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Regulations

Safety and installation

The shock hazard symbol within an equilateral

triangle is intended to alert personnel to electrical
shock hazard or equipment damage.

The following precautions should also be
observed when installing telephone equipment.

* Never install telephone wiring during a lightning
storm.

* Never install telephone jacks in wet locations unless
the jack is specifically designed for wet locations.

* Never touch uninsulated telephone wires or terminals
unless the telephone line has been disconnected at
the network interface.

« Use caution when installing or modifying telephone
lines.

The exclamation point within an equilateral

& triangle is intended to alert the user to the
presence of important operating and maintenance
(servicing) instructions in the literature
accompanying the product.

Thissymbol (if applicable) on the product is used to identify the following
important information:

For equipment with internal power supplies
e Mainsnomina AC voltage 110-120 V~; 60Hz

* Mainsnomina AC voltage 220-240 V~; 50Hz
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For equipment with external power supplies
e Must be powered from aUL listed or CSA-NRTL/C certified Class 2
power source equipped with a5-pin circular DIN connector.

For current ratings, refer to product specific documentation and product
labels.

Important safety instructions
When using your telephone equipment, basic safety precautions should
always be followed to reduce the risk of fire, electric shock and injury of
persons, including the following:

*  Follow the warnings and instructions marked on the product.

*  Unplug this product from the wall outlet before cleaning. Do not use
liquid cleaners or aerosol cleaners. Use adamp cloth for cleaning.

* Do not use this product near water, for example, near a bathtub, wash
bowl, kitchen sink, or laundry tub, in awet basement or near a
swimming pool.

» Donot placethisproduct on an unstable cart, stand or table. The
product may fall, causing serious damage to the product.

e Thisproduct should never be placed near or over aradiator or heat
register. This product should not be placed in abuilt-in installation
unless proper ventilation is provided.

e Do not allow anything to rest on the power cord. Do not locate this
product where the cord will be abused by persons walking on it.

* Do not overload wall outlets and extension cords as this can result in
the risk of fire or e ectric shock.

*  Never spill liquid of any kind on the product.

* Toreducetherisk of electric shock, do not disassemble this product,
but haveit sent to a qualified service person when service or repair
work is required.

*  Unplug this product from the wall outlet and refer servicing to
qualified service personnel under the following conditions:

a. When the power supply cord or plug is damaged or frayed.

b. If the product has been exposed to rain, water or liquid has been
spilled on the product, disconnect and allow the product to dry out
to seeiif still operates; but do not open up the product.

c. If the product housing has been damaged.
d. If the product exhibits a distinct change in performance.
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e Avoid using telephone equipment during an electrical storm. There
may be aremote risk of electric shock from lightning.

» Do not use the telephone equipment to report agas leak in the vicinity
of the leak.

» To eliminate the possibility of accidental damage to cords, plugs,
jacks, and the tel ephone equipment, do not use sharp instruments
during the assembly procedures.

* Do not insert the plug at the free end of the handset cord directly into
awall or baseboard jack. Such misuse canresult in unsafe sound levels
or possible damage to the handset.

»  Disconnect telecommunications lines before unplugging main power
cord.

*  Savetheseinstructions

Canadian regulations
Industry Canada Ringer Equivalence Number

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 telephoneinterface. The
termination on an interface may consist of any combination of devices
subject only to the requirement that sum of theringer equivalence numbers
of al the devices does not exceed 5.

NOTICE: Thelndustry Canadalabel identifies certified equipment. This
certification means that the equipment meets certain telecommunications
network protective, operational and safety requirements. The Department
does not guarantee the equipment will operate to the user’s satisfaction.

Before installing this equipment, users should ensure that it is permissible
to be connected to the facilities of thelocal telecommunications company.
The equipment must also be installed using an acceptable method of
connection. The customer should be aware that compliance with the above
conditions may not prevent degradation of service in some situations.

Repairsto certified equipment should be made by an authorized Canadian
maintenance facility designated by the supplier. Any repairsor alterations
made by the user to this equipment, or equipment malfunctions, may give
the telecommuni cations company cause to request the user to disconnect
the equipment.

P0881590 Issue 02 Modular ICS 4.0 Installer Guide


Brandon Hunt



telemanuals.com

4 / Regulations

Users should ensure for their own protection that the electrical ground
connections of the power utility, telephonelinesand 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
themselves, but should contact the appropriate electric
inspection authority, or electrician, as appropriate

This Class A digital apparatus meets all requirements of the Canadian
Interference-Causing Equipment Regulations as specified in the Industry
Canada Standard 1CES-003.

Substitution of non-approved equipment will void the Nortel warranty.
Address for warranty and repairs in Canada:

Nortel

30 Norelco Drive
Weston, Ontario
MOL 2X6

For more information call 1-800-4NORTEL.

Use of a music source
In accordance with US, Canadian and international copyright laws, a
license may berequired from the American Society of Composers, Authors
and Publishers, or other composers' or performing rights organization if
Radio, TV or other broadcasts to the public are transmitted through the
Music On Hold or Background Music features of this telecommunication
system.

Programming emergency numbers
When programming emergency numbers and/or making test calls to
emergency numbers:

1. Remainonthelineand briefly explain to the dispatcher the reason for
calling before hanging up.

2. Perform such activities in the off-peak hours, such as early mornings
or late evenings.
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US regulations

State and local requirements for support of
Emergency 911 Dialing service by Customer
Premises Equipment vary. Consult your local
telecommunications service provider
regarding compliance with applicable laws
and regulations.

Federal Communication Commission (FCC) Notice Radio/TV interference

State and local requirements for support of
Emergency 911 Dialing service by Customer
Premises Equipment vary. Consult your local
telecommunications service provider
regarding compliance with applicable laws
and regulations.

This equipment, has been tested and found to comply with the limitsfor a
Class A digital device, pursuant to Part 15 of the FCC Rules. These limits
are designed to provide reasonabl e protection against harmful interference
when the equipment is operated in a commercia environment. This
equipment generates, uses, and can radiate radio frequency energy and, if
not installed and used in accordance with the instruction manual, may
cause harmful interference to radio communications. Operation of this
equipment in aresidential areaislikely to cause harmful interferencein
which case the user will be required to correct the interference at his own
expense.

Changes or modifications not expressly approved by the party responsible
for compliance could void the user’ s authority to operate the equipment.

Devices intended to be connected to the Public Switched Telephone

Network

FCC Registration Number
This telephone equipment complies with Part 68, FCC Rules for direct
connection to the Public Switched Telephone Network (The FCC
registration number appears on alabel affixed to the ICS).
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Y our connection to the telephone line must comply with these FCC Rules:

» Useonly an FCC Standard network interface jacks and FCC compliant
line cord and plug to connect this equipment to the telephone line.

* |f anetwork interfacejack isnot already installed in your location, you
can order one from your telephone company. Order the following
network jacks along with the corresponding Facility Interface Code

(FIC):

Trunk Cartridge REN usocC SOC FIC
Loop Start/Disconnect AC RJ21X 9.0F 02LS2
Supervision (LS/DS)- NT7B75GA-| 1.5B
93 DC 0.3
Call Information (CI)- AC RJ21X 9.0F 02LS2
NT5B41GA-93 1.5B

DC 0.3

DTI (T1 or PRI) - NT7B74GA-93 | — RJ48C 6.0Y | 04DU9-1SN
E&M - NT5B38GA-93 — RJ2HX | 9.0F | TL32M
BRI-U2 and BRI-U4 Cards — RJ49C 6.0Y | 02IS5
NT7B86GB-93 and
NT7B87GB-93
BRI-ST - NT7B76GY-93 — RJ49C 6.0Y | 021S5
(when connected to an NT1 which
has a U interface to the telephone
network)
DID - NT5B37GA-93 0.0B RJ21X AS.2 | 02RV2-T
Off-premise sets (OPX) - — RJ11C 9.0F 0L13B

Analog Terminal Adapter

Notify service provider if DTl is disconnected.

You must notify your T1 service provider any time the

1.544 Mbps DTl interface is disconnected from the

network.
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In some states, customers are permitted to install their own jacks.

e The equipment cannot be used with or connected to a party line or a
public coin phone service provided by the telephone company.
Connection to Party Line Serviceis subject to state tariffs. Contact the
Public State Utility Commission, Public Service Commission or
Corporation Commission for information.

* Itisnolonger necessary to notify the Telephone Company of your
system’ s Registration and REN numbers. However, you must provide
thisinformation to the telephone company if they request it.

» If thisequipment causes harm to the telephone network, the telephone
company will notify you in advance that temporary discontinuance of
service may berequired. If advance notice is not practical, the
telephone company will notify the customer as soon aspossible. Also,
you will be advised of your right to file a complaint with the FCC if
you believe it necessary.

*  Thetelephone company may make changesin itsfacilities, equipment,
operations or procedures that could affect the operation of the
equipment. If this happens the telephone company will provide
advance notice in order for you to make necessary modifications to
maintain uninterrupted service.

» Do not attempt to repair this equipment yourself. If troubleis
experienced with this equipment, please refer to the repair and
warranty information, noted below. If the equipment is causing harm
to the telephone network, the tel ephone company may request that you
disconnect the equipment until the problem is resolved.

e Allowing Direct Inward Dia (DID) Equipment to be operated in such
amanner asto not provide for proper answer supervisionisaviolation
of Part 68 of the FCC Rules. Proper answer supervision is when:;

a. This equipment returns answer supervision to the PSTN when DID
clsare

— Answered by the called station

— Answered by the attendant

— Routed to arecorded announcement that can be administered by the
CPE user.

— Routed to adial prompt

b. This equipment returns answer supervision on all DID calls
forwarded to the PSTN. Permissible exceptions are:
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— A call isunanswered.
— A busy toneisreceived.
— A reorder toneis received.

Signaling method
The equipment allows signaling in DTMF tones. It can complete calls to
local and long distance lines and can also complete long distance callsvia
computer phone systems such as MCI or SPRINT. This equipment is
capable of providing access to interstate providers of operator services
through the use of access codes. Modification of this equipment by call
aggregators to block access dialing codesis aviolation of the Telephone
Operator Consumers Act of 1990.

Ringer Equivalence Number
The FCC Registration information on the product |abel, includes a Ringer
Equivalence Number (REN) which is used to determine the number of
devicesyou may connect to your phoneline. A hightotal REN may prevent
| CSsfrom detecting ringing in response to an incoming call and may make
placing calls difficult. In most, but not all areas, the sum of the RENs
should not exceed five (5.0). To be certain of the number of devices that
may be connected to aline, as determined by the total RENSs, contact the
local telephone company.

Note: RENSs are associated with loop start and ground start ports. Do not
use for E&M or digital ports.

Hearing aid compatibility
The tel ephone station sets are compatible with hearing aids equipped with
an appropriate telecoil and is compliant with the requirements of the
Americans with Disabilities Act (ADA).

