.

A non-variable length account code must be programmed with the account code length
between 4 - 12 digits.

e For a non-DTRX or non-ADL call, the PABX supplies dial tone after a correct
account code has been dialed.

System Abbreviated Dial Numbers

B.4

The system abbreviated dial number for an ADL caller may include an account code.
EXAMPLE:
System Abbreviated Access Code + System Abbreviated Number =

ADL Access Code + Account Code Access Code + Account Code Number +
Destination Number

or
Account Code Access Code + Account Code Number + Destination Number

For DTRX callers, the Account Code cannot be included in system abbreviated
numbers.

For a Speed Call number, the Account Code Access Number and the Account Code
Number may be included in the digit string.
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Anincoming TIE, DISA, or internal modem pooling caller may dial a speed dial number
which includes an account code with the destination number. The destination number
may be a modem pool hunt group number plus a data station or data hunt group
number, or it may be a data station or data hunt group number (if the default modem
pool hunt group is programmed).

EXAMPLE:
System Abbreviated Access Code + System Abbreviated Number =

Account Code Access Code + Account Code Number + modem pool hunt group
number + data station/hunt group number

OR

Account Code Access Code + Account Code Number + data station/hunt group number
(if default modem pool hunt group is programmed)

Forced Account Codes

B.5

B-4

The COS of the caller is checked to determine if any of the following options apply. If
s0, an account code must be entered:

Account Code, Forced Entry - Data External Calls (COS Option 327)
Account Code, Forced Entry - Data Long Distance Calls (COS Option 328)

Account Code, Forced Entry - Data Internal Calis (COS Option 326)
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Infroduction

Tenanting is a feature which allows up to 25 tenants to share features and capabilities
of the PABX. Some PABX features are enabled for each tenant individually through
customer data entry (CDE) while other features are shared by all tenants.

Reason for Issue

1.1

This section describes tenanting. It also explains how to program and use tenanting.

March 1997 Issue 1 Revision O 1-1

Buljuoug]



Tenanting

1-2

Issue 1

Revision 0

March 1997



.|
2 General Description

Overview

2.1

Tenanting is a very powerful and flexible feature available with the PABX. The PABX
may be operated as a single tenant or in a multiple customer or multiple tenant mode,
by sharing services such as attendants or trunks. A typical installation may have
several tenants, each with its own trunks, stations and attendant. Members of
different tenants may be programmed to access each other (but not necessarily each
other’s features) without going through the local central office, or may be totally
independent of each other. The customer (or customers) can share the economies of
a larger PABX, such as specialized trunks, leased services, and other features.
SMDR, described in the Station Message Detail Recording Practice, allows equitable
assessment of costs among all users.

Up to 25 tenants (or customers) may be defined within the PABX with a maximum of
11 consoles. A maximum of 25 enhanced subattendant positions may be defined.
Please refer to the Customer Data Entry Practice and reference Form 09,
Station/SUPERSET™ Telephones, for information on the subattendant position.

Multiple Tenant Application

2.2

A typical multiple tenant application is a company which occupies a large building and
has attendants and/or subattendants and/or enhanced subattendants in different
areas, such as each floor or department. Some features, such as attendant recall,
access the local attendant instead of the main attendant position, but other features
such as WATS, ARS, Tie lines, or abbreviated dialing are available to all users.

Multiple Customer Application

2.3

A typical multiple customer application is a building served by one PABX, with
telephone service for each customer (tenant) going through the PABX independently.
When one customer calls another, the calling party must access one of its CO trunks
and dial the other customer’s listed directory number. The call will go through the CO
and then appear as an incoming CO call at the called customer.

Data Users Application

24

The PABX tenanting features are also availabie for data users. A typical application is
to restrict access to certain computers, printers, and other data devices to data users
in one or more specific internal departments, by placing all members into the same
tenant and denying all other tenants access. Any computer resources which must be
available to all users can be put into a tenant group to which everyone has access.
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Bunyuobus]



Tenanting

Independent Consoles, Subattendants, Trunks, and Stations

2.5 The PABX is divided into distinct tenants; all stations, SUPERSET telephones, trunks,
subattendant/enhanced subattendant telephones, and attendant consoles are
assigned to a tenant as they are programmed into the PABX. Trunks and Dial 0 calls
are programmed to ring to only their associated attendant/subattendant/enhanced
subattendant position. Outgoing calls seize only trunks within their same tenant as
shown in Figure 2-1.

TENANT 1 | ] TENANT 25
PABX

TENANT 1 TRUNKS TENANT 25 TRUNKS
CC0546

Figure 2-1 Tenant Connections to PABX
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General Description

Tenant Interconnection

2.6 The PABX may be programmed to allow certain tenants to connect to each other
internally within the system or to allow for sharing of services such as an attendant
console or trunks.

Each tenant may or may not be allowed to connect directly to any other tenant. For
example, an attendant console to be shared by tenants 1, 2, and 3 can be assigned
to tenant 25 and programmed to connect internally to tenants 1, 2, and 3. Tenants 1,
2, and 3 may still be programmed to NOT connect to each other as shown in Figure 2-2.

Note the exception to the case when tenant 1 can call tenant 2 but tenant 2 cannot
call tenant 1. A SUPERSET 430™ telephone A in tenant 1 calls SUPERSET 430
telephone B in tenant 2, and upon receiving no answer, sends the message to call set
A. SetB can press MSG, READ MSG, and CALL softkeys, and return the call to set
A, even though tenant 2 (Set B) is normally restricted from calling tenant 1 (Set A).

TENANT 1 TENANT 2

TENANT 3

&

‘ \

o = 7 SHARED CONSOLE (TENANT 25)
HEDM

\

CC0547

Figure 2-2 Tenant Interconnection with Shared Console
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Identifying Tenants on Consoles and SUPERSET Telephones

2.7

Attendant consoles or SUPERSET telephones may be programmed to provide a
common answering point for incoming calls to all tenants, as well as calls that are
unanswered by any tenant. Each tenant may not call the other tenants or access each
other’s trunks, but all of their calls will be directed to the common answering point.
The incoming calls may be DID, DIL, or regular CO trunks.

When recalls are answered at a common answering point, the name of the tenant that
did not answer is displayed as a NO ANSWER so that the recall may be answered
with an appropriate response. If the called party has a SUPERSET 420™ or
SUPERSET 430 telephone, that party’s name is displayed. The calling party’s trunk
group may be programmed to display the company name. If the trunk has not been
programmed with a name, the trunk group name is displayed. If the trunk group has
not been programmed with a name, the trunk number is displayed.

The call rerouting point for all tenants may be to SUPERSET 410™, SUPERSET 420
or SUPERSET 430 telephones with each tenant having its own key for reroutes, as
shown in Figure 2-3. A reroute to a busy line will camp on to that line, allowing queuing
for each tenant’s calls.

TENANTS
ABC
SAM'S
OCTEL
BLACK'S

S CUUCTTTTUCUT

CC0548

2-4

Figure 2-3 SUPERSET 430 Telephone Serving Several Tenants
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Local Night Switching

2.8 Tenants sharing the system may each require different system operation with respect
to Day/Night mode. The PABX allows each tenant to switch into Night service
independently and to operate independently when it has switched to Night service.
Figure 2-4 shows two typical examples.

TENANT 1 (DAY) TENANT 2 (NIGHT)

CC0549

Bujuobua]

TRUNKS ROUTED TO TRUNKS ROUTED TO
SUPERSET 430 TELEPHONE LINES NIGHT BELL

Figure 2-4 Night Switching Options

An attendant with a console may switch to Night 1 or Night 2 by pressing the FUNCTION
key followed by the appropriate softkey.

A tenant with a SUPERSET 420 presses the SuperKey and the NO softkey until
NIGHT SERVICE? appears in the display area of the telephone. Pressing the YES
softkey will display the current service mode to the user and pressing the CHANGE
softkey will allow the user to switch to another mode.

To switch into night service using a SUPERSET 430 telephone, the user presses the
SuperKey and the MORE softkey untilthe NIGHT ANSWER softkey appears. Pressing
this softkey will select the new mode of operation. To retain the current mode of service,
press the BACKUP softkey or the SuperKey.

The display area for each SUPERSET mentioned displays the current mode of
operation, either NIGHT 1, NIGHT 2 or DAY service. In the case of DAY service, the
display reverts to showing the time and date after a short period of time. Please refer
to the Features Description Practice for complete programming information.
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Since call rerouting destinations and incoming CO trunks are programmed for Day,
Night 1, and Night 2, switching to Night service will automatically reroute all calls for
that tenant, provided that the tenant is properly programmed in CDE Form 06, Tenant
Night Switching Control.

It may be desirable to have a console or a SUPERSET 430telephone (such as a night
security desk) able to switch all tenants into Night 1 or Night 2 service. The security
desk console may be programmed as a tenant that controls the Night status of tenants.
When the security guard sets Night 2, all associated tenants switch into Night 2. If a
tenant forgot to switch to Night service, and calls were not being rerouted, the status
is corrected when the night security guard comes on duty and sets Night 2 to reroute
calls to the security desk.