Use of a music source
In accordance with US, Canadian and international copyright laws, a
license may berequired from the American Society of Composers, Authors
and Publishers, or other composers' or performing rights organization if
Radio, TV or other broadcasts to the public are transmitted through the
Music On Hold or Background Music features of this telecommunication
system.
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Programming emergency numbers
When programming emergency numbers and/or making test callsto
emergency numbers:

1. Remainonthelineand briefly explain to the dispatcher the reason for
calling before hanging up.

2. Perform such activities in the off-peak hours, such as early mornings
or late evenings.

Substitution of non-approved equipment will void the NORTEL warranty.
Address for warranty and repairsin the US:

Nortel

640 Massman Drive

Nashville TN 37210

For more information call 1-800-4ANORTEL

P0881590 Issue 02 Modular ICS 4.0 Installer Guide


Brandon Hunt



telemanuals.com

10 / Regulations

Modular ICS 4.0 Installer Guide P0881590 Issue 02


Brandon Hunt



telemanuals.com

How to use this document

This guide provides core installation and programming
information for MICS 4.0 and MICS-XC 4.0 systems. If you
areinstalling an XC system, you must also refer to the
MICS-XC Norstar-Companion Installer Guidefor instructions
on installing and programming Companion equipment on the
Modular ICS system.

The XC system can be amini (no expansion cartridge
installed), amidi (installed with a 2-port expansion cartridge),
amaxi (installed with a 6-port expansion cartridge), or amega
(Combination Fiber 6-port Services Cartridges and Services
cartridges). The mega system supports Companion. For more
on the mega configurations, see Expansion equipment on page
103. The MICS system can beamini, amidi, or amaxi System.
It does not support Companion.

Both the MICS-XC 4.0 and NA-MICS 4.0 systems can
support ISDN PRI and BRI, and T1 functionality. These
functionalities as well as other Norstar functionalities are
documented in this guide. All Companion programming and
installation instructions are documented in the MICS-XC
Norstar-Companion Installer Guide and the MICS-XC

Nor star-Companion System Coordinator Guide.

Both the XC and MICS systems have the capability of
functioning with the Norstar Integrated Data Module 200. If
you install an IDM 200, refer to Installing optional equipment
on page 191 and the Norstar Integrated Data Module 200
Installer Guidefor instructions on installing and programming
the IDM 200 with the Modular ICS system.

Information that is specific to XC systemsor MICS systemsis
clearly marked within this guide.

Note: Throughout this guide, reference to KSU refersto the
Integrated Communication System (I1CS).
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What's new with Norstar

The Norstar 0X32 system has new equipment and software
with improved performance to meet your growing
tel ecommuni cation needs.

To upgrade from any previous version of
MICS software, you must use the upgrade
tool to upgrade to MICS 4.0. See Upgrading

your Norstar system on page 112.

ISDN Primary Rate Interface (PRI)

The existing ICS DTI card is reused by configuring it with a
software key to giveit ISDN-PRI functionality. Refer to
Software keys on page 337.

* PRI using existing Digital Trunk Interface DTI (T1) card

* You can accomplish PRI interoperability with equipment
that are National PRI ISDN-2 (NI-2) compliant, using
NI-02 interface on Norstar equipment such as
Lucent 5ESS, GTE-GTD5, DMS-100, DMS-10 and
Siemens EWSD, and Lucent Definity G3 PBX

* You can have interoperability with DMS-100 central
office not only using NI-02 interface but also DMS-100
custom interface. Thisis dependent on what your service
provider has provisioned; DM S-100 custom (PRI (NI-1)
or National PRI ISDN-2 (NI-2)

* You can aso have interoperability with DM S-250 central
officesusing DM S-250 custom interface on Norstar (MCI,
Sprint, Generic)

* You can have interoperability with AT& T 4ESS using
4ESS custom interface, on Norstar

» Two way DID, see example on page 93
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Call by Call Service Selection allowing access with a
single PRI connection to Foreign Exchange (FX), Tie
Trunk, OUTWATS, INWATS, and Private as provided by
COs

Link status which includes Fractional PRI on page 423

PRI call-by-call limits which sets the minimum and
maximum calls per service type

Private access protocol MCDN (SL-1) for Meridian 1
inter-working

Network Name Display. The name of the incoming and
outgoing calling party will be displayed if supplied by the
network

Name and Number blocking. A feature code blocks the
outgoing name and number information.

Dialing Plan for handling al outgoing PRI calls. Processes
enbloc dialing, call by call services.

Capabl e of transmitting the telephone number and internal
set number of acalling station dialing 911 to the Public
Switched Telephone Network.

Same |SDN bearer capabilities as Basic Rate Interface

New Norstar features and equipment

New software upgradetool allowing upgradesfrom earlier
versions of MICSto MICS 4.0. See Upgrading your
Norstar system on page 112

Direct Inward Dialing (DID) enhancements (multiple
target line appearances). Multiple target line appearances
of the same target line on the same set.

Answer Key enhancements supporting simultaneous DID
calls, and an increase to eight answer keys
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Hunt groups providing Broadcast, Sequential, Rotary
modes and Call queuing. They replace Incoming Line
Groups (ILG)

Selected lineredirection (SLR) enhancementsto allow line
redirection on simultaneous DID call appearances

Network name display for BRI
Direct Inward System Access (DISA) enhancement

Time and date synchronization through the use of CLASS
trunks

Modular ICS NVRAM cartridge for additional data
New modular ICS ROM software cartridge

New Norstar-Companion features

Wireless twinning improved with Answer Key
enhancements
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Welcome to ISDN

This chapter provides you with some background information
about ISDN and also includes information about:

* Anaogvs. ISDN

* Typeof ISDN service

* |SDN layers

* |SDN Bearer capability

» Servicesand features for ISDN PRI and BRI
* |SDN hardware

» |SDN standards compatibility

Integrated Services Digital Network (ISDN) technology
provides a fast, accurate and reliable means of sending and
receiving voice, data, images, text, and other information
through the telecom network.

ISDN uses existing analog telephone wires and dividesit into
separate digital channels which dramatically increases the
bandwidth.

ISDN uses a single transport to carry multiple information
types. What once required separate networks for voice, data,
images, or video conferencing is now combined onto one
common high-speed transport.

Note: Nortel endeavoursto test all variations of ISDN BRI
and PRI on Norstar, however, due to the number of
variations, thisis not always possible.
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Analog versus ISDN
ISDN offers significantly higher bandwidth and speed than
analog transmission because of its end-to-end digital
connectivity on all transmission circuits. Being digital allows
ISDN lines to provide better quality signaling than analog
POTSlines and ISDN out-of band data channel signaling
offers faster call set up and tear down.

While an analog line carries only asingle transmission at a
time, an ISDN line can carry one or more voice, data, fax and
video transmissions simultaneously.

An analog modem operating at 14.4 K takes about 4.5 minutes
to transfer a 1M B datafile and a 28.8K modem takes about
half that time. Using one channel of an ISDN line, the transfer
time isreduced to only 1 minute and if 2 ISDN channels are
used, transfer time isjust 30 seconds.

When transmitting data, the connect timefor an average ISDN
call isabout 3 seconds per call, compared to about 21 seconds
for the average analog modem call.

Type of ISDN service
Two types of ISDN services (lines) are available: Basic Rate
Interface (BRI) and Primary Rate Interface (PRI). Eachlineis
made up of separate channels known as B and D channels
which transmit information simultaneously.

BRI isknown as“2B+D"” because it consists of
2 B-channels and 1 D-channel.

* PRI isknown as“23B+D" because it consists of
23 B-channels and 1 D-channel.

B channels
B channels are the bearer channel and are used to carry voice
or data information and have speeds of 64 kbps. Since each
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ISDN line (BRI or PRI) has more than one B-channel, a user
can perform more than one transmission at the same time
using asingle ISDN line.

D channels
The standard signaling protocol istransmitted over adedicated
data channel called the D-channel. The D-channel carries call
setup and feature activation information to the destination and
have speeds of 16 kbps (BRI) and 64 kbps (PRI). Data
information consists of control and signal information and
packet-switched data such as credit card verification.

ISDN layers
ISDN layers refer to the standards established to guide the
manufacturers of ISDN equipment. The layers include both
physical connections, such aswiring and logical connections,
which are programmed in computer software.

When equipment is designed to the ISDN standard for one of
the layers, it works with equipment for the layers above and
below it.

Therearethreelayersat work in ISDN for Norstar. To support
ISDN service, all three layers must be working properly.

» Layer 1: A physical connection that supports fundamental
signaling passed between the ISDN network (your service
provider) and the Norstar ICS. When the LED for aloop
on aDTI card configured as BRI or PRI isused for a
network connection islit, your layer 1 is functioning.

* Layer 2: A logica connection between the ISDN network
(your service provider) and the Norstar ICS. Norstar has
two of these connectionsfor each BRI line, onefor each of
the logical lines. Without Layer 2, call processing is not
possible and there is no dial tone.
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» Layer 3: Also alogical connection between the ISDN
network (your service provider) and the Norstar ICS. For
BRI lines, layer 3 iswhere call processing and service
profile identifier (SPID) information is exchanged. This
controls which central office services are available to the
connection. For example, a network connection can be
programmed to carry data calls.

The system of layersisimportant when you are installing,
maintaining, and troubleshooting an ISDN system. See
Problems with BRI service on page 453 for more information
about working with the layers.

ISDN Bearer capability

Bearer capability describes the transmission standard used by
the BRI or PRI line so that it can work within alarger ISDN
hardware and software network.

The bearer capability for BRI and PRI is voice/speech, 3.1
kHz audio, and data (unrestricted 64 kbps, restricted 64 kbps,
56 kbps).

Services and features for ISDN PRI and BRI

As part of an ISDN digital network, your Modular ICS
supports enhanced capabilities and features, including:

» faster call set up and tear down

» high quality voice transmission

o dial-up Internet and local area network (LAN) access
* video transmission

* network name display

* name and number blocking (PRI, BRI and analog)

e accessto public protocols (only NI-1 for BRI)
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PRI services and features
» cal by call service selection

» diaing plan

* Emergency 911 dialing, internal extension number
transmission

* accessto Meridian 1 private networking SL-1 protocol

BRI services and features
» datatransmission at speeds up to 128 kbps per loop
(depending on the bandwidth supported by your service
provider)

» shared digital linesfor voice and data ISDN terminal
equi pment

Norstar Basic Rate Interface (BRI) cards also support D-
channel packet service between a network and terminal
connection. This allows you to add applications such as point-
of-sale terminals without additional network connections.

Any analog or digital network connections can be shared by all
Norstar telephones, peripherals and applications, and ISDN
terminal equipment (TE).

Modular ICS supports the following ISDN services and
features offered by ISDN service providers:

* D-channel packet service (BRI only) to support devices
such as transaction terminals. Transaction terminals are
used to “swipe” credit or debit cards and transmit the
information to a financial institution in data packets.

» caling number identification (appearson both Norstar sets
and ISDN terminal equipment with the capability to show
the information)
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* Multi-Line Hunt or DN Hunting which switches a call to
another ISDN lineif the line usually used by the Network
DN isbusy. (BRI only)

» subaddressing of terminal equipment (TE) on the same
BRI loop. However, terminal equipment which supports
sub-addressing is not commonly available in North
America.(BRI only)

Transmission of B-channel packet datais not supported by
Modular ICS.

Contact your ISDN service provider for more information
about these services and features. Packages for ISDN service
in North America are described on page 35.

Theterminal equipment (TE) connected to the Norstar system
can use some feature codes supported by the ISDN service
provider. See “ISDN services and features’ in the Modular
ICS4.0 System Coordinator Guide for more information.

Network name display
Thisfeature allows ISDN to deliver the Name information of
the usersto those who are involved in acall that ison apublic
or private network. For information on system programming
of this feature see, Network Name Display on page 325.

Name and number blocking
This feature suppresses the outgoing name and/or number on
acall by cal basis. For information on system programming
of this feature see, Outgoing Name and Number Blocking on
page 328.

Call by Call service selection for PRI
Call by Call service selection allows a user to access services
or privatefacilitiesover aPRI linewithout the use of dedicated
facilities. Various types of services such as FX, Tie, and
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OUTWATS are available, depending on the Protocol that is
selected. Outgoing calls are routed through a dedicated PRI
Pool and the calls can be routed based on various schedul es.

For information on system programming of this feature, see
Call by Call service selection for PRI on page 329.

For services information on dialing plans and PRI, see Using
adialing plan to route outgoing PRI calls on page 283.

Refer to the hardware section for Programming Call by Call
Limits on page 334.

Emergency 911 dialing
Modular ICS 4.0 with the ISDN PRI feature is capable of
transmitting the telephone number and internal extension
number of acalling station dialing 911 to the Public Switched
Telephone Network. State and local requirements for support
of Emergency 911 dialing service by Customer Premises
Equipment vary. Consult your local telecommunications
service provider regarding compliance with applicable laws
and regulations. For most installations the following
configuration rules should be followed, unless |ocal
regulations require a modification.

* All PSTN connections must be over PRI

* Inorder for al setsto be reachable from the PSAP, the
system must be configured for DID accessto all sets. In
order to reduce confusion, the dial digits for each set
should be configured to correspond to the set’s extension
number

» TheOLI digitsfor each set should beidentical to the DID
dialed digits for the set
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The System Coordinator is responsible for maintaining a
site map or location directory that allows emergency
personnel to rapidly locate a set given its DID number.
This list should be kept up to date and readily available,
and can be included in the Programming Record

Therouting table should route“911” toapubliclineor line
pool

If attendant notification isrequired, the routing table must
be set up for all 911 callsto use adedicated line which has
an appearance on the attendant’s console

The actual digit string “911” is not hard-coded into the
system. More than one emergency number can be
supported

Protocols supported (PRI only)
Various public and private protocols are now supported with
the Norstar ICS. For more information on these protocols see
Call by Call service selection for PRI on page 329.

DTl card configured as a PRI card
Two cards can now be used as PRI type cards on the Norstar
ICS. A dedicated PRI card can be used or once an existing DTI
card has been correctly configured, it can aso be used asa PRI
card. For information on configuring aDTI card asa PRI type
card, see Provisioning the DTI card for PRI on page 341.

ISDN hardware

To support connections to an ISDN network and ISDN
terminal equipment, your Modular | CS must be equipped with
one or more BRI Cards (BRI-U or BRI-ST) aDTI card
configured for PRI and a Combination Fiber 6-port Services
Cartridge or a Services Cartridge.
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DTI Card configured as PRI
A DTI card configured as PRI providesone T loop. See
T reference points on page 28 for more information.

In most PRI network configurations, you need one DTI card
configured as PRI in your ICS to act as the primary clock
reference. The only time when you may not have a PRI
designated as the primary clock reference isin a network
where your Norstar system is connected back-to-back with
another switch using a PRI link. If the other switch isloop-
timed to your Norstar system, your DTI card configured as
PRI can be designated as a timing master.

If your Norstar hastwo DTI cards configured as PRI, you
cannot assign both cards asthe primary reference or both cards
as the secondary reference.

Y ou can only have one primary reference and one secondary
reference per system. See Clock Src on page 358 for more
information.

BRI Card
Theloopson BRI-U and BRI-ST Cards can be programmed to
support either network or terminal connections. This alows
you to customize your arrangement of lines, voice terminals,
data terminals and other ISDN equipment. This section
describes some basic hardware configurationsfor network and
terminal connections for each loop type.

Detailed wiring information for BRI and PRI network and
terminal connectionsisincluded in the Installation on page
127.
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BRI-U2 and BRI-U4
A BRI-U2 Card supports two loops and the BRI-U4 supports
four loops. Each loop can be individually programmed to
provide:

* aU-LT reference point connection for terminal equipment
(TE) with built-in NT1 functionality (U interface), or

» aU-NT reference point connection for direct connection to
an ISDN network

BRI-ST Card
A BRI-ST Card provides four loops. Each loop can be
individually programmed as:

» an Sreference point connection (Sloop) to ISDN terminal
equipment (TE), or

» aT or Sreference point connection (T loop or S loop) to
an |SDN network using an external NT1

U-LT reference point
The U-LT reference point connection provides a point-to-
point digital connection between Norstar and TE equipped
with aU interface.

A U-LT loop supports up to eight ISDN DNs, which identify

TEtothelCS.
point-to-point B
—
o ||| U-LT
U interface TE
ICS
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U-NT reference points
The U-NT reference point connection provides a point-to-
point digital connection between the ISDN network and the
ICS.

A U-NT loop provides lines that can be used by all Norstar
telephones, peripherals and applications, and ISDN TE.

connection

( ISDN f

((/\r\ network :.D

ICS

U-NT and U-LT loops can be used in combination to provide
D-packet servicefor apoint-of-saleterminal adapter (POSTA)
or other D-packet device. D-packet serviceis a 16 kbps data

transmission service that uses the D-channel of an ISDN line.

To deliver D-packet service, a network connection (U-NT) is
programmed to work with aterminal connection (U-LT). The
loops must be on the same physical card. For example, if the
network connection isaloop found on the BRI Card in Slot 1,
theterminal connection must be aloop found on the same card.

S reference point
The S reference point connection provides either a point-to-
point or point-to-multipoint digital connection between
Norstar and ISDN terminal equipment (TE) that usesan S
interface.
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Sloops support up to seven ISDN DNs, which identify TE to

the ICS.
ISDN TE
(with terminating
point-to-point resistors)
1
] ISDN TE
—— I
S -
O o
| S
== ]
— ' R
Ics S ISDN TE
(with terminating
resistors)

SDN TE

T reference points
The T reference point connections provide a point-to-point
digital connection between the ISDN network and Norstar.

A T loop provides lines that can be shared by all Norstar
telephones, peripherals and applications, and ISDN TE.

(/\/\\j network

( . —
( \ connection .
ISDN /

. =

~— ics

An T loop can be used in combination with an S loop to
provide D-packet service for a point-of-sale terminal adapter
(POSTA) or other D-packet device. D-packet serviceisa 16

kbps data transmission service that uses the D-channel of an
ISDN line.
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To deliver D-packet service, anetwork connection (T loop) is
programmed to work with aterminal connection (Sloop). The
loops must be on the same physical card. For example, if the
network connectionisaloop found on the BRI Card in Slot 1,
the terminal connection must be aloop found on the same card

Clock Source for ISDN Cards

Systems with ISDN interfaces need to synchronize clocking
with the ISDN network and any connected ISDN terminal
equipment. Clocking synchronization is supported by either a
Combination Fiber 6-port Services Cartridge or a Services
Cartridge.

The Modular ICS derives timing from the network using
U-NT and T reference points (loops). Terminal equipment on
U-LT and S reference points (loops) derive timing from the
ICS.

Systems synchronize clocking tothefirst available, functional,
network connection. If there are excessive errors on the
reference network connection, or the loop fails, the next
available, functional, network connection is used for clock
synchronization.

The clock synchronization process generates alarm codes and
event messages. See the Alarm codes on page 389 and Event
messages on page 397 for more information.

When you configure the network connections to the Modular
ICS, you should take into account the system preferences for
selecting loops for synchronization:

* lower numbered loops have preference over higher
numbered loops

» theloop preference order is: 201, 202, 203, 204, 225, 226,
227, 228
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* thesystemskipsU-LT, S, and analog loopswhen selecting
a network connection for synchronization

Systemswith only U-LT and Sloops act astiming masters for
the attached terminal equipment (TE), and are not
synchronized to the network. ISDN TE without accessto a
network connection (BRI lines) has limited or no
functionality.

If your system has both a BRI and aDTI card configured as
PRI installed, it is recommended that you use PRI as the
primary clock source, see DTI card configured as a PRI card
on page 24.

Other ISDN BRI equipment
NT1

TheNT1 (network termination type 1) connectsan S interface
(four-wire) to a U interface (two-wire). In most cases, it
connectsloopsfromaBRI-ST card to the network connection,
which uses the U interface. It can also connect S interface
terminal equipment (TE) to the U loop from aBRI-U2 or BRI-
U4 Card.

An NT1isnot required to connect from the network to BRI-U
Cards or to connect U interface TE to an ICS equipped with
BRI-U Cards.

The NT1 converts and reformats data so it can be transmitted
to and from the Sor T connection. In addition, it manages the
mai ntenance messages travelling between the network and the
NT1, and between the NT1 and the ICS.

The NT1 from Northern Telecom is packaged two ways:

» astand alone package which contains one NT1 card
(NTBX80XX) and a power supply (NTBX81XX)
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» amodular package which contains up to 12 NT1 cards
(NTBX83XX) and a power supply (NTBX86AA)

ISDN standards compatibility
Norstar ISDN equipment supports National ISDN standards
for basic call and calling line identification services.

Norstar BRI is compliant with National-1 and PRI is
compliant with National-2.

Modular ICS does not support EKTS (Electronic Key
Telephone System), CACH (Call Appearance Call Handling),
or Calling Name Display.
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Planning your ISDN network
Consult ISDN hardware on page 24 and ISDN programming
on page 36 to determine a configuration of ISDN trunks and
terminal equipment (TE) for the Modular ICS, then order the
appropriate ISDN capability package from your ISDN service
provider.

For ISDN BRI service your service provider supplies service
profile identifiers (SPIDs), network directory numbers
(Network DNs), termina endpoint identifiers (TEls), and
other information as required to program your Modular I1CS,
TE and other ISDN equipment.

Modular ICS does not support any package with EKTS
(Electronic Key Telephone System), CACH (Call Appearance
Call Handling), or Calling Name Display. EKTS is apackage
of features provided by the service provider and may include
features such as Call Forwarding, Link, Three-Way Calling,
and Calling Party Identification.

Ordering ISDN PRI
When you order ISDN PRI you should order 2-way DID
becauseit simplifies provisioning and provides efficient use of
the PRI bandwidth.

Ordering ISDN PRI service in Canada
In Canada, order Megalink™ service, the trade name for
standard PRI service and set the Norstar equipment to the
supported protocol that isidentified by your service provider,
either DMS-100 or NI-2.
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Ordering ISDN PRI service in United States
In the United States order PRI service from your service
provider. Set the Norstar equipment to the PRI protocol
provided by your service provider.