Night Bells and Night Answer

2.9

The system allows incoming calls to be redirected to a Night beil. A non-display
SUPERSET telephone in that tenant may dial the TAFAS - LOCAL TENANT feature
access code to answer the first call in that tenant’s queue. A SUPERSET 410 and
SUPERSET 420 user will press a NIGHT ANSWER feature key, a SUPERSET 430
user will press the NIGHT ANSWER softkey, and the attendant console will press the
NIGHT BELL softkey. Any extension may dial the TAFAS - Any feature access code
to pick up a call in any tenant to which it is allowed to connect. Please refer to the
Features Description Practice for complete programming information.

Dial 0 Routing

2.10

26

Any tenant group may operate with a central attendant, subattendant or enhanced
subattendant position handling incoming calls and Dial 0 calls, or may program its
own Day/Night directory numbers to route Dial 0 calls. Figure 2-5 shows two
examples.

The feature access code for attendant access (usually 0) is programmed systemwide
for all stations. Each tenant may then specify the Day, Night 1, and Night 2 answer
points to route callers who dial this access code.
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Call Rerouting Features and Answer Point

2.1

Each tenant may determine its method of rerouting Dial 0 calls, intercepts for illegal
access, calls that are not answered or that reach busy parties. The answer point may
be an attendant console, subattendant LDN, enhanced subattendant LDN,
SUPERSET telephone line, station, hunt group, or night beil. The caller is
automatically camped on to a busy station or SUPERSET telephone. Calls may also
be routed to a staffed night answering desk for the PABX, or to an outside answering
service, by routing to a system abbreviated dial key programmed to an external
number.

TENANT 1 TENANT 2

DIAL 0 CALLS ROUTED TO SUPERSET 430 TELEPHONE LINES DIAL 0 CALLS ROUTED TO ATTENDANT CONSOLE

CCO0550

Figure 2-5 Dial 0 Call Routing

Rerouted calls arrive at a console as NO ANSWER or BUSY recalls. From the display,
the attendant can identify which tenant originated the recall. Calls rerouted to a
SUPERSET telephone may ring into a different key for each tenant, thereby identifying
the company that originated the recall. If the line is busy, a recall will automatically
camp on to the SUPERSET telephone.

Several examples of Call Rerouting follow and a complete list is given in the Customer
Data Entry Practice. Call Rerouting is described in detail in the Features Description
Practice.
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Direct Inward Dial Rerouting

212

In some cases DID trunks may be shared among tenants. The block of numbers
obtained is used by all the tenants, each with its own phone numbers listed in the
telephone directory. The DID trunks are placed into one tenant which is programmed
to be able to connect to the other tenants that share the DID trunks. If no one answers
an incoming call, or if the number is busy, it may be rerouted to a specified answer
point as a No Answer/Busy recall.

Direct-In Line Rerouting

2.13

Incoming DIL trunks are directed to ring destinations in any tenant that they can
connect to. An unanswered incoming call may be rerouted to a specified answer point
(Day, Night 1, or Night 2) as a No Answer recall, from the tenant into which the trunk
rang.

Subattendants/Enhanced Subattendants and Message Centers

2.14

A company may set up its system with a main attendant console for receiving
incoming calls and routing them to stations in the system. Usually the attendant who
handled an incoming trunk call receives the No Answer recall. Any department
wanting to handle its own recalls (for example, to take messages) may program
alternate recall points for its calls. The department is programmed as a tenant and
then uses call rerouting for its calis. ’

The person can take a message and set message waiting on the absent party’s set.
Members of a department may call their own “message center” by dialing 0. Since
each tenant programs its own dial 0 answering point, people do not have to remember
how to call their message desk. They can call another department’s message desk by
dialing its extension number.

Numbering Plan

2.15

Since tenants are allowed to connect to each other, extension numbers must be
unigue across the entire system. For example, there may be one and ONLY ONE
extension 201 in the PABX. Similarly, feature access codes must be the same
throughout the system. SMDR records may be sorted for each tenant by their unique
extension numbers.
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General Description

Automatic Route Selection with Multiple Tenants

2.16 Automatic Route Selection (ARS) enables the system to access, in a specific
sequence, possible routes to a given destination. Routes are listed within the system
in the order in which they are to be tried.

Route definition is based on trunk groups. Routes may be organized into lists of up to
six route choices to arrive at a destination (refer to CDE Form 24, ARS: Route Lists).
Since some tenants may be allowed to access only specific trunks, the ARS package
checks the tenant interconnection table to verify if a caller may access a particular
trunk. If the first choice trunks are not available to a particular tenant, the system skips
them and takes the next choice trunks instead. The system automatically searches
available trunks from first choice to last choice as it attempts to find a free trunk.

If tenant interconnection is allowed, shared trunks should be accessible from all
participating tenants. ARS will optimize all calls made from these tenants. The
administrator must collect and sort the SMDR reports for billing to each tenant.
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3 Programming and CDE

This section describes how the customer data entry (CDE) package is programmed
to set up the various functions already described in this document. The forms are more
fully explained in the Customer Data Entry Practice.

Tenant Assignments

3.1 Stations, sets, data sets, consoles, subattendants, enhanced subattendants, and
trunks are assigned to a tenant when they are programmed into the system during
CDE. The field labelled TEN is the tenant assignment field. Enter the tenant number
(1 to 25) to which the station or SUPERSET telephone belongs. For example, the
Station/SUPERSET telephones programming form (Figure 3-1) shows that extension
1301 and 1702 have both been assigned to Tenant 1.

16:88 12-DEC-94 alam status = MAJOR
BAY|SLT|CCT|TEN|EXTN |COS|COR|TYP | ANNOUNCE NAME ASS0C COMMENTS
181 |18 5tn
702
1|81 |11 1170 1 5tn
1|81 |12 5tn
1 {83 |81 1 | 1301 1 (1] 481
1 (83 |82 | 1 (1382 | 1 | 1 | 41
> 11/82 |83 | 11383 | 1 | 1 | Sub <
1(82 |84 | 1 (1384 | 1 | 1 | Sub
1 (03 |85 | 1 |1385 | 1 | 1| Sub
183 |86 | 1 (1306 | 1 | 1 | Sub
1183 |87 | 1 (1367 | 1 | 1 | Sub
1183 (B8 | 1 |1388 | 1 | 1 | Sub
1183 189 | 1 |1389 | 1 | 1 | Sub
1|83 |83 I1 1383 | 1 | 1 | Sub
1-MOVE 2-FIND EXT 3-EXPAND SET |4- 5-RANGE
6—qQuUIT 7-BAY/SLTFCCT |{8-DELETE 9-REVIEW -

Figure 3-1 Station/SUPERSET Telephone Programming Form
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Interconnection Between Tenants

3.2

Each tenant may be allowed or not allowed to call any other tenant, as specified in the
Tenant Interconnection Table. On each horizontal line, an asterisk ( * ) indicates
tenants that may be connected, and a period ( . ) indicates tenants that may not be
connected from one tenant to another. The tenant being examined (horizontal row)
can connect with each tenant that has an asterisk ( * ) in its column.

The diagonal of the matrix is labelled 0 because a tenant may not be prohibited from
calling within itself. Connection control is unidirectional; if tenant 1 may connect to
tenant 2, tenant 2 may not necessarily be able to connect to tenant 1. This allows for
a master tenant who could call everyone but who may not be called by everyone.

Figure 3-2 shows an example where tenant 1 may call any tenant except tenants 5
and 7.

The Tenant Interconnection Table can provide security for data devices connected to
the PABX through data sets by restricting access only to data sets within the same
tenant group. Each group of data users who are to be able to access only each other
are placed within the same tenant. Data set calls between tenants are then restricted
by programming Form 05, Tenant Interconnection Table.

15:58 12-DEC-94 alam status = MAJOR

81 82 03 64 05 66 B7 B8 9 10 11 12 13 14 15 16 17 18 19 28 21 22 23 24 25

at
82
83
a4
85
a6
a7
a8
a9
18
11
12

WOoW O N OR XK X ¥ X X X O
O OMOM M M O M ON O O X
LI I A - B
L A B I T A I
LI B B I I B - I

oW oMM M O OO O O X ¥
LI BN TN B A — B B B B R

L I B B -~ B B BN NS 4
LI I I~ A A A ]
LI BN — I I I
LA — B A A A A ]
[—JN B I I B B I
LI I I I I I B
®OX O OB KON X KON K XN
LI I A I I I I
LI I I I I I
LI T B B I N I I I ]
LI I I A A B B A
WO Om RO M ON ON W oM MO
WOX M O W O K K O O M W
L N I I
LI I I T B
LN NN B I B I B
LI I I B S A A A
LS T B B BN N N I

/1

=
EX
*
*®
*
*®
*
*
]
*
*
*
*
*
*
L]
*
*
*
*
]
#
]

1- 2- 3- 4-TOP 5-BOTTOM

6-QUIT 7-TENANT HUM | B-DISALLOY 9- 8-

Figure 3-2 Tenant Interconnection Table
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Call Rerouting

3.3  The Call Rerouting Table (Figure 3-3) specifies where each tenant is to route different
types of calls in Day, Night 1, or Night 2 Service. If no number is specified, the caller
receives reorder tone.