Ordering ISDN BRI
Ordering service in Canada

In Canada, order Microlink™ service, the trade name for
standard BRI service. You can order either regular
Microlink™ service, which includes the CLID (Calling Line
|dentification) feature, or Centrex Microlink™, which
includes access to additional I1SDN network features
(including Call Forwarding).

When ordering Microlink™ service, it must be ordered with
EKTS (Electronic Key Telephone System) turned off. If you
will be using a point-of-sale terminal adapter (POSTA), ask
for D-packet service to be enabled.

Ordering ISDN service in the U.S.
In the U.S,, regardless of the CO (Central Office) type, order
National ISDN BRI-NI-1 with EKTS (Electronic Key
Telephone System) turned off. Use the following packages as
aqguideline for ordering your National ISDN BRI-NI-1.
However we recommend using packages M or P with the
Modular ICS. Contact your service provider for more
information about the capability packages it offers. Bellcore/
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National ISDN Users Forum (NIUF ISDN packages supported
by Modular ICS (for ordering in U.S.)

Capability Feature set Optional Point | Voice | Data
features -of-
sale
Alternate calling line
voice/circuit- identification
switched data
on both
B-channels
Alternate flexible additional
voice/circulit- calling for call offering
switched data | voice (not (not
on both supportedby | supported by
B-channels Modular Modular ICS)
D-channel ICS) calling line
packet Basic identification
D-Channel
Packet

If you want to transmit both voice and data, and support D-
channel packet service, order package P. However, Modular
|CS does not support the flexible calling for voice and
additional call offering featuresthat are included in package P.

Multi-Line Hunt may be ordered with your package. When a
telephone number (the Network DN) in the group of numbers
assigned by your service providersis busy, the Multi-Line

Hunt feature connects the call to another telephone number in
the group. Norstar supports the feature only on point-to-point,
network connections (T loop or U-NT loop). Check with your
service provider for more information about Multi-Line Hunt.

Any of the ISDN packages will allow you to use sub-
addressing, but your ISDN TE must be equipped to use sub-
addressing for the feature to work.
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Supported ISDN protocols

The switch used by your service provider must be running the
appropriate protocol software and the correct version of that
software to support ISDN PRI and ISDN BRI. Each protocol
is different and supports different services. Contact your
service provider to make sure that your ISDN connection has
the protocol you require.

For more information on the supported protocol s and services,
refer to Call by Call service selection for PRI on page 329.

ISDN programming

Most of the configuration programming for PRI and BRI lines and
ISDN terminals and devices is done under Hardware. This section
gives you an overview of programming for PRI and BRI lines, ISDN
terminals and devices, and D-packet service.

PRI or BRI programming activity Programming
heading

View or change the card configuration for each slot | Hardware

in the ICS

Provision or pre-provision loops and lines Provisioning

Enable or disable BRI or DTI card (PRI) Module status

View status of line, loop or port Port/DN status

Programming ISDN PRI resources
Some stepswill not be necessary depending on the serviceyou
are providing.

More detailed information is included under the individual
headings and settings in the Programming and Maintenance
sections.
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For complete card and cartridge installation instructions and
safety precautions, see Installation on page 127.

1.

Collect the information supplied by your service provider
to support your ISDN package.

Make sure a Combination Fiber 6-port Services Cartridge,
or a Services Cartridge isinstalled in the ICS.

Install the DTI cardsin the ICS, (see Installing the
cartridges on page 131 for information about card
placement), or determine which type of card you will
preprogram the ICS to use in each dlot.

Disable each card under Maintenance.

5. Select acardtype (PRI) in Hardware. See Provisioning the

DTI card for PRI on page 341, for information on protocol
and other settings you must configure.

Re-enable the card in Maintenance. If required, the card
goes through a firmware download process, which takes
five to six minutes. During a firmware download, the
bottom LED on the DTI card flashes.

Programming ISDN BRI resources
Some stepswill not be necessary depending on the serviceyou
are providing.

More detailed information is included under the individual
headings and settings in the Programming and Maintenance
sections.

For complete card and cartridge installation instructions and
safety precautions, see Installation on page 127.

1.

Collect the information supplied by your service provider
to support your ISDN package. Thisincludes network
service profile identifiers (SPIDs) and Network DNs. If
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you are supporting a point-of-sale terminal adapter, you
also need one or moreterminal endpoint identifiers (TEIS).

2. Make sure aCombination Fiber 6-port Services Cartridge,
or a Services Cartridge isinstalled in the ICS.

3. Instal the BRI card in the ICS, Trunk Module (see
Installing the cartridges on page 131 for information about
BRI card placement), or determine which type of card you
will preprogram the ICS to use in each slot.

4. Disable each card under Maintenance.

5. Select acard type (BRI-ST, BRI-U2, BRI-U4) in
Hardware.

6. Select the type for each loop in Hardware:

For aBRI card select T or Sif the card typeisBRI-ST.
Select LT or NT if the card type is BRI-U2 or BRI-U4.

7. If thecardusesaT or NT loop, enter the following
configuration information as supplied by your service
provider: the SPID assigned to the loop, the number of B-
channels associated with each SPID, the Network DNs
used with the network SPID, and the call type of the
Network DN. Repeat the programming for the second
network SPID, if any.

If the T or NT loop is used for D-packet service: turn on
the service, assign the appropriate S-loop mapping (for
BRI-ST cards) or LT-loop mapping (for BRI-U2 or U4
cards), and assign the TEIs (provided by the telco to
support a point-of-sale terminal adapter or other D-packet
service device) to the loop.

If theloop typeis S, select the sampling used on the loop.
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If theloop typeisSor LT, assign ISDN DNsto the loop
and designate one of the assigned ISDN DNsto bethe DN
for the loop (Loop DN).

Note: Y ou can have a maximum of thirty ISDN DNs on
your system. The default ISDN DN range is 667—
696. To change ISDN DN type, see Change DNs
on page 304.

8. Re-enable the card in Maintenance. If required, the card
goes through a firmware download process, which takes
five to six minutes. During a firmware download, the
bottom LED on the BRI Card flashes.

9. Provision the loops and lines as appropriate in
Maintenance programming. See “Provisioning” on
page 405.

10. If you are configuring auto-answer BRI trunks to map to
target lines, program the received number for the target
line (a setting found under Lines) to be the same as the
Network DN supplied by your service provider.

Assign the ISDN lines and target lines to the appropriate
ISDN DNs (the set of DNsreserved for use by ISDN
devices) under Line access, a subheading of

Terminals& Sets. ISDN lines can also be assigned to the
DNs used by Norstar telephones or any other devices
connected to the Modular ICS.

Program the ISDN terminals and devices with the
appropriate ISDN DNs and terminal SPIDs by following
the instructions that come with the devices. For more
information see Programming ISDN equipment on page
42. If you are setting up a D-packet service, program the
point-of-sale terminal adapter or other D-packet service
device with the appropriate TEI (provided by your service
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provider), terminal SPID, and DN by following the
instructions that come with the device.

Programming ISDN PRI lines
When the configuration programming under Hardware is
complete, your PRI lines are ready to be programmed. For
information on programming your PRI lines, see Call by Call
service selection for PRI on page 329.

Programming ISDN BRI lines
When the configuration programming under Hardware is
complete, your BRI lines are ready to be programmed in the
sameway asanalog lines. Y ou can, for example, placethemin
pools and assign them to Norstar sets and ISDN terminal
equipment. However, there are some differences in the way
BRI lineswork that will influence how you configure them to
handle incoming and outgoing calls.

For BRI lines, in most cases, your service provider supplies
two SPIDs — one for each B channel. Each SPID and one or
more Network DNs are associated with asingle line. Callsto
aNetwork DN comein on a specific line, and pressing aline
button selects the same line every time.

If your service provider supplies you with asingle SPID for
both B channels, incoming and outgoing calls are handled
according to theloop. The two lines provided by the BRI loop
are “pooled” for both incoming and outgoing calls.

For example, if Loop 201is programmed with asingle SPID,
which supports lines 001 and 002, incoming calls made to a
Network DN associated with the SPID appear on either line
001 or line 002. If you presstheline button for line 001, either
line 001 or line 002 is selected. For loops which use asingle
SPID, assign both lines on aloop to a set to guarantee that all
calls appear at the set.
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Programming Direct Inward System Access (DISA) on PRI
trunks
When atrunk cartridgeis set to PRI, all lines on that trunk are
set to Auto Answer without Direct Inward System Access
(DISA). DISA can however be accessed by one of two
methods.

1) Define the DISA DN to match the trailing digits of the
Called Party Number (CDN).

With Public, Private, and Tie servicetypes, the CDN issimply
truncated to the Target Line Receive Digit Length and is
parsed to match the Target Line Receive Digits. DISA can be
accessed by having the DISA DN match the trailing digits of
the CDN. For example, with a Receive Digit Length = 4, and
DISA DN = 1234, acall madeto Public DN 763-1234 will be
handled as follows:

» theISDN setup message will contain a CDN of 763-1234
» the CDN will be truncated to the 4 digits, 1234

* 1234 matchesthe DISA DN

* thecall will be answered with DISA

2) Useincoming Call by Call (CbC) Servicerouting to map the

call type to the DISA DN. Refer to Programming Call by
Call service selection on page 333 for more information.

With FX, INWATS, 900, and SDS service types, either a
Service Id (SID) or aCDN is mapped to Target Line Receive
Digits.

Thisis programmed under Call-by-Call Routing. DISA may
be accessed by having the SID or CDN map to the DISA DN.
This example has a Receive Digit Length = 4,
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DISA DN = 1234, and CbC Routing with (Service Type = FX,
Map from SID = 2, Map to digits = 1234).

A call presented to the Norstar system with service type FX
and SID 2 will be handled as follows:

* ThelSDN setup message will specify FX with SID =2
 TheFX SID =2 will be mapped to DISA DN digits 1234
The call will be answered with DISA

Programming ISDN equipment
DTI cards configured as PRI support various applications that
are enabled by PRI. For alist of the type of applications that
are support, see ISDN applications on page 97.

Terminal equipment for BRI cards
Unlike Norstar sets, ISDN devices and terminal s connected to
the ICS must be configured under the Hardware heading in
system programming. Y ou choose directory numbers for
ISDN equipment from a pre-determined range of DNs (667-
696). Any of the ISDN DNscan beassignedtoany U-LT or S
loop, but each can only be assigned to one loop and asingle
device.

Devices on an S or LT loop (BRI cards only)
Terminal equipment using aU-LT loop or Sloop must be
assigned an | SDN directory number (ISDN DN). This alows
the TE to be assigned lines and to communicate with other
devicesconnected tothe | CS. Each DN can beassigned to only
one TE and one loop.

You assign ISDN DNsto Sloopsand LT loops under Assign
DNsin Hardware programming. Each Sor LT loop can be
programmed with eight ISDN DNSs, but you cannot exceed a
total of thirty ISDN DNs for the Modular ICS.
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Onceyou have assigned ISDN DNsto aloop, designate one of
theDNsasalL oop DN. TheLoop DN actsasamain ISDN DN
and completes the configuration of the loop.