For Dial-in and DID trunks, forwarding and intercepting is for calls that are dialed into
the tenant currently being displayed. DID trunks, which can access multiple tenants,
are routed by the tenant whose local directory number was dialed.

Night bells and Attendant/Subattendant/Enhanced Subattendant LDN keys are pro-
grammed into the system with directory numbers for reference and may be specified
here along with stations, SUPERSET telephones, and logical lines.

13:47 14-DEC-94 alarm status = MAJOR
[TEHANT : 1 ] TYPE OF CALL DAY N1 N2
>| Station Dial 8 Routing 1861 1881 1881 |

Priority Dial 8 Routing

DID Recall Points On Busy

DID Recall Points On No Answer

DID Routing For Calls Into This Tenant
DID I1legal # Intercept For This Tenant
DID Vacant Mumber Routing For This Tenant
DID Attendant Access Night Points | ——-
Non-Dial-In Trunks Alternate Recall Points
Dial-In Tie Recall Points On Busy

Dial-In Tie Recall Points On No Answer

Dial-In Tie Routing For Calls Into This Tenant

Station Dial 8 Routing 1801 1861 1801
1- 2-TENANT HAME |3- 4-TOP L-BOTTOM
6-QUIT 7-TENRNT 8-DELETE 09— 8-

Figure 3-3 Call Rerouting Table

Note: For programming CDE Form 19, Call Rerouting Table, DID and Dial-in Tie Trunk Attendant
Access Night Points only work when the tie trunks are sent to the Attendant’s extension number
and not to an LDN key on the console.
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The following table defines which tenant controis the recall point for incoming calls that
are not answered by the destination station:

TYPE OF CALL

CONTROLLING TENANT GROUP

DID Recall Points on Busy

Destination Station

DID Recall Points on No Answer

Destination Station

DID Routing for Calls into this Tenant

Destination Station

DID lllegal # Intercept this Tenant Calling Trunk
DID Vacant Number Routing for this Tenant Calling Trunk
DID Attendant Access Night Points Calling Trunk

Note: Will not recall on no answer if
the ringing destination is the trunk’s
Night 1 answering point.

Non-Dial-In Trunks Alternate Recall Points

Destination Station

Dial-In Tie Recall Points on Busy

Destination Station

Dial-In Tie Recall Points on No Answer

Destination Station

Dial-In Tie Routing for Calls into this Tenant

Destination Station

Dial-In Tie lllegal # Intercept for this Tenant

Destination Station

Diai-In Tie Vacant Number Routing for this Tenant

Destination Station

Dial-In Tie Attendant Access Night Points

Destination Station

DND Intercept Routing for this Tenant

Destination Station

UCD/Attendant Recording for this Tenant

Destination Station

UCD on Hold Timeout for this Tenant

Destination Station

DISA Day Service Routing for this Tenant

Destination Station

CO Line Routing Points on No Answer

Destination Station
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Programming and CDE

Night Switching

3.4 A Tenant Night Switching Control matrix allows one or more tenants (such as a night
security desk console, subattendant, enhanced subattendant or SUPERSET
telephone) to switch all tenants into night service. This matrix is similar to the Tenant
Interconnection Table.

The tenant being examined (horizontal row) will night-switch each tenant programmed
with an ( *) in its column. This matrix is unidirectional. Tenant 1 may be programmed
to night-switch tenant 2 but tenant 2 may not be programmed to night-switch tenant 1.
Figure 3-4 shows an example where tenant 1 will night-switch all tenants into night
service but all other tenants will only night-switch themselves. Tenant 1, therefore, is
the “master tenant” for night switching control.

15:59 12-DEC-94 alarm status = MAJOR
81 02 B3 04 6% B6 67 08 62 18 11 12 12 14 15 16 17 18 19 28 21 22 23 24 25
b 1 T 1 R e
wm. . . . . . . . 0 - - . . - - -
1- 2- 3- 4-TopP S-BOTTOM
6-QUIT 7F-TEHANT NIM | 8-SWITCHED 9- 8-

Figure 3-4 Tenant Night Switching Control
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General

Introduction

1.1

This Practice describes principles of telephone traffic measurement for a PABX,
including programming and operating procedures for obtaining Traffic Measurement
data.

Note: Traffic reports for featurers (such as ACD and Automated Attendant) are available only if the
feature has been purchased.

Reason for Issue

1.2

This Practice is issued to provide information about LIGHTWARE™ 16 ML software.

Traffic Analysis

1.3

Traffic Analysis involves two activities: collecting data about the system
(measurement) and interpreting this data (analysis) to optimize system performance.
Once traffic measurement has been started in the PABX, it continues automatically
until changed or stopped. Traffic measurement produces a single report for the
system. The report includes all tenants, if a tenant service is provided.

Traffic measurement accumulates data in the form of peg counts and usage over a
specified period of time. A peg count is the total number of times a facility (device,
service, or feature) is accessed, regardiess of the length of each access. Usage is the
length of time or duration for which each facility is used. In certain applications, the
peak value of facility usage during the period is also recorded. Call holding time is the
average length of each call.

usage = peg counts (per hour) X call holding time (in seconds)
(Erlangs) 3600 (seconds per hour)

usage = peg counts (per hour) X call holding time (in seconds)
(CCSs) 100 (seconds per CCS period) (CCS = centi-call second)

usage = usage (CCS) or, 1Erlang =36 CCS
(Erlangs) 36

juswWaINSDIN OYPIL

Examine traffic measurement results to determine the adequacy of equipment provi-
sioning, and the effectiveness of programmed options and features. Analyze the results
to identify changes which can be implemented by reprogramming and/or reprovisioning
to improve system performance.

March 1997 Issue 1 Revision O 1-1



Traffic Measurement

1-2

Issue 1

Revision 0

March 1997



I
2 Traffic Measurement

Methods

General

2.1

Traffic measurement data is accumulated in periods of 1 to 60 minutes in length. The
start time, which is specified to the nearest minute, and the duration (required number
of periods) identify the daily time when measurements are collected. These
parameters are entered from the console or maintenance terminal. Once set, traffic
measurement will begin at the same time each day and continue for the same
duration, until changed or stopped.

The system clock times the length of each period; however, a guard timer also monitors
each period and can terminate the period if it times out before the system clock. This
situation would occur only if the system clock has been changed during a measurement
period. The period length is not guaranteed if the clock is changed or the system is
reset during a measurement period.

Data is accumulated in active registers during each measurement period. At the end
of each period, data is transferred to storage registers and the active registers are set
to zero in preparation for receiving data from the next period. The data held in these
storage registers can be printed, or written to magnetic tape or a similar storage device.
At the end of each period, the data in the storage registers is replaced by the data
accumulated in the active registers during the period. If the data was not retrieved from
the storage registers during a period, new data received at the end of that period
overwrites the data, and it is lost. This sequence then repeats for the specified duration.

Types of Traffic Counts

2.2

Two types of traffic counts are used in traffic measurement: peg counts and usage
counts.

Peg Count

Each time a facility (device, service, or feature) is used, the call processing software
increments its register by one count. A peg count is not concerned with the length of
time of usage.

Usage Count

Usage counts can be divided into normal usage and maximum value counts.

Normal Usage: The amount of time for which a facility is used can be calculated
from the usage count. At 10-second intervals, the call processing software scans
each facility and increments the register if it is in use. The usage count is directly
proportional to the time that a circuit is in use.

March 1997 Issue 1 Revision 0 2-1
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Each accumulated usage count is converted into CCS or Erlangs for the traffic
measurement report. The maximum usage is 6554 CCS or 182 Erlangs which wili
occur if 182 devices in a facility are all busy for 1 hour. The consoles are scanned
every second to increase accuracy in the average waiting time for an answered
call.

Maximum Value Count: This type of count is obtained in a similar manner to
usage count, except that the value obtained at each scan does not increment the
register; instead, it is compared with the register’s value and updates the register
only if its value exceeds that in the register. This value reflects the scanned
maximum count of the usage of a resource. Since this is a scanned value, it is
possible that a busy peg can exist without the maximum count reaching the number
available.

Types of Data Accumulated

2.3

The following data is accumulated during traffic measurement:

System Activity

System activity data indicates the extent of activity on the basic system (maximum peg
count = 65535). Counts include:

1 s Dial Tone: Incremented every time an extension or dial-in trunk has to wait
1 or more seconds for dial tone. This peg is not incremented by the Automated
Attendant feature.

2 s Dial Tone: This is incremented each time an extension or dial-in trunk has to
walit 2 or more seconds for dial tone. This peg is not incremented by the Automated
Attendant feature.

3 s Dial Tone: Incremented every time an extension or dial-in trunk has to wait
3 or more seconds for dial tone. This peg is not incremented by the Automated
Attendant feature.

Console Calls: A count of all calls directed to any console, including calls that
hang up before they are answered.

Console Orig.: A count of all console originations.

Dataset Orig.: This countis incremented each time a data call is originated either
by ADL or DTRX.

Dial 0 Calls: Acountofalldial O calls that are answered at any console. It includes
priority dial O calls and all calis directed to Console directory numbers that are not
answered.

Ext Origin.: Each time an idle extension goes off-hook, it causes this register to
increment by one count. It does not increment when a ringing extension goes
off-hook.

Intercepted: A count of all intercepted calls that are answered at all consoles.
Recall: A count of all console-answered recalls.
Activity: Each time a device has activity, this count is incremented.

lllegal Calls: This countisincremented whenever an extension, console or dial-in
trunk dials a vacant or illegal number.
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Features
Feature data indicates the activity of those features which have been programmed for
the installation (maximum peg count = 65535). Counts include:

ADL Access: Successful ADL feature accesses.

Callback: Callbacks that have been set up.

Call Forward: All call forwarding set-ups (programming) at any extension or
console.

Call Hold: Number of hard holds by an extension.
Call Park: Number of call parks.

Call Pickup: Legally dialed call pick-ups, including local pick-ups or directed
pick-ups from extensions.

Camp-on: Camp-ons to any device (including trunk groups and hunt groups) by
another device for extension-to-trunk, extension-to-extension, and
trunk-to-extension.

Console Conf.: The number of times consoles use the conference softkey.
Console Hold: The number of all call-holds made at the console.

DND: Do not disturb set-ups.

DTRX Session: Successful DTRX session accesses.

Ext. Conf.: Extension conferences.

Flash Hold: Transfers or flash and holds from an extension or console.
Guest Room: Guest Room softkey depressions.

Hold Pickup: Successful hold pick-ups (calls held at the console in a hold slot
and picked up using the dialed console and hold slot humber).

Maid in Room: Number of accesses to Feature Access Code 35, Maid in Room.
Msg Waiting: Applied message waiting, from any source in any manner.
Override: Completed busy overrides.

Paging: Successful pager accesses.

Serial Call: Consoile serial calls set up by all consoles.

TAFAS: TAFAS (night answer) answered from dialed feature access code or
SUPERSET™ softkey.

Wake-Up: Call wake-up set-ups.

JUSWIOINSDBIN OLDIL

UCD Loginout: UCD agent logins and logouts.

Receivers

This data records the activity on receivers within the system (maximum peg count =
65535). The PABX Digital bay implements DTMF receivers using a fixed number of
dedicated circuits. Sample traffic measurements have been included in Chapter 5,
Reports. The following counts are recorded:
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Peg: The total number of times that thereceivers were accessed during the
measurement period.

Usage: Represents the total usage (Erlangs or CCS) for the receivers during the
measurement period. Does not include busied-out receivers (max = 6553.5 ccs).

Busy Peg: The number of times a call could not immediately be allocated a
receiver due to busy conditions.

Maximum in Use/Available: The scanned maximum count of the number of
receivers in use during the period and the number that are available for use. Does
not include busied-out receivers.

Channel Usage And Local Switching

This data records activity between bays and within each peripheral bay. The following
counts are recorded:

Bay Number: |dentifies the bay for which data is being accumulated.

Channel Usage: Usage of channels available to the bay. Does not include
channels allocated for music or tones (maximum = 6553.5 ccs).

Max Channel/Available: The scanned maximum number of channels in use and
the number available for use. Does not include channels allocated for music or
fones.

Local Switching Usage: Usage of analog peripheral bay local switching
(maximum = 6553.5 ccs).

Max Local Switching: The scanned maximum number of local switches found
in an analog peripheral bay.

Dynamic Records for Hunt Groups, Trunk Groups, and Trunks

2.4

The number of system, feature, receiver and channel pegs or records is fixed for each
system. The number of console, hunt group, trunk group, and trunk records can vary.
At the beginning of each period, records are allocated for consoles, trunk groups, and
trunks. Each console, hunt group, and trunk group that is programmed in CDE is
allocated one record. The programmed trunks are allocated the remaining records, in
ascending trunk number order. A total of 300 records is allocated.

Example: The following traffic could be recorded:
- 4 consoles
- 8 hunt groups
- 15 trunk groups
- 70 trunks, numbered 1 to 70

97 records (total) 203 records still available (98 - 300)

The following data is accumulated during traffic measurement:
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Console
This data records activity of each console on the system. Console activity includes the
following information:

Console Number: Directory number of the console. The console directory
number is determined at the time of CDE Entry in Form 07, Console Assignments.
If this console has been deleted, it will display ???? indicating that the directory
number could not be determined.

Usage: Non-idle use of the console. The console is non-idle when it is using a
channel. The console is idle when it is ringing, using the application key, or using
the select features key (maximum = 36 CCS).

Call Waiting Usage: Usage of the Console queue for all calls presented to this
console, either answered or unanswered (maximum = 655.35 CCS).

Calls Answered: Calls answered using the console. Includes softkey and
ANSWER key answers (maximum peg count = 65535).

Avg Waiting Time: Average waiting time for a call directed to the console to be
answered by the console.

Hunt Groups
The activity of each hunt group is recorded. Hunt group activity includes the following
information:

Hunt Group Number: Programmed hunt group number.

Peg: Number of accesses to a hunt group, including busy attempts (maximum =
65535).

Skip Peg: Number of failures to get a receiver, which resulted in skipping the
recording and routing to the default destination (for Automated Attendant Hunt
Groups only).

Usage: Usage of all devices in the hunt group (maximum = 6553.5 CCS).
Busy Peg: Number of times the hunt group was found busy by a caller.

Max in Use/Available: Scanned maximum number of devices in the hunt group
that were busy (busied-out devices are not included) and the number of devices
available for use in the group.

Trunk Groups

JUBWIBINSDBN J1OIL

This data records the activity of each trunk group. Trunk group activity includes the
following information:

Trunk Group Number: Programmed trunk group number.

Peg: Number of accesses to a trunk group, including busy attempts (maximum
= 65535).

Usage: Usage of all trunks in the trunk group making outgoing calis, measured
in CCS or Erlangs (maximum = 6553.5 CCS).

Busy Peg: Number of times the trunk group was busy (maximum = 255).
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Max in Use/Available: Scanned maximum number of trunks in the trunk group
that were busy (busied-out trunks are not included). The number of available trunks
in a trunk group is determined at the time of the traffic measurement report and

is not in the storage registers.

Trunks
The activity of each trunk is also recorded. Trunk activity includes the following infor-
mation:

Trunk Number: List of all trunk numbers that were accessed.

Pegin: Total number of times the trunk was seized forincoming calls (maximum
= 255).

Usage In: Represents the usage (in Erlangs or CCS) for incoming calls on the
trunk (maximum = 36 ccs).

Peg Out: Total number of times the trunk was seized for an outgoing call on the
trunk (maximum = 255).

Usage Out: Represents the usage (in Erlangs or CCS) for outgoing calls on the
trunk (maximum = 36 ccs).

Register Count Examples

2.5

A call which lasts for 100 seconds has a value of 1 CCS (one hundred call-seconds).
One Erlang equals 36 CCS or 3600 call seconds. Usage is measured in 10-second
units; for example, a usage count of 128 (128 x 10 s) represents 1280 seconds of
usage, equivalent to 12.8 CCS or 0.3556 Erlang (36 CCS equals 1 Erlang). The
following example illustrates these “count” methods.

Extension Originations Peg Count - Each time an idle extension goes off-hook, it
causes the register to increment by one count. Since it is a measure of the number of
calls originated by the extensions, it does not increment when a ringing extension goes
off-hook to answer a call. For example, if this register has a value of 858, the number
of call originations (or off-hook originations) during the period totalled 858.

Trunk Group Usage - Each time the system scans the members of this trunk group,
at 10 second intervals, it counts the number of members that are busy. A register value
of 273 indicates that members were busy for 273 X 10 = 2730 seconds (27.3 CCS)
during the measurement period.

Usage Measurement - Device usage is measured every ten seconds; therefore, each
usage measurement is accurate to +/- 10 seconds (0.1 CCS or0.0028 Erlang). Console
usage measurementis accurate to +/- 1 second (0.01 CCS or 0.00028 Erlang) because
they are scanned every second.

Power Failure

2.6

If system power fails, the current traffic measurement will be lost, and the latest traffic
report will also be lost if it had not been output. When power is restored, traffic
measurements will restart and continue until the end of the scheduled period. The
new start time will begin at system power-up.
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Commands

Maintenance Terminal and Console

3.1 The maintenance terminal or console is used to enter the data required to start traffic
measurements, print measurements, monitor status, or change traffic measurement
parameters. Refer to the RS-232 Maintenance Terminal Practice for instructions on
using the terminal. At the maintenance terminal or console, select the
MAINTENANCE application. From the MAINTENANCE main menu, select
TRAFFIC_MEAS (softkey 5).