The ISDN terminal equipment (TE) on the loop is also
programmed withitsISDN DN. Seetheinstructionsthat come
with the ISDN device for information on how to program it to
recognize its assigned DN. Most devices will require both a
terminal service profileidentifier (terminal SPID) and aDN,
and somewill requiretwo terminal SPIDsand two ISDN DNs.
The SPID used with the device should not be confused with a
SPID used for network connectionsusing an T or NT loop.

To create aterminal SPID for adevice, add at |east two zeros
to the end of the of the ISDN DN. Add more zeros to the
beginning or end of the ISDN DN until you have the length of
SPID required by the TE. For example, if an ISDN telephone
requires asix-digit SPID and hasa DN of 667, its SPID is
066700. If the same TE requires a minimum of ten digits, the
SPID is 0000066700.

Most ISDN terminals require afive-digit SPID. An ISDN PC
card usually requires aten-digit SPID. Follow the directions
that comewith the ISDN deviceto program it withaSPID and
ISDN DN.

DN 669 (incom-

ing)

SPID

0000066900

DN 667 DN 668 D
SPID 066700 SPID 066800

oop DI\E 667 :UEQ
DN 275

U-LT SPID 0000027500
Loop DN 669
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The following table uses the example in the illustration to
show the programming for the S loop.

Setting Option

Loop 201

Type S

Sampling Fixed

DNs on Loop 201: 667: Assigned

Assign DNs 668: Assigned
669: Assigned
670: Assigned

Loop DN 667

ISDN router

By connecting an ISDN router to your Modular ICS, a group
of PCs can share Internet access. This arrangement is best for
aworkplace where each PC occasionally uses an Internet

connection.
/nte;;e\t‘\
{service /
<\provl(_j/eJr
ICS
EE\‘

,\\j [—||] | : :
(ISDN ISDN HEQ H@Q
( router [ [

\ o g
— U-LT
J . 2
NP loo PCs with :
P ap[;sligtions UE;]

To support Internet access, you must order BRI lines from
your service provider, and subscribe to Internet service from
an Internet service provider (ISP). Y our PCs must have an
Internet browser and any applications supplied by your 1SP.
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D-packet service (BRI cards only)
The D-packet service supplied by the Modular 1CS supportsa
point-of-sale terminal adapter (POSTA). Connecting a
POSTA allows transaction terminals (devices where you
“swipe” credit or debit cards) to transmit information using the
D channel of the BRI line, whilethe B channelsof the BRI line
remain available for voice and data calls. A special adapter
links transaction equipment (such as cash registers, credit card
verification rigs, and point-of-sale terminals) to the X.25
network, a datacommunications network designed to transmit
information in the form of small data packets.

To support the D-packet service, your ISDN network and
financial institution must be equipped with a D-packet
handler. To convert the protocol used by the transaction
equipment to the X.25 protocol, your ISDN network must also
be equipped with an integrated X.25 PAD which works with
the following versions of X.25: Datapac 32011, CCITT,
T3POS, ITT and API. The ISDN service package you order
must include D-packet service (for example, Package P in the
U.S.; Microlink™ with D-channel in Canada).

Y our service provider suppliesa Terminal Endpoint Identifier
(TEI) and DN to support D-packet service. The TEl isa
number between 00 and 63 (in Canada, the default rangeis 21-
63). Y our service provider may also supply you with aDN to
program your D-packet device. The DN for D-packet service
becomes part of the dialing string used by the D-packet to call
the packet handler.

POSTA for ISDN BRI
When you configure D-channel packet service, you are
specifying the transmission path between an ISDN loop on the
network side of the ICS and the ISDN loop on the set side (the
loop used by the point-of-saleterminal adapter). Theserviceis
turned on and configured using the network loop
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programming found under Hardware (NT loop for BRI-U2
and BRI-U4 Cards; Sor T loop for BRI-ST Cards).

To set up D-packet service:

* gototheprogramming settingsfor the network loop (S, T,
or NT loop) under Hardware

» selectthe Sloop or LT loop used by the POSTA

* enter the terminal endpoint identifiers (TEISs) supplied by
your service provider

Point-of-sale terminal adapter
The point-of-sale terminal adapter is an analog device that
connects to point-of-sale devices using an RS-232 interface
and aU-LT loop. It handles the routing of packet information
from the devices to the ICS and into the ISDN network.

Y our service provider (usually afinancial institution) supplies
you with information about the compatible controller, which
handles the routing of packet information from the devicesto
the ICS and into the ISDN network.
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In addition to public network connections, Norstar Modular
ICS can be integrated into an existing private network or to
other Norstar systemsto form a corporate telecommunications
network.

The big picture
Norstar uses enhanced trunking to join other Norstar or
customer equipment in a private network. Authorized users
can also accesstie lines, central office lines, and Norstar
features from outside the Norstar system.

. —— BRI trunks .
Private E&M trunks DID trunks Public
Network Groundstart trunks Network

Loop start trunks
PRI trunks

Norstar

Callers using the Norstar Modular ICS system can:
» cal directly to a specific Norstar telephone
» select an outgoing tie line to access a private network

» select an outgoing tie line to access features that are
available on the private network

» select an outgoing central office line to access the public
network

o useadl of the Norstar features.

Callersin the public network can:

» cal directly to one or more Norstar telephones
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call into the Norstar system and select an outgoing tieline
to access a private network

call into the Norstar system and select an outgoing central
office line to access the public network

call into the Norstar system and use remote features.

Callersin the private network can:

call directly to one or more Norstar telephones

call into the Norstar system and select an outgoing tieline
to access other nodes in a private network

call into the Norstar system and select an outgoing central
office line to access the public network

call into the Norstar system and use remote features.

Norstar behind a PBX
Norstar Modular ICS can be used behind aPBX. In order to
support this application, the trunk lines must be set up not to
exceed 8 dB total loop loss from the serving central office to
the connection point at the Norstar ICS.

Networking a Norstar system with the Meridian M1
over PRI

Benefits
Some of the benefits of networking Norstar and Meridian M1
over PRI include

common dialing plan

centralized PSTN trunking (Norstar users can share the
M21’'s PSTN trunks with M1 users)

PRI networks can be used for voice, data, and video calls

no usage costs when placing calls over private networks
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Trunks and target lines

Trunks are external lines that provide the physical connection
between a Norstar system and other systemsin aprivate or
public network. Trunks are numbered 001 to 144 (in afully
expanded system). Norstar Modular | CS supports 6 different
types of trunks:

* PRI trunks are used for incoming and outgoing calls (two-
way DID). Incoming calls are routed directly to a Norstar
telephone. Outgoing calls are made using the intercom

key.

* Tltrunksaredigital trunksthat can be configuredto act as
loop start, ground start, E&M, DID, or leased lines
depending on your requirements.

» DID trunks route incoming calls from the public network
directly to telephoneswithin Norstar, without an attendant.

* Loop start trunks handle incoming and outgoing calls
between Norstar and the public network.

e E&M trunks handle incoming and outgoing traffic
between the Norstar system and the private network.

* BRI trunks handle incoming and outgoing calls between
Norstar and an ISDN network.

Target lines are virtual communication paths between trunks
and telephones on the Norstar system. They areincoming lines
only, and cannot be selected for outgoing calls. With 192
target linesin afully expanded system, you can concentrate
incoming calls on fewer trunks. This type of concentration is
an advantage of DID lines, and Norstar target lines allow you
to direct each DID number to one or more telephones. Target
lines are numbered 145 to 336 in afully expanded system and
145 to 272 in all others.
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Telephones can be configured to have an appearance of any
type of trunk and line (including target lines, excluding PRI
trunks). If assigned, they are used for monitoring call usage.

PRI trunks
Primary Rate Interface (PRI) trunks give you incoming and
outgoing access to an ISDN network and are auto-answer
trunks.

Note: PRI trunksare set to auto-answer by default and can not
be changed.

PRI trunks provide afast, accurate and reliable means of
sending and receiving data, images, text and voice
information. Using PRI lines alows for faster transmission
speeds and the addition of avariety of powerful business
applications, including remote LAN access, video
conferencing, file transfer and Internet access.

For more information see Welcometo ISDN on page 17, Call
by Call service selection for PRI on page 22, and Call by Call
service selection for PRI on page 329.

Ground start trunks (T1 only)
Ground start trunks offer the samefeatures asloop start trunks,
but are used when the local service provider does not support
disconnect supervision for thedigital loop start trunks. Ground
start trunks work with T1 only. There are 4 operating modes:

* ground start (T1 only)
* loopstart (analog and T1)

e E&M (anadlogand T1)
 DID (analog and T1)
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By configuring lines as ground start, the system will be ableto
recognize when a call isreleased at the far end.

Ti PS - You cannot change the trunk mode for a ground start
trunk on a DTI. It always has disconnect supervision.

ADTI can provide amaximumof 24 ground start trunks. Analog
ground start trunks are not supported.

DID trunks
DID trunks give you direct inward dialing (DID) from the
public network. A typical application of these trunksisto map
incoming digits onto target line appearances within the
Norstar system. DID trunks can operate only as auto-answer

trunks.
target lines
204 ég}g
EEE
205 EEE
| EREE]
——
206 =gE
=EE
=1 | EEEIER
DID —
Norstar 207 —
=k
EEEIER
593-1234 _

593-1235
593-1236 209 ===
593-1237 %%%
593-1238 U =

593-1239
central office 209 % EE
o JE=EES
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When acall comesin on aDID trunk, the Norstar system
interprets the incoming digits in one of the following ways.

» If the digits map onto atarget line, the call isrouted to al
telephones with an appearance of that target line.

» |If the digits map onto the DISA DN, the caller hears
stuttered dial tone. They must enter a 6-digit Class of
Service password from aDTMF telephone to hear system
dial tone. They can then enter atarget line number, aline
pool access code, or aremote feature code.

» If thedigitsmap onto the Auto DN, the caller hears system
dial tone. They can then enter atarget line number, the
DISA DN (the number that will call for a Class of Service
password), a line pool access code, or aremote feature
code from a DTMF telephone.

Ti PS - Each DID Trunk Cartridge can provide four DID
trunks. Each DID Trunk Cartridge also has four DTMF
receivers dedicated to those trunks. A DTI can provide up to 24
DID trunks.

You cannot configure a DID trunk as the prime line for a
Norstar telephone.

The capabilities available to a remote caller are determined by
the remote filters and remote package assigned to a line, or by
the set restrictions, line restrictions and remote package
assigned to the Class of Service password.

Analog loop start trunks
Loop start trunks give you incoming and outgoing access to
the public network. Loop start trunks can be configured as
manual-answer or auto-answer. The answer mode determines
how the system handles incoming calls.
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When acall comesin on a manual-answer loop start trunk, it
alerts at all telephones with that line appearance.

When a call comesin on an auto-answer loop start trunk that
is configured to answer with direct inward system access
(DISA), the caller hears a stuttered dial tone. They must enter
asix-digit Class of Service (COS) password from a dual tone
multifrequency (DTMF) telephone to access system dial tone.
Once the caller has system dial tone, they can then enter a
target line number, aline pool access code, or aremote feature
code.