Traffic Measurement Commands

1-SET 2- SHOW 3- PRINT 4- READ 5-
6- QUIT 7- 8- 9- STOP 0-
SET Set traffic report information
SHOW Status of current traffic report that contains information
defined by the SET command
PRINT Print the latest traffic report
READ Read the latest traffic report
STOP Stop current traffic measurements or stop printing report
SET Command ‘
=
1- UNITS 2- PERIOD 3- DURATION 4- AUTOPRINT | 5- CANCEL %
0
6- 7-START_TIME | 8- CONDENSED | 9- 0- =
®
UNITS CCS or Erlangs g
PERIOD 1 to 60 minutes (default = 60) o°
DURATION Number of periods (default = 8) 3
AUTOPRINT Print report automatically after each period (toggles ON or OFF) g
CANCEL Quit SET commands B
START TIME Presented in hours:minutes format (hh:mm)
CONDENSED Condensed report (toggles ON or OFF)

March 1997

Issue 1

Revision 0

3-1




Traffic Measurement

Select the SET command to enter or change any traffic measurement parameters.
Use the prompts to change required data and to exit from the TRAFFIC_MEAS
function. Setting START_TIME to a specific time prepares the traffic data collection
facility. Data collection is only started when that time is reached. Until then, the
PERIOD, DURATION, and START_TIME parameters can be changed. Once traffic
measurements are started, a STOP command must be issued first, followed by other
commands. The AUTOPRINT and CONDENSED parameters can be changed during
a traffic measurement period. At the beginning of each period of current traffic
measurement, the pegs and dynamic records are initialized. If a new trunk group was
set up by CDE, it would not be included in the traffic report until the next period.

STOP Command
Whenthe STOP softkey is pressed, two new softkeys appear (TRAFFRPT and PRINT),
allowing you to select the activity you wish to stop.

TRAFFRPT - Stops the traffic measurement which is currently active. No report
will be made of the incomplete collected data.

PRINT - Stops a printout from being sent to the PRINTER port.

Note: The STOP command will not stop an AUTOPRINT in progress. The AUTOPRINT command
must be set to OFF between printouts to stop printouts.

SHOW Command

When you press the SHOW softkey, you will see a STATUS softkey displayed. Pressing
the STATUS softkey will provide a summary report on the current traffic measurement
parameters. ‘

STATUS: Activated/OFF

START TIME: hh:mm (hours:minutes)
DATA COLLECTION: Running/OFF
PERIOD: mm (minutes)
DURATION: nn (periods)
AUTOPRINT: ON/OFF

UNITS: Erlangs/CCS

CONDENSED REPORT:ON/OFF
START TIME and DATA COLLECTION are not displayed if STATUS is set to OFF.
To set STATUS to off:

press STOP
press TRAFFRPT
press ENTER

The DATA COLLECTION field indicates whether data is currently being collected (if
traffic is being measured). When the field is set to OFF, either the daily start time has
not been reached, or, the required number of periods have been completed since the
start time. In either case, no data is currently being collected.
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PRINT Command

Pressing the PRINT softkey causes the latest traffic report held in the system to be
printed immediately.

READ Command

This softkey command causes the latest traffic report in the system to be displayed on
the maintenance terminal where it can be read by the user. READ is only available at
the maintenance terminal. If the console softkey is pressed, the following message
appears on the LCD display:

This function is not available for this device

QUIT Command

This softkey command allows the user to exit from Traffic Measurement mode at the
console or maintenance terminal. '

juswiaInsos d1PIL

March 1997 [ssue 1 Revision O 3-3



Traffic Measurement

Issue 1

Revision 0

March 1997



4

INnstallation

General

4.1

To meet Traffic Measurement requirements during system instailation, you must;
1. determine the required traffic parameters

2. determine the required output device

3. install the output device

4. program the traffic parameters and output device for this installation.

Connection Requirements, Local Printer

4.2

The Installation Information Practice details the installation. Refer to the General
Maintenance Information Practice to reference System Set Commands. This section
explains how to assign printers during installation and to perform initial maintenance
programming. The Traffic Measurement data may be output to a printer, magnetic re-
cording device, or the maintenance terminal. If required, a Data Demultiplexer may be
used and the Traffic Measurement data directed to one output of it.

When a backplane printer port is used, it should be located as near as possible to the
PABX and connected to the PABX data port with a 25-conductor connectorized cable,
not longer than 4.5 m (15 ft) in length.

A Printer may be specified in CDE Form 34, Directed 10, which will allow all Traffic
Measurement printouts to be sent to this printer which is connected to a port equipped
with an asynchronous data set. Refer to the Customer Data Entry Practice for further
details.

Note: Ensure that the length of time the printer requires to print one report is less than the length of
time specified for a traffic measurement period; otherwise, reports will be generated faster than
the printer can print them.
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o Reports

General

5.1 The standard traffic measurement report provides a printed record of the data in the
storage registers (usually the measurements taken during the preceding period). The
report includes headings which make the data easy to read.

Report Heading Description

52 Port size and system number are unique to each system and are programmed when
the system is initially configured. In the following typical report, the Generic is 100Y,
where Y is the last digit of the software Generic installed in the PABX. ZZZZZZ is an
optional field which defines software loads that include special features; for example,
an ACD load displays ACD PC. The port size is represented by XXXP. The system
identifier is represented by nnn (if one has not been programmed, O appears). The
CHANNELS data for a maximum system configuration is printed. Local Usage and
Max Local apply only to analog bays.

Typical Report

5.3 In this report, four different CHANNELS examples are given. In an actual system
printout, only one CHANNELS report (for that systems port configuration) is printed.

SX-200 DIGITAL Generic 100Y 222777 XXXP TRAFFIC REPORT

SYSTEM nnn

27-AUG-94

9:00to 10:00 =

SYSTEM ACTIVITY: %

1s dial tone 0 2s dial tone 0 3s dial tone 0 0

Console calls 0 Console orig. 0 Dataset orig. 7 %

Dial O calls 0 Ext. origin. 66 Intercepted 0 8

Recall 0 Activity 1775 lllegal calls 1 c
o

FEATURES: 3

ADL access 0 CallBack 0 Call hold 4 3

Call Forward 2 Call Park 0 Call Pickup 0

Campon 1 Console conf. 0 Console hoid 0

DND 0 DTRX session 6 Ext. conf. 0

Flash hold 2 Guest Room 0 Hold pickup 0

Maid in Room 0 Msg Waiting 1 Override 0

Paging 0 Serial call 0 TAFAS 0

Wakeup 0 UCD Login/out 0

March 1997 Issue 1 Revision 0 5-1




Traffic Measurement

DTMF RECEIVERS:

Peg Usage
203 8.10 ccs
PSEUDO DTMF RECEIVERS:
Peg Usage
203 8.10 ccs
336- port example
CHANNELS:
Bay Usage MaxAvl
1 17.60 ccs 2/123
2 85.90 ccs 6/ 61
3 344.60 ccs 13/ 94
4 50.60 ccs 5/ 94
CONSOLE:
Directory Usage Calls
Number Answered
4900 0.00 ccs 0
43888 0.00 ccs 0
HUNT GROUPS:
Number Peg Usage
1 3 6.60 ccs
2 5 139.90 ccs
3 0 35.40 ccs
Number Peg Skip Peg Usage
4 6 1 123.00 ccs
TRUNK GROUPS:
Number Peg Usage
1 6 22.00 ccs
2 26 23.40 ccs
4 0 0.00 ccs
5 0 0.00 ccs
TRUNKS:
Number Peg in Usage In
1 0 0.00 ccs
2 0 0.00 ccs
3 0 0.00 ccs
4 0 0.00 ccs
5 0 0.00 ccs
20 5 5.10 ccs
22 6 6.20 ccs
24 6 1.20 ccs
26 5 2.10 ccs
28 5 4.40 ccs
5-2 Issue 1 Revision 0

Busy Peg
5

Busy Peg
0

Local Usage

Calls Waiting
Usage

0.00 ccs

0.00 ccs

Busy Peg
0
0
0

Busy Peg

Busy Peg

[eN ool

Peg Out

AR dDOOoOOMNMNON

Max/Avl
4/12

Max/Avi
4/12

Max local

Avg. Waiting
Time (sec)
0.00

0.00

Max/Avl
3/83
5/5
1/3

Max/Avl
2/3

Max/Avl
2/3
3/7
0/1
0/1

Usage Out
1.40 ccs
0.60 ccs

19.90 ccs
0.00 ccs
0.00 ccs
2.40 ccs
0.80 ccs
2.50 ccs
7.70 ccs
3.40 ccs
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30 4 4.90 ccs 4 4.90 ccs
32 4 0.90 ccs 3 1.80 ccs
40 0 0.00 ccs 0 0.00 ccs
42 0 0.00 ccs 0 0.00 ccs

Condensed Traffic Report

54 The condensed report contains the data only, in decimal form. Register numbers and
assignments are known for each particular software Generic. The dynamic section of
the report requires a header for each group of data and the device number beside the
device data. A program which analyses the data knows the format in which the
condensed report is structured, and can interpret the data accordingly.

Analyzing Traffic Reports

5.5 From reading the Traffic Report, the following total traffic values can be determined:
Total Traffic = Sum of channel usage - Receiver usage
Number of Calls = Extension Originations + Console Originations
+ sum of incoming trunk pegs

The following table lists typical business traffic:

Traffic Type Number of Ports | Traffic / Port (CCS) Total CCS
Light 250 1.4 350
300 1.4 420
350 1.4 490
400 1.4 560
480 1.4 672
=
Medium 250 3.0 750 o
300 2.9 870 4
350 2.9 1015 §
400 2.9 1160 o
480 2.9 1392 %
Heavy 250 5.5 1375 ‘BD
300 5.4 1620 =
350 5.4 1890
400 5.4 2160
480 5.4 2592

March 1997 Issue 1 Revision 0 5-3



Traffic Measurement

54

Issue 1

Revision 0

March 1997



SX-200® ML PABX

Hotel/Motel
-egfure
Package
Description

Printed in Canada.