By default, auto answer loop start trunks are configured to
answer with DISA, and are used to provide controlled access
to Norstar system resources.

When a call comesin on an auto-answer loop start trunk that
isnot configured to answer with DISA, the caller hears system
dial tone. They can then enter atarget line number, the DISA
DN (the number that will call for aClass of Service password),
aline pool accesscode, or aremotefeature codefromaDTMF
telephone.

To place an outgoing call, aloop start line can be selected by
pressing aline button on the telephone, dialing aline pool
access code, or pressing a memory button that has been
programmed with aline pool access code.

P0881590 Issue 02 Modular ICS 4.0 Installer Guide



54 / Trunks and target lines

Ti PS - Loopstart signalingissupported by Loop Sart Trunk
Cartridges, Call Information (Cl) Trunk Cartridgesand Digital
Trunk Interfaces (DTI). Each Loop Sart Trunk Cartridge or Cl
Trunk Cartridge can provide four loop start trunks. A DTI can
provide up to 24 loop start trunks. If you wish to configure your
loop start trunks as auto-answer, the trunks must have
disconnect supervision.

For Loop Sart or Cl Trunk Cartridgesinstalled in a Trunk
Module, you will also need one E& M/DISA Trunk Cartridge for
every two loop start trunks that you configure as auto-answer.
The E& M/DISA Trunk Cartridge providestwo DTMF receivers
to receive the incoming digits from the central office. An
auto-answer loop start trunk can give you the same kind of
direct inward dialing function asa DID trunk.

If your system includes both loop start trunks and DID trunks,
you would typically use loop start trunks for outgoing calls and
DID trunks for incoming calls.

You may configure a loop start trunk as the prime line for a
Norstar telephone.

The capabilities available to a remote caller are determined by
the remote filters and remote package assigned to a line, or by
the set restrictions, line restrictions and remote package
assigned to the Class of Service password.

Two loopstart trunk cartridges are compatible with

MICS-XC 4.0. The NT5B40GA-93 can be installed in trunk
module (TM) slots only. The NT7B75GA-93 can beinstalled in
either core dotsthree or four, or TM dots one, two or three.

Analog E&M trunks
An Analog E&M trunk gives you incoming and outgoing
access to other systemsin a private network. E& M trunks can
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be configured as manual-answer or auto-answer. The answer
mode determines how the system handles incoming calls.

By default, auto-answer E& M trunks are answered by the
system with direct inward system access (DISA), and are used
to provide controlled access to Norstar system resources.

Key system

% E&M

intelligent network

PABX

I
= E&M \ E&M/DISA
— i Trunk
1 Cartridges
I

= L 1

Norstar

PBX Key system

Norstar

——

E&M

Private network

When acall comesin onamanual-answer E& M trunk, it alerts
at al telephones with that line appearance.

When a call comesin on an auto-answer E&M trunk that is
configured to answer with DISA, the caller hears stuttered dial
tone. They must enter a6-digit Class of Service password from
a DTMF telephone to hear system dial tone. They can then
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enter atarget line number, aline pool access code, or aremote
feature code.

When acall comesin on an auto-answer E& M trunk that isnot
configured to answer with DISA, the caller hears system dial
tone. They can then enter atarget line number, the DISA DN
(the number that will call for a Class of Service password), a
line pool access code, or aremote feature code fromaDTMF
telephone.

To place an outgoing call, an E&M trunk can be selected by
pressing aline button on the telephone, dialing aline pool
access code, or pressing a memory button that has been
programmed with aline pool access code.

Ti PS - Each E&M/DISA Trunk Cartridge can provide two
E&M trunks. A DTI can provide up to 24 E& M trunks.

For Loop Sart or ClI Trunk Cartridgesinstalled in a Trunk
Module, you need one E& M/DISA Trunk Cartridge for every
two loop start trunks that you configure as auto-answer. The
E& M/DISA Trunk Cartridge providestwo DTMF receiversto
receive the incoming digits from the central office.

You can configure an E&M trunk as the prime line for a
Norstar telephone.

The capabilities available to a remote caller are determined
by the remotefiltersand remote package assigned to aline, or
by the set restrictions, line restrictions and remote package
assigned to the Class of Service password.

BRI trunks
BRI trunksgive you incoming and outgoing accessto an ISDN
network. Like loop start trunks, they can be configured as
manual-answer or auto-answer. See Ans mode on page 253.
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BRI trunks provide afast, accurate and reliable means of
sending and receiving data, images, text and voice
information. Using BRI lines allows for faster transmission
speeds and the addition of avariety of powerful business
applications, including remote LAN access, video
conferencing, file transfer and Internet access.

For more information see Welcome to ISDN on page 17.

Target lines
A target lineis a specific communication path that is reached
by means of digits received from an incoming trunk. Target
lines are used to answer incoming calls but cannot be used to
make outgoing calls.

Y ou can program auto-answer |oop start and E& M trunks, and
DID trunks to map to target lines to provide for attendant
bypass (calling directly to adepartment or individual) and line
concentration (one trunk can map onto several target lines).

With all templates except the DID template, by default no
target lines are assigned to sets.

Target lines are referred to by line numbers (145-336 or 145-
272) in the same way as physical lines.
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Remote system access

The remote access feature allows callers elsewhere on the
private or the public network to access a Norstar system by
dialing directly without going through an attendant. Oncein
the system, the remote user can use some of the system's
resources. Theremote access must be enabled in programming
before callers can useit.

Norstar systems support remote system access on the
following trunk types which may require the remote caller to
enter a password for direct inward system access (DISA):

* auto-answer loop start trunks
* auto-answer E&M trunks
* DID trunks (by means of the DISA DN)

* PRI trunks (by means of the DISA DN)

The system resources (dialing capabilities, line pool access
and feature access) that a remote user may access depends on
the Class of Service (COS) assigned to them. See Class of
Service on page 61, COS pswds on page 292 and the Modular
ICS4.0 System Coordinator Guide for more details.

To use features on a Norstar system remotely, press
followed by the feature code. Even if you are calling from
another Norstar system, press- instead of f

Remote access on loop start and E&M trunks
Loop start trunks provide remote access to Norstar from the
public network; E&M trunks provide remote access from a
private network. Each must be configured to be auto-answer to
provide remote system access.
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A loop start trunk must have disconnect supervisionif it isto
operate in auto-answer mode. E& M trunks always operate in
disconnect supervised mode.

When a caller dials into the system on aline that has auto-
answer, the system answers with system dial tone and no
(COS) password isrequired. In this case, control over the
system capabilities available to the caler is provided only by
the restriction filters assigned to the line.

When a caller dialsin on aline that has auto-answer with
DISA, the system answers with stuttered dial tone. Thisisthe
prompt to enter a COS password which determines which
system capabilities are available to the caller.

Remote access on a private network
Nodes on the private network deliver the last dialed digitsto
the destination Norstar node, for interpretation by the
destination Norstar node. The destination Norstar node either
matches the digits to atarget line or interprets the digitsas a
remotefeaturerequest. Thecall iseither routed to the specified
target line, or the remote feature is activated.

By default, E& M trunks are set to answer with DISA. For
auto-answer E&M trunks connected to a private network,
change the default so that the trunks are not answered with
DISA.

If an auto-answer E& M trunk is configured to answer with
DISA, the system triesto interpret any received digitsas a
COS password.

The DISA DN and the Auto DN allow auto-answer private
network and DID calls, in the same way that calls on
auto-answer loop start and auto-answer E&M trunks can be
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answered, with or without DISA. These DNs are described in
System prgming under Access codes.

Remote access on Direct Inward Dial (DID) trunks
Remote system accesson DID trunksissimilar to that of E& M
trunks connected to a private network. The main differences
are:

» aremote caller is on the public network dialing standard
local or long-distance telephone numbers

» thedigitsreceived are delivered by the central office
» DISA cannot be administered to aDID trunk
Aswith a private network, the dialed digits may be

programmed to match those of a specific target line DN, the
DISA DN or the Auto DN.

Remote access on PRI trunks
Remote system accesson PRI trunksissimilar to that of E&M
trunks connected to a private network. The main differences
are:

» aremote caller ison the public network dialing standard
local or long-distance telephone numbers

» thedigitsreceived are delivered by the central office
» answer with DISA cannot be administered to a PRI trunk
Aswith a private network, the dialed digits may be

programmed to match those of a specific target line DN, the
DISA DN or the Auto DN.
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Networking features

Security
Programming provides several ways of protecting your
Norstar system from unauthorized access or use.

Class of Service
Class of Service (COS) refers to the capabilities that Norstar
provides to users who access the system from the public or
private network. The COS includes:

o filtersthat restrict dialing on the line

» an access package, which defines the set of line pools that
may be accessed and whether or not the user has access to
the paging feature.

The COS that is applied to an incoming remote access call is
determined by:

» thefiltersthat you apply to the incoming trunk

» the Class of Service password that the caller used to gain
access to the Norstar system.

In caseswhere DISA isnot automatically applied to incoming
calls, the remote caller can change the COS by dialing the
DISA DN and entering a COS password.

To program COS passwords, see Passwords on page 292 and
the Modular ICS 4.0 System Coordinator Guide.

Restriction filters
Restriction filters can be used to restrict the numbers that may
be dialed on any external line within your Norstar system. Up
to 100 restriction filters can be created for the system.
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A restriction filter consists of up to 48 restrictions and their

associated overrides.

To restrict dialing within the system, you can apply restriction
filters to outgoing external lines (as line restrictions), to
telephones (as set restrictions), and to external lines on
specific telephones (as line/set restrictions).

Restriction filters can also be specified in Restriction Service,
for times when the system is operating according to a
Schedule. See Services on page 263 for more details.

line 1

Set restriction

line 3

\ 4

line 5

A4

no long
distance
except

area codes

212,718

Line/Set
restriction

no long
distance
except
area codes
212,718, 415

Line restriction

no long

no long
distance

no long
distance

distance
except area
codes 212
718, 214,713

Dialed digits must pass both the line restrictions and the set
restrictions. The line/set restriction overrides theline
restriction and set restriction.
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In the previous diagram, acaller using line 1 could only dial
long-distance numbers to area codes 212 and 718. A caller
using line 3 could not dial any long-distance numbers. A caller
using line 5 could dial long-distance numbers to area codes
212, 718, and 415.

Line restriction

no long
distance
except

Remote
restriction

area codes
212,718, 416

no long

Line pool
access code
81"

distance

Remote except
caller area codes
212,718

no long
distance
except
area codes
212,718, 416

TipS - Set restrictions have no effect on numbers dialed on
an E&M trunk.

To restrict dialing outside the system (once a caller gains
remote access), you can apply restriction filtersto incoming
external lines (as remote restrictions).

In this case, dialed digits must pass both the remote restriction
and the line restriction. A remote caller can override these
filters by dialing the DISA DN and entering a COS password.

For restriction filter programming instructions, see
Restrictions on page 234 and the Modular 1CS4.0 System
Coordinator Guide.

Direct inward system access (DISA)
To control access from the public or private network, you can
configure auto-answer trunks to answer with DISA. Remote
calers hear a stuttered dial tone and must then enter a COS
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password that determines what they are allowed to do in the
system.

Auto-answer loop start and E& M trunks are configured to
answer with DISA by default. For DISA programming
instructions, see Ans with DISA on page 254.

Ti PS - You must have one E& M/DISA Trunk Cartridge to
provide DTMF receivers for every two auto-answer loop start
trunks on Loop Sart or Cl Trunk Cartridges.

DID trunks cannot be configured to answer with DISA. If you
want incoming DID callsto be answered with DISA, configure
the systemwith a DISA DN. Incoming DID calls that map onto
the DISA DN are then routed to a line that has DISA.

For DISA programming instructions, see Answith DISA on
page 254.

Transparent dialing plan
The Norstar system has arouting feature that allows you to set
up atransparent or coordinated dialing plan with other systems
in apublic or private network. The goal isto have a network-
wide dialing plan where all DN numbers are unique and of a
uniform length.

» al set numbersin the network are the same length

» aset can bereached using aset number regardless of where
the call originatesin the network

Dialing plans are typically used with a network of systems
with three to seven digit dialing access between them.

Any programming for routing should be carefully planned
using the tables supplied with the Programming Record. The
settings for routing and destination codes are fully explained
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in Services on page 263. This section deals with applying the
programming in network situations.

Dialing plan using public lines
For exampleif you have asystem in anetwork of three offices
such as New Y ork, Toronto and Santa Clara and they do not
have routing, you would need to do one of the following:

* A Norstar user in New York would have to select aline
pool and dial a number such as 1-416-555-3227 to reach
set 3227 in Toronto (416).

If you do have routing:

* you could create a destination code of 3 and create aroute
that uses the proper line pool and DialOut, and the user
simply dials 3227 (string dialed by the caller isthe same as
the called party’ s intercom DN).

In the DialOut, P stands for pause, a host system signalling
option. Press f T ° to insert a1.5 second pausein
the dialing string. See the Modular 1CS4.0 System
Coordinator Guide for information about other signals.

Destination code numbering in a network
Becausethe system checkstheinitial digitsof acall against the
routing tables, each type of internal or external call must begin
with aunique pattern of digits. The following table gives a
sample plan for how initial digits are assigned in a network of
systems with three-digit intercom numbers. For PRI there are
no pool codes or separate external access codes.

Leading Digits Use

0 Network Direct Dial

221-253 Intercom calls

4 Coordinated Dialing Plan
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Leading Digits Use

Unused

5

6 Unused

8 Call Park Prefix
9 All PSTN Calls

In the table, 4 is used as theinitial digit for the Coordinated
Dialing Plan, but 5, or 6 could also be used for this purpose.

Dialing plan using E&M lines
By properly planning and programming routing tables and
destination codes, an installer can create a dialing plan where:

* E&M lines between Norstar systems are available to other
systems in the network

The following figure and programming chart shows how a
transparent dialing plan for a network of three Norstars. Each
system must be running Norstar NA-MICS 4.0 or

MICS-XC 4.0 software. Each system must be equipped with
target lines and a Trunk Module with an E& M/DISA Trunk
cartridge or an ICSwith aDTI with at least one E&M line.
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Routing by destination codes

New York Toronto
Network #: 2221 Network #: 6221
Rec'd #: 2221 Rec'd #: 6221
Internal #: 2221 Internal #: 6221
- Pool H Pool N‘ A
E & M line == E & M line
Pool M| o Pool B
Santa Clara
Network #: 4221
Rec'd #: 4221
Internal #: 4221
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Heading Parameter Setting
New York:
Trk/Line Data Line 049 E&M
Ans Mode Auto
Line type Pool H
Line 245 Target line
Rec'd # 2221
Line Access Set 2221 L245: Ring only
Line pool access Line pool H
To Santa Clara:
Routing service Route 001
Use Pool H
DialOut None
DestCode 4
Normal rte 001
Absorb None
To Toronto:
Routing service DestCode 6
Absorb None
Normal rte 001
Santa Clara:
Trk/Line Data Line 050 E&M
Ans Mode Auto
Line type Pool M
Trk/Line Data Line 049 E&M
Ans Mode Auto
Line type Pool B
Line 250 Target line
Rec'd # 4221
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Heading Parameter Setting
Line Access Set 4221 L250: Ring only
Line pool access Line pool B
Line pool M
To New York:
Routing service Route 001
Use Pool M
DialOut None
DestCode 2
Absorb None
Normal rte 001
To Toronto:
Routing service Route 002
Use Pool B
DialOut None
DestCode 6
Absorb None
Normal rte 002
Remote access Rem access pkgs 01
Line pool access Pool M: ON
Rem access pkgs 02
Line pool access Pool B: ON
Line abilities 049
Remote pkg 01
Line abilities 050
Remote pkg 02

P0881590 Issue 02

Modular ICS 4.0 Installer Guide



70 / Networking features

Heading Parameter Setting
Toronto:
Trk/Line Data Line 053 E&M
Ans Mode Auto
Line type Pool N
Line 260 Target line
Rec'd # 6221
Line Access Set 6221 L260: Ring only
Line pool access Line pool N
To New York:
Routing service Route 001
Use Pool N
DialOut None
DestCode 4
Absorb None
Normal rte 001
To Santa Clara:
Routing service DestCode 2
Absorb None
Normal rte 001

If auser in New Y ork wishesto call Toronto within the
network, they dial 6221. Thelocal Norstar checks the number
against the routing tables and routes the call according to the
destination code 6, which places the call using Route 001.

When the DialOut is added to the number by the New Y ork
system, the call appears on the auto answer line on the Norstar
in Santa Clara as 6-221.
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Because 6 isalso adestination code on the Santa Clara system,
another call is placed using route 002 from Santa Clara. This
call arrives at the Toronto system, where the digits 6-221 are
interpreted as atarget line received number. The call will now
alert at telephone 6221 in Toronto.

Dialing plans with shared line pools
Using routes and destination codes is a powerful and efficient
way to create atransparent dialing plan. Line pools offer an
alternate method of creating a dialing plan or supplementing
the routing and destination codes.

If the Norstar systems are close to each other geographically,
you can conserve resources by not duplicating access. For
example, system A, B, and C areall within the same area code.
System A has aline pool to Santa Clara, System B hasaline
pool to Montreal, and system C has aline pool to Miami. A
Norstar user in system A can reach Miami by calling system C
and using their line pool to Miami.

To simplify access between Norstar systems, all line poolsthat
go to the same destination should have the same line pool
access code. For example, system A and system B both have a
line pool to Ottawa. Y ou can configure both systems with the
same line pool access code for the Ottawa line pool.

A dialing plan similar to the onein thefollowing figure will et
you create a company directory that uses line pool access
codes and unique DNs of a uniform length.
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(1

[
oo
i

POOL A (6)
POOL B (7)
POOL C (8)

POOL A (5)
POOL B (6)

Norstar system A

Norstar system D

Netwk #: 5234

Rec'd #: 234

Internal #: 234

Netwk #: 6334

Internal #: 334

Rec'd #: 334

Norstar system B

POOL A (5)
POOL B (8)
POOL C (7)

Norstar system C
POOL A (6)
POOL B (5)

POOL C (8)

Netwk #: 8534
Rec'd #: 534
Internal #: 534

Netwk #: 7434
Rec'd #: 434
Internal #: 434

For instance, the person on system A at telephone 234 can
press an Intercom button and dial 7434.

This means that telephone 234 has dialed the line pool access
code of the trunk to system C, and will receivethe dial tone of
system C. The digits 434 then map to the Received number
434, and ring telephone 434 with an appearance of the
associated target line.

Ti PS - Network callsthat use routes are subject to any
restriction filters that are in effect.
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If the tel ephone used to make a network call has an appearance
of a line used by the route, the call will move fromthe intercom
button to the line button.

The telephone used to make a network call must have accessto
the line pool used by the route.

Network callsare external calls, even though they are dialed as
if they were internal calls. Only the features and capabilities
available to external calls can be used.

When programming a button to dial a Network number
automatically (autodial), network calls must be treated as
external numbers, even though they resemble internal set
numbers.

Routes generally define the path between your Norstar switch
and another switch in your network, not other individual
telephones on that switch.

For dialing planinformation with PRI, see Using adialing plan
to route outgoing PRI calls on page 283.

PRI Networking with Meridian 1
This example shows a private network composed of one
central Meridian 1, and two smaller siteswith Norstar systems.
This could represent alarge head office (with the Meridian 1)
connected to several smaller branch offices.

In this network, only the head office has trunks connected to
the public network. The branch offices access the public
network viathe private connection to the head office. This
configuration allows for cost savings by consolidating the
public access trunks. Users at all three locations access the
public network by dialing ‘9, followed by the public number.
For example, a user in the west end branch might dial 9-555-
1212 (for alocal call) or 9-1-613-555-1212 (for along
distance call). These public calls are routed to the Meridian 1
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by the Norstar routing table. Routing tables at the Meridian 1
will then select an appropriate public facility for the call.

Private network calls are made by dialing a 4-digit private
network DN. For example, if a user in the west end branch
wishes to call auser in the east end branch within the private
network, they dial 6221.

West-end Branch

Network #: 2221
Rec'd #: 2221
Internal #: 2221

PRI (SL-1)

Network #: 6221
Rec'd #: 6221
Internal #: 6221

Meridian M1

= DN: 4221

PRI (public protocol)

Central
Office

PRI (SL-1)

East-end Branch
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Heading Parameter Setting
West End:
Hardware Card 1 PRI
Protocol SL-1
BchanSeq Ascend
ClockSrc Primary
Trk/Line Data Line 245 Target line
Rec'd # 2221
Line Access Set 2221 L245:Ring only

To Head Office:

Routing Service

To East End:

Routing Service

To Public Network:

Routing Service

Line pool access

Route
DialOut
Use

DN type
DestCode
Normal rte
Absorb

DestCode
Normal rte

Absorb

Route
DialOut
Use

DN type
DestCode

Line pool PRI-A

001

No numbr
Pool PRI-A
Private

4

001

001

002

No numbr
Pool PRI-A
Public

9
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Heading Parameter Setting

Normal rte 002
Absorb 0

East End:

Hardware Card 1 PRI
Protocol SL-1
BchanSeq Ascend
ClockSrc Primary

Trk/Line Data Line 245 Target line
Rec'd # 6221

Line Access Set 6221 L245:Ring only

To Head Office:

Routing Service

To West End:

Routing Service

To Public Network:

Routing Service

Line pool access

Route
DialOut
Use

DN type
DestCode
Normal rte

Absorb

DestCode
Normal rte

Absorb

Route
DialOut
Use

DN type
DestCode

Line pool PRI-A

001

No numbr
Pool PRI-A
Private

4

001

001

002

No numbr
Pool PRI-A
Public

9
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Heading Parameter Setting
Normal rte 002
Absorb 0

Additional Configuration:
In this example, outgoing public network calls dialed from a
Norstar set are passed to the Meridian M1, and the Meridian
M1 isresponsible for seizing a public trunk. For this reason,
the ‘9’ prefix isleft in the number passed to the Meridian 1.