™, ® - Trademark of Mitel Corporation. ®
© Copyright 1997, Mitel Corporation.
All rights reserved



Hotel/Motel Feature Package Description

NOTICE

The information contained in this document is believed to be accurate in all
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1 Introduction

General

1.1 This practice describes the hotel/motel features offered on the SX-200® ML PABX.

Hotel/Motel Feature Packages. The hotel/motel feature package integrates standard
PABX features with custom hotel/motel features. The PABX can also interface with a
property management system (PMS).

The §X-200 ML PABX with SX-200 ML LIGHTWARE 16™ can operate with either the
Hotel/Motel Package or the Property Management System package, but not both.

Intended Audience

The intended audience for this practice is described in Table 1-1.

Table 1-1 Intended Audience

Audience Section

Those who need a general description of the Hotel/Motel | 2. System Description
application and the different Hotel/Motel features.

Installers 3. Installation
System programmers 4. Programming
Installers, programmers, users 5. User Information

Document Structure and Contents

The contents of this practice is described in Table 1-2.

Table 1-2 Contents of this Practice

Section Contents

1. Introduction An introduction to the practice, including intended audience,
introduction to Hotel/Motel applications, and the list of
documents that have been referenced in this practice.

Feature Package

X

2. System Description A description of the Hotel/Motel application including the %
features accessible from different types of terminals. =

3. Installation Installing the hardware. §
—

4. Programming Hotel/ Programming the PABX to run the Hotel/Motel feature o
Motel package. 3)1
5. Using the Hotel/Motel How to use the Hotel/Motel features from different peripherals. g.-
®

17 ]
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Referenced Documents

The documents referenced in this practice include:

- Peripheral Devices Practice

- Installation Information Practice

- Customer Data Entry Practice

- Station Message Detail Recording Practice
- Troubleshooting Practice
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2 System Description

introduction

2.1

The Hotel/Motel feature package is provided by MITEL and is supported by the
SX-200 ML PABX.

Hotel/Motel Feature Package

The Hotel/Motel feature package is designed specifically for use in the hotel
environment. The features facilitate guest-related activities such as checking guests
in and out, providing automatic wake up calls and taking messages. The Hotel/Motel
feature package can be used to configure the telephone activities that guests are
allowed (such as blocking calls between rooms) and to record what use is made of
room telephones. It also assists with the administration of hotel activities such as
keeping an accurate record of room occupancy and tracking housekeeping activity
and status.

Attendant Activities.

Using the Hotel/Motel feature package, the attendant can:
- check the current room status
- modify room status (assign guest rooms)
- set automatic wakeup calls for guests

- request reports of all current wakeup calls, message register counts, and status
of rooms

- inhibit room to room calling
- assign outgoing call privileges on a room to room basis

- request a message register audit
Staff/Management Activities.

Hotel/Motel staff or management can:

- record the number of calis made from each guest room (automatic message
register for guest rooms)

- receive automatic room status conversion

- access maid in room updates from guest room

- access maid status display from SUPERSET™ telephone
- access room status display from SUPERSET telephone

- interface to a property management system (PMS)

- generate single-line printouts for events such as unanswered wakeup calls, set
up or canceled wakeup calls, and message register overflow

soInjoo4 [9ION/I9IoH
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Guest Activities.
A hotel/motel guest can:

- set their own wakeup calls (either on the guest room telephone or by request
to the attendant)

- refuse telephone calls (by setting Do Not Disturb on the guest room telephone
or by request to the attendant)

- access special features and speed dial capabilities through guest room
SUPERSET key programming

Feature Access

The hotel/motel features can be accessed by an attendant console, a front desk
terminal, a SUPERSET display telephone, an industry-standard telephone,
SUPERSET 401+™ telephone, or a SUPERSET 410™ telephone. Each of these
terminal types can access a subset of the Hotel/Motel features.

List of Features

A list of the features available on the PABX and an indication of the features avaiiable
through each terminal are shown in Table 2-1.

Table 2-1 Hotel/Motel Features

Feature Name Feature is available on...
Attedant | Front Desk | SUPERSET 420™ Other
Console | Terminal | SUPERSET 430™ | Telephones ©
Attendant Do Not Disturb Yes Yes No No
Attendant Message Waiting Setup | Yes Yes No No
and Cancel
Guest Message Waiting Cancel No No Yes! Yes'
Audits
Attendant Message Register Audit | Yes Yes No No
Room Status Audit Yes 2?; ‘guArzod?tm No No
Vacant Room Audit No Yes No No
Occupied Room Audit No Yes No No
Reserved Room Audit No Yes No No
Guaranteed Room Audit No Yes No No
To be Inspected Room Audit No Yes No No
Dirty Room Audit No Yes No No
All Room Status Audit g;iuzoggé " Yes No No
Page 10f 3
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Table 2-1

Hotel/Motel Features (continued)

Feature Name

Feature is available on...

Attedant | Front Desk | SUPERSET 420™ Other
Console | Terminal | SUPERSET 430™ | Telephones ©

Audits (continuted)

Room Type Audit No Yes No No
Wakeup Audit Yes Yes No No

Auto Room Status Conversion/Auto | No No No No
Wakeup Print3

Automatic Wakeup Yes Yes No No

Guest Room Wakeup No No Yes’ Yes

Call Blocking Yes No3 No No

Call Restriction Yes Yes No No
Check Out (single key) No Yes No No

Guest Names Yes* Yes Yes No

Guest Room SUPERSET Key N/A N/A Yes Yes 5
Programming

Maid in Room No No Yes Yes

Maid in Room Display Yes Yes Yes No
Message Lamp Test No No No Yes
Message Register Display and Clear | Yes Yes No No
Multi-user Yes Yes Yes Yes
Passwords No Yes No No

PMS Interface No No No No

Room Condition Display

Clean Yes Yes Yes No

Dirty Yes Yes Yes No

Out of Service Yes Yes Yes No

To be Inspected Yes Yes Yes No

Room Occupancy Display

Vacant Yes Yes Yes No
Occupied Yes Yes Yes No
Reserved Yes Yes Yes No
Guaranteed Yes Yes Yes No

Page 2 of 3
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Table 2-1 Hotel/Motel Features (continued)
Feature Name Feature is available on...
Attedant | Front Desk | SUPERSET 420™ Other
Console | Terminal | SUPERSET 430™ | Telephones ©
Room Status Display Yes Yes No/See next No
feature.

SUPERSET 4 Room Status Display | No No Yes No
Room Types and Room Codes No Yes No No
Searches
Guest Search No Yes No No
Room Number Yes Yes No No
Room Type No Yes No No
Maid in Room Search Yes Yes Yes No
Room Status Search

- Vacant/clean Yes Yes No No

- Vacant No Yes No No

- Out of service Yes Yes No No

- Dirty No Yes No No

- Reserved No Yes No No

- Guaranteed No Yes No No

- Reserved and clean Yes No No No
Single Line Reports No No No No

Page 3 of 3

" Telephones can be programmed with this feature.
2The PABX can be programmed to produce this audit and change room status at a particular time each day.
SFront desk terminal displays indication that call blocking has been set, but cannot set call biocking.

4Consoles can display guest names, but cannot enter them.

SSUPERSET 410 only.

SSUPERSET 410, SUPERSET 401+, and industry-standard telephones.
"This is actually in the form of a Reminder. See the Features Description Practice.

Accessing Hotel/Motel Features

* industry-standard telephones, SUPERSET 401+ telephones, and SUPERSET

In addition, there are several features that can only be accessed directly from the PABX.

2.2 Hotel/Motel features can be accessed from:
s attendant console
» front desk terminal
* SUPERSET display telephones
410 telephones.
2-4 Issue 1
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Attendant Console Access

Feature Access. Attendant console access to the Hotel/Motel Feature Package
integrates telephony with guest room functions. The attendant can be in conversation
with a guest room while performing hotel/motel features. The PABX can support several
(a maximum of 11) consoles. However, each console operates independently to
change guest room information.

The capabilities of the hotel/motel features as accessed by the attendant console are
shown in Figure 2-1.

ATTENDANT CONSOLE
MESSAGE DO NOT cALL | [MESsace
WAKEUP
l | [RoomstaTuS | REGISTER DISTURE | |BLOCKING| | warting | [ AYPITS
-SET - MESSAGE REGISTER
EIEES [oiseuay | [ciEar | - CLEAR - ROOM STATUS
_ “READ - WAKEUPS
- AM
- PM
Y ¥ v
ROOM ROOM CALL MAID IN ROOM
CONDITION OCCUPANGY RESTRICTION | | (DISPLAY ONLY)
- CLEAN - OCCUPIED - MAD
- DIRTY - RESERVED SET
- OUTOFSERVICE - VAGANT ~INTERNAL
- TOBE INSPECTED - GUARANTEED - LOCAL
- LONG DISTANGE
CC0668

Figure 2-1 Hotel/Motel Features Available on the Console

Access Mechanism. Hotel/motel features are accessed through the FUNCTION
hardkey and the GUEST ROOM softkey on the attendant console. The features are
then available on softkeys. One feature, Call Block (blocking calls between rooms, see
page 2-34) is accessed through the BLOCK hardkey.

sainjoa4 |9J0N/IPIOH
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ATTENDANT CONSOLE
BLOCK HARDKEY FUNCTION HARDKEY
CALL BLOCKING ALL OTHER HOTEL / MOTEL FEATURES

CCo38s

Figure 2-2 Attendant Console Access to Hotel/Motel Features

The hotel/motel features can be accessed whether the attendant console is idle or in
the process of handling a call. When handling a call from a guest room, after the
FUNCTION hardkey and GUEST ROOM softkey are pressed, the attendant console
display shows information about the source on the top line of the display, room
information on the second line, and the softkeys on the remaining two lines. Note that
information about the source is presented without pressing the FUNCTION and
GUEST ROOM keys. See Figure 2-3.

4951 DO 12 COR &1 DD MSH 11812 AM & T

Fed = BEEA] Makeuw = 12034F Satys = Vac/Clean LD

IF1y ERIT IF2r HRID 1FZy SET WAKE-UF BF4p CLE WAKE-UF TFSP STRTUES

1FED FF7» SEMD MEG | Fa=ig FF2 RERD MEG 1 Fiy ROCH HUMEER

CC0412

Figure 2-3 Guest Room Display During a Call from the Guest Room

Pressing the GUEST ROOM softkey while the attendant console is not engaged in a
call produces the display shown in Figure 2-4.

11812 AM & CAH
Enmter Foom Humbker? oo
BFi» EXIT ITFZy MRID IF2y VACACLEAH EHUF4) AUDITE 1F5)
1F& IF7» RESACLEAM RMEFS) IF2 QUT OF SERLL. TFGE
CCo413

Figure 2-4 Guest Room Display with Idle Console
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Once a room number (extension number) has been entered, the display changes to
the format shown in Figure 2-3 with a ROOM NUMBER softkey displayed in the FO
position. Pressing EXIT at any time returns the attendant console to its prior state (idle

or busy call processing).

The following softkeys appear on the attendant console display after pressing the
GUEST ROOM softkey:

11812 AM
Emter FEoom Mumbert ___
IF1» EXIT 1F2» MRID 1F3» UACSCLERH EM RFS» BUDITS FFSP QCCSDIRTY BEM
BFey OCCYCLEAN RMIFTY RESSCLEAN RMIFSY UACCDIRTY BH IF2» OUT OF SERL. 1FE»
CC0414

Figure 2-5 Console Display after Pressing GUEST ROOM Softkey

When one of the choices has been selected, the display is changed as follows:

TOTAL =32 4288 4558 GGG 11217 AM
4351 FEES 813
IF1» EAIT 1F2y OO HUMEBER 1F3) 1F4) 1F3
BFE) IFT IFz» 1FZ) 1FE» MORE ...
CC0415

Figure 2-6 Console Display after Pressing VAC/DIRTY RM Softkey

The total number of rooms of the specified status, e.g. VAC/DIRTY, appears in the top
left corner of the display if there is at least one room which fits that description. A
maximum of 6 room numbers will be shown on the same display. Pressing the MORE
softkey will display the remainder of the room numbers.

When there are no VAC/DIRTY rooms, the following is displayed:

M Vacant amd Dirty Roows 11:14 AR
IF1y ESIT 1F2» 1F3) 1F3) 1F5)
FFEp IFT) 1F3)» 1F2) 1F&»

CC0416

Figure 2-7 Console Display if no VAC/DIRTY Rooms

The console display could also show no occupied and clean rooms, no vacant and
clean rooms, no occupied and dirty rooms or no reserved and clean rooms.

seInna4 |9J0N/19IOH
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The functions of the hotel/motel keys on the attendant console are shown in Table 2-2.

Table 2-2 Attendant Console Key Functions

Console Hardkeys

Console Softkeys

Function

BLOCK Blocks calls between rooms.
FUNCTION Accesses GUEST ROOM softkey.
GUEST ROOM Softkey Accesses all hotel/motelfeatures other
than call blocking.
MAID Produces display of all rooms with
maids in them.
RES/CLEAN RM Produces display of all reserved and
clean rooms.
VAC/CLEAN RM Produces display of all vacant and
clean rooms.
OUT OF SERV. Produces display of all out of service
rooms.™
AUDITS Accesses audit softkeys.
Generate printouts of:
ROOM STATUS - Room Status
WAKEUP - Wakeup calls
MSG REGISTER - Message Register counts.
NO DISTB * Alternately sets up and cancels Do Not
Disturb on an extension.
SEND MSG * Sets up Message Waiting for a room.
CLEAR MSG * Cancels Message Waiting for a room.
READ MSG * Reads the message for a room.
SET WAKEUP* Sets up an Automatic Wakeup Call.
CLR WAKEUP* Cancels an Automatic Wakeup Call.
MSG REG * Displays message register.
CLRREG* Clears message register.
ROOM NUMBER* Allows input of a new room number.
Page 1 of 2
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Table 2-2 Attendant Console Key Functions (continued)
Console Hardkeys Console Softkeys Function
STATUS ~ Accesses occupancy, condition, and
call restriction softkeys.
INTERNAL Sets internal call privilege.
LOCAL Sets local call privilege.
LONG DIST Sets long distance call privilege.
OCCUPIED Sets room occupancy to occupied.
RESERVED Sets room occupancy to reserved.
VACANT Sets room occupancy to vacant.
GUARANTEED Sets room occupancy to guaranteed.
CLEAN Sets room condition to clean.
DIRTY Sets room condition to dirty.
OUT OF SERV. Sets room condition to out of service.
TO INSPECT Sets room condition to to be inspected.
Page 2 of 2

* Must enter Room Number first.

** The OUT OF SERV. softkey appears in two different contexts:

1. When the GUEST ROOM softkey is pressed, the OUT OF SERV. softkey appears. It is used to search for out of
service rooms.

2. When the STATUS softkey is pressed, the OUT OF SERV. softkey appears. It is used to set the room status to out
of service.

Front Desk Terminal Access

Feature Access. The capabilities of the Hotel/Mote! Feature Package as accessed
by the front desk terminal are shown in Figure 2-8.

March 1997
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[
| |
ROOM SEARCH GUEST SEARCH
l
|
- VACANT / CLEAN
- VACANT
- RESERVED
- GUARANTEED
ROOM TYPE - MAID-IN-ROOM
- OUT-OF-SERVICE ROOM NUMBER HOUSE STATISTICS
- DIRTY
SEARCH DISPLAY
|
SELECT ROOM
|
ROOM UPDATES
GUEST NAMES — |
- VACANT AUDITS
- OCCUPIED TELEPHONE / RM. #
- RESERVED (DIPLAY ONLY) | |
- GUARANTEED
- CHECKOUT - IMESSAGE REGISTER
OCCUPANCY ||
L wakeuP
- CLEAN
- DIRTY - ROOMTYPE
- TO BE INSPECTED CONDITION ||
- OUT OF SERVICE
, A mroow || L | RoOMSTATUS
(DISPLAY ONLY)
- INTERNAL - VACANT
- LOCAL CALL PRIVILEDGE — - OCCUPIED
- LONG DISTANCE - RESERVED
- GUARANTEED
- ALLROOMS
-PM L gET WAKEUP TIME  |— - TOCLEAN
- TOINSPECT
CLEAR ROOMTYPE ||
CC0384
DO NOT DISTURB |—|
- SET MESSAGE — H
. OLEAR MESSAGE MESSAGE WAITING
CLEAR MESSAGE REGISTERH
CLEAR

2-10

Figure 2-8 Hotel/Motel Features Available on the Front Desk Terminal
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Up to four VT100™ terminals can access the Hotel/Motel Feature Package
simultaneously.The VT100 terminai can access more hotel/motel features than the
attendant console. For example, using a VT100-compatible terminal to input guest
information permits the entry of alphanumeric characters (such as a guest name) and
allows more information to be displayed at once.

Aterminal interface provides a low-cost alternative to a property management system
(PMS) by providing faster access to information but no room billing. The terminal
provides no telephony function. Telephone activities must be performed through the
attendant console or some other telephony device.

Access Mechanism. When the Hotel/Motel Feature Package is running on a front
desk terminal, there are four modes of operation: house statistics, search by room or
name, room updates, and audits.

House statistics. After successful login using a password, a house statistics screen
appears. It contains a snapshot of the current status of the guest rooms or gives the
time that the last statistics had been calculated (or when the REFRESH softkey is
pressed). The information is only updated when the screen is entered. The house
statistics screen is the only entry point when logging on to the application. It is also the
only point the application can be exited from. Five softkeys give access to the other
modes of operation. A sixth softkey is used to recalculate totals. See Figure 2-9.

12:16 PM  25-NOW-95 HOISE STATISTICES MITEL Front Desk
House Statistics as of 12:14 PM  28-HOV-95

Guest Room Occupancy Summary

Vacant @ 71 Occupied : 1 Reserved : - Guaranteed : -
Room Condition Summary Features Usage Summary
Clean : 72 Oo Not Disturb ON

Hake Up Set
Message HWaiting ON

To be Cleaned
To be Inspected :

it

Mot in Serwvice Mon Zero Msgq Regs

Maid in Room Call Blocking r OF
| |
1-Room Update 2— 3~Room Search |4- 5-Guest Search
6-0uit - g-Audits 9- B-Refresh

Figure 2-9 House Statistics Screen
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Hotel/Motel Feature Package Description

Search by room or name. Using a terminal allows guest first and last names to be
entered as part of the check-in procedure. A search facility allows searching by last
name by pressing the GUEST SEARCH softkey on the house statistics screen. A
pattial or complete text string can be entered and all names matching the input string
are displayed.

There are nine other types of room searches. These are based on room type, room
number, and room status. They are accessed by pressing the ROOM SEARCH softkey
on the House Statistics screen (see Figure 2-9).

Any search otherthan room type or room number requires that a room code be entered
to specify the type of room, such as all single rooms, that should be searched. The
digit 0 can be used to search all room types meeting the search criteria. See Figure
2-10.

ROOM SEARCH
1ROOM 2ROOM 3VAC 4VAC 5MAID 6EXIT 7SERVICE 8DIRTY 9RESERVED 10 GUAR-
TYPE NUMBER  /CLEAN IN ROOM ANTEED
Y
ENTER ROOM CODE
) OR 0 (FOR ALL ROOMS)
ENTER ROOM
NUMBER
y
L DISPLAY ROOMS £C0382
Figure 2-10 Room Search Mechanism
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System. Description

Room updates. Changes to the guest room can only occur in this mode. It can be
entered from the house statistics screen, or the room search or guest search mode by
pressing the ROOM UPDATE softkey. Guest name, room occupancy status, room
condition, and call privilege can be changed; wakeup time, message waiting, and Do
Not Disturb can be set or cleared; and the message register can be cleared from this
screen. The softkeys and prompts change according to the highlighted field. See Figure

2-11.
12:25 PHM  28-NOV-95 GUEST ROOM LPDATH MITEL Front Desk
Guest Name : BERNAL,V Room Number : 2185

Room Type : Bl
Occupancy : UOccupied
Condition ¢ Clean Message Haiting
Call Privilege : Long Distance Do Mot Disturb
Hakeup Time HE = SHC Heszage Register : a
Press Enter to confirm Hake Up Time.
1- 2- 3-PH 4 5-Cancel
56— - 8- = B-Enter

Figure 2-11 Vacant Room Template

Audits. Various kinds of audits (hard copy reports) can be generated on demand. Audit
mode is entered from the house statistics screen by pressing the AUDITS softkey.
Each kind of audit appears as a corresponding softkey. The system option to allow the
audit must be enabled to allow the softkey to appear. The types of audits available
are: message register, wakeup, room type, and room status. The functions of the
hotel/motel softkeys on the front desk terminal are shown in Table 2-3.

Table 2-3 Front Desk Terminal Softkey Functions

Mode Softkey Function
House Statistics | Audits Enters the Audits mode of operation. i
Room Updates Enters the Room Updates mode of operation. %
Guest Search Enters the Guest Search mode of operation. Qg._
Room Search Enters the Room Search mode of operation. ®
Refresh Recalculates the totals on the screen. §I
Page 1 of 3 :C..-
a3
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Hotel/Motel Feature Package Description

Table 2-3 Front Desk Terminal Softkey Functions (continued)

Mode Softkey Function
Guest Search N/A
Room Search Room Type Searches for rooms of a specified room type. Displays

nine rooms at a time.

Room Number

Searches for a specified room and displays the next eight
rooms as well.

Vacant

Searches for all vacant rooms when a room code (room
type) is specified or the wild card (0) is used.

Vacant/Clean

Searches for all vacant/clean rooms when a room code
(room type) is specified or the wild card (0) is used.

Maid in Room

Searches for all rooms with a maid in them when a room
code (room type) is specified or the wild card (0) is used.

Out of Service

Searches for all rooms that are out of service when a
room code (room type) is specified or the wild card (0) is
used.

Dirty Searches for all dirty rooms when a room code (room
type) is specified or the wild card (0) is used.

Reserved Searchesforall reserved rooms when a room code (room
type) is specified or the wild card (0) is used.

Guaranteed Searches for all guaranteed rooms when a room code
(room type) is specified or the wild card (0) is used.

Page Down Presented in search mode on the first and subsequent
screens if there are more than nine rooms meeting the
search requirements. Is not displayed on the last screen.
Displays subseqguent (additional) rooms, nine at a time.

Page Up Presented in each search mode on the second and

subsequent screens if there are more than nine rooms
meeting the search requirements. Is not displayed on the
first screen. Displays previous rooms, nine at a time.

Room Updates

Show Choices

When highlight bar is in the Occupancy field, presents
the Occupancy softkeys.

When highlight bar is in the Condition field, presents the
Condition softkeys.

When highlight bar is in the Call Privilege field, presents
the Call Privilege softkeys.

Check Out

Only available if room occupancy is occupied. Sets room
occupancy to vacant, room condition to dirty, call
restriction to the default setting. Confirmation (the Enter
key) is required to set this status.

Enter softkey blanks out guest name, disables Do Not
Disturb (if set), clears message waiting, wakeup time and
message register.

Set Message

When pressed, notifies the guest room by bell or lamp
that there is a message waiting for the guest.

Page 2 of 3
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NOTICE TO CANADIAN CUSTOMERS

NOTICE: The Industry Canada label identifies certified equipment. This certification means
that the equipment meets certain telecommunications network protective, operational, and
safety requirementsas prescribed in the appropriate Terminal Equipment Technical
Requirements document(s). The Department does not guarantee the equipment will operate
to the user’s satisfaction.

Before installing this equipment, users should ensure that it is permissibie to be connected
to the facilities of the local telecommunications company. The equipment must also be
installed using an approved method of connection. The customer should be aware that
compliance with the above conditions may not prevent degradation of service in some
situations.

Repairs to certified equipment should be coordinated by a representative designated by the
supplier. Any repairs or alterations made by the user to this equipment, or equipment
malfunctions, may give the telecommunications company cause to request the user to
disconnect the equipment.

Users should ensure for their own protection that the electrical ground connections of the
power utility, telephone lines, and internal metallic water pipe system, if present, are
connected together. This precaution may be particularly important in rural areas.

CAUTION: Users should not attempt to make such connections them-
selves, but should contact the appropriate electric inspection
authority, or electrician, as appropriate. '

NOTICE: The Ringer Equivalence Number (REN) assigned to each terminal device
provides an indication of the maximum number of terminals allowed to be connected to a
telephone interface. The termination on an interface may consist of any combination of
devices subject only to the requirement that the sum of the Ringer Equivalence Numbers
of all the devices does not exceed 5.

The Ringer Equivalence Number for the SX-200® ML PABX is 1.0B.

Printed in Canada






System Description

Table 2-3 Front Desk Terminal Softkey Functions (continued)

Mode Softkey Function

Clear Message Appears when there is a message waiting. Clears the
message waiting indication in the guest room and at the
front desk terminal.

Occupancy Sets room occupancy to vacant and the call restriction

-Vacant to the vacant/reserved default* setting.

Sets room occupancy to occupied and the call restriction

-Occupied to the occupied default setting.

Sets room occupancy to reserved and the call restriction

-Reserved to the vacant/reserved default setting.

Sets room occupancy to guaranteed and the call

-Guaranteed restriction to the vacant/reserved default setting.

Condition Sets the room condition to clean.

-Clean Sets the room condition to dirty.

-Dirty Sets the room condition to to be inspected.

-To Inspect Sets the room condition to out of service.

-Out of Serv

Call Privilege Sets the call privilege to internal.

-Internal Sets the call privilege to local.

-Local Sets the call privilege to long distance.

-Long Distance

Wakeup Time Allows wakeup time to be entered.

-Set Clears wakeup time once it is set.

-Clear indicates that time is PM in 12-hour format.

1 -PM

Do Not Disturb Toggling key that sets/clears Do Not Disturb.

Clear Msg Reg Appears when there is a message register count. Clears |.
the count. Confirmation (the Enter key) is required to
clear the message register.

Audits Message Register Generates printout of message register counts that are

greater than zero.

Wakeup

Generates printout of wakeup times.

Room Type

Generates printout of all rooms of a specified type
showing the occupancy of each room.

Room Status
-Vacant
-Occupied
-Reserved
-Guaranteed
-All Rooms
-To Clean
-To Inspect

Generates printout of:

vacant rooms by room type or all rooms
occupied rooms by room type or all rooms
reserved rooms by room type or all rooms
guaranteed rooms by room type or all rooms
status of all rooms

rooms to be cleaned by room type or all rooms
rooms to be inspected by room type or all rooms.

Page 3 of 3
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Hotel/Motel Feature Package Description

Keyboard Data Entry

The following rules apply when the keyboard is used to enter non-softkey data such
as a name, room number room code, password or terminal type. No softkeys are
provided while this type of data is being entered. The RETURN hard key or the a