This necessitates that the Public DN lengths table on each
Norstar be modified to account for the extra leading digit.
Essentially, the eight pre-configured entries are modified to
include aleading ‘9’ in the prefix digits, and the length value
for each entry isincreased by one. The new entries are listed

below.
Prefix Length
Default 8
90 12
900 13
901 18
9011 19
91 12
9411 4
9911 4

Meridian M1 Configuration:
* Meridian M1 isthe timing master for the private network
PRI connections.
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* Meridian M1 uses descending mode for PRI B-channel
selection.

» TheMeridian M1 must recognize calls dialed to 2xxx and
6xxx numbers, and route the call over PRI to either the
East or West end offices. The same applies to incoming
DID calls from the public network.

* The Meridian M1 must recognize numbers starting with
‘9" as public numbers, whether the numbers are dialed by
Meridian M1 users or by Norstar users.

Call-by-Call Services Example
This example highlights the use of PRI Call-by-Call Services.

It shows two offices of acompany, onein New Y ork and one
in Toronto. Each officeis equipped with aNorstar system and
a PRI line. Each office has to handle incoming and outgoing
calls to the public network. In addition, employees at each
office often have to call colleaguesin the other office. To
reduce long-distance costs, and to allow for a coordinated
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dialing plan between the offices, private (ti€) lines are used to
handle inter-office traffic.

Toronto Office

Network #: 2221

Rec'd #: 2221
Internal #: 2221
DID #: 763-2221

PRI

Tie Connection

New York Office

Network #: 6221

Rec'd #: 6221
Internal #: 6221
DID #:562-6221

PRI

Central
Office

Public Network

Central
Office

If call-by-call services were not used, each Norstar system
might have to be equipped with the following trunks:

* 12 DID lines needed to handle peak incoming call traffic.
o 8Tie(E&M) lines needed to handle inter-office calls.
» 8lines needed to handle outgoing public calls

Thetotal required isthus 28 lines. If the Norstar systemswere
using T1 trunks, then two T1 spanswould be required at each
office. Note that the total of 28 lines represents the worst case
valuefor line usage. In reality, the total number of linesin use
at any one time will generally be less than 28. For example,

during periods of peak incoming call traffic, the demand for

outgoing lines will be low.

With PRI call-by-call services, it isnot necessary to configure
afixed allocation of trunks. Each of the 23 linesonthe PRI can
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be used for DID, Tie, or outgoing public calls. This
consolidation meansthat it may be possible for each office to
use asingle PRI span, rather than two T1 spans. With PRI call-
by-call services, the only limitation is that there are no more
than 23 callsin progress at any one time.

Thedialing plan at each Norstar siteisconfigured to determine
the call type based on the digits dialed by the user. If auser in
Toronto wishesto dial acolleaguein New Y ork, they dial the
4-digit private DN (such as6221). The dialing plan recognizes
this as a private network DN, and routes the call using Tie
service with a private numbering plan.

Incoming Tie calls are routed to sets based on the digits
received by the network, which in this case will be the 4-digit
private DN.

If auser in either location wishesto dial an external number,
they dial *'9’, followed by the number (such as 9-555-1212).
Thedialing plan recognizesthisasapublic DN, and routesthe
call using Public service.

Incoming DID callswill be routed to sets based on thetrailing
portion of the digits received by the network. For example, if
apublic network user dials an employee in the Toronto office,
the network will deliver digits 4167632221. Norstar will route
the call using the last four digits, 2221.
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Norstar Configuration

Heading Parameter Setting
Toronto:
Hardware Card 1 PRI
Protocol NI-2
Trk/Line Data Line 245 Target line
Rec'd # 2221
Line Access Set 2221 L245:Ring only
Line pool access Line pool PRI-A
To New York:
Routing Service Route 001
DlalOut No numbr
Use Pool PRI-A
SrvcType Tie
ServicelD 1
DN type Private
DestCode 6
Normal rte 001
Absorb 0
To Public Network:
Routing Service Route 002
DialOut No numbr
Use Pool PRI-A
DN type Public
DestCode 9
Normal rte 002
Absorb ALL
New York:
Hardware Card 1 PRI
Protocol NI-2
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Heading Parameter Setting
Trk/Line Data Line 245 Target line
Rec'd # 6221
Line Access Set 6221 L245:Ring only
Line pool access Line pool PRI-A
To Toronto:

Routing Service

To Public Network:

Routing Service

Route
DialOut
Use
SrvcType
ServicelD
DN type
DestCode
Normal rte
Absorb

Route
DialOut
Use

DN type
DestCode
Normal rte
Absorb

001

No numbr
Pool PRI-A
Tie

1

Private

2

001

002

No numbr
Pool PRI-A
Public

9

002

ALL
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Customer Use

This section shows sample configurations for different types
of network access. Each example has four parts:

» A scenario explains the caller's goal and what is required
to achieveit.

* A diagram shows the network configuration that supports
the application.

* A list showsthe Norstar hardware required to support the
configuration.

e Tables show the programming required. Only those
settings that are important to network access are described
here.

Public network
Call one or more Norstar telephones
Ms. Nelson is a bank customer who has a question for an
accountant. She dials the telephone number that maps onto
target line 203. All of the accountant’ s telephones ring.

target line
203
— ([ (-
Ms. Nelson :
. DID
— | atunk ephone 225)
o ! cartridges p
-1
DID target line
Norstar 203
== accountant
(telephone 226)
central office
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Hardware: ICS, aTrunk ModulewithaDID Trunk Cartridge,
or aDTI with lines programmed as DID.

Heading Parameter Setting
Trk/Line Data Rec'd # 4321 (for Line 203)
Line 051 DID
Rec'd # length Rec'd # length 4 digits (can be from 2to 7

digits, but must match
number of digits sent by
central office)

Call Norstar and select tie lines to a private network
A manager in Georgiawantsto usethetielinesat headquarters
to call Washington. He dials a tel ephone number that maps
onto the DISA DN, entersaClass of Service (COS) password,
then dials aline pool access code to select atielineto
Washington.

== 1’
. DID and
A= I E&M/DISA
. trunk
1 cartridges
Manager = 9
(in Georgia)
; E&M line pool
central office Norstar to Washington

Hardware: ICS, aTrunk ModulewithaDID Trunk Cartridge,
two E& M/DISA Trunk Cartridges (for the three trunksin the
line pool to Washington) or aDTI with one DID line and three
E&M lines.

Heading Parameter Setting

Incoming trunk:
Trk/Line Data Line 049 DID

Access codes DISA DN 5321
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Heading

Parameter

Setting

Rec'd # length

Rec'd # length

4 digits (can be from 2to 7
digits, but must match
number of digits sent by
central office)

Outgoing trunk:
Trk/Line Data

Access codes

COS pswds

Line 053
Line type

Line pool F

E&M
Pool F

6 (up to 4 digits)

Define restrictions. Define
remote access pkgs.
Assign a restriction filter to
the line. Assign COS
passwords and filters for
each Class of Service.

Call Norstar and select lines to the public network
Gord wants to make along-distance business call from home.
To avoid being charged, he dials the telephone number that
maps onto the Auto DN at work. After hearing the dial tone,
Gord dialsaline pool access codeto select alineto the public
network. He then dials the long-distance number.

Gord at home

central office

business client

Norstar

DID

line
pool

central office
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Hardware: ICS, aTrunk ModulewithaDID Trunk Cartridge
or DTI with several DID lines.

Heading Parameter Setting
Incoming trunk:
Trk/Line Data Line 049 DID
Access codes Auto DN 4321

Rec'd # length Rec'd # length 4 digits (can be from 2to 7
digits, but must match
number of digits sent by

central office)

Lines /Restrictions
and Remote
access

Define restriction filters.
Define remote access
packages. Assign a
remote restriction and
remote package to the
line.

Outgoing trunk:

Trk/Line Data Line 001 Loop
Line type Pool A
Access codes Line pool A 1234

Lines /Restrictions

Private network

Call one or more Norstar telephones

Assign a restriction filter to
the line.

The production supervisor in Houston selects the less
expensive company tie line to call the manager at the
Administration office in Dallas. Once the line is selected, the
production supervisor dials the digits that will map onto the

target line of the manager in Dallas.
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=
E&M target line
243
L — Manager
I in Dallas
PBXin :
Houston Norstar

Hardware: ICS, a Trunk Module with an E&M/DISA Trunk
Cartridge or aDTI with an E&M line.

Heading Parameter Setting

Incoming trunk:

Trk/Line Data Rec'd # 4321 (for target line 243)
Line 049 E&M
Ans Mode Auto

Rec'd # length Rec'd # length 4 digits (can be from 2to 7

digits, but must match
number of digits sent by
central office)

Call Norstar and select tie lines to other nodes in the private
network
At abranch office, Joan selects atie line to the main office
downtown. After hearing the dial tone, she dials aline pool
access code to select another tie line to a branch office in the
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next state.
Joan at
branch office — (|| | .
E&M line pool
=
= ) to next state

key system Norstar

Hardware: ICS, aTrunk Modulewithtwo E& M/DISA Trunk
Cartridges (for the three lines in the line pool and the one
incoming line) or aDTI with four E&M lines.

Heading Parameter Setting

Incoming trunk:

Trk/Line Data Line 049 E&M

Ans mode Auto
Under Lines / Define restriction filters.
Restrictions and Define remote access
Remote access packages. Assign a

remote restriction and
remote package to the

trunk.

Outgoing trunk:

Trk/Line Data Line 050 E&M

Line type Pool D

Access codes Line pool D 71 (can be from1to 4
digits)

Lines /Restrictions Assign a restriction filter to
the trunk.

Call Norstar and select lines to the public network
Lizin Memphis, needsto call long-distanceto aclientin New
Y ork. She selects atie-line to the branch officein New Y ork.
After hearing the dial tone, shedialsaline pool access codeto
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select aline to the public network. Then, she dials the client's
number as alocal call.

Liz in Memphis

E&M

New York

key system

Loop start

Norstar

client in New York

central office

Hardware: ICS, a Trunk Module with an E&M/DISA Trunk

Cartridge or DTI with an E&M line.

Heading Parameter Setting

Incoming trunk: Line 049 E&M

Trk/Line Data Ans mode Auto

Under Lines / Define restriction filters

Restrictions and and remote access

Remote access packages. Assign a
remote restriction and
remote package to the
trunk.

Outgoing trunk:

Trk/Line Data Line 001 Loop

Line type Pool B
Access codes Line pool B 73 (can be 1 to 4 digits)

Lines /Restrictions

Assign a restriction filter to
the line.
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Norstar system
Select E&M trunks to the private network
For aconfidential call, the Montana sales manager pressesthe
line button for aprivate E& M trunk to the Oregon office. This
automatically alerts at the line appearance on the telephone of

the Oregon sales manager.

= gE

=[ElE
EEEER

Montana Oregon
Sales Manager Sales Manager
(telephone 372) (telephone 641)
— | ] — | |
E&M

] | | ] |

Norstar Norstar

Hardware: (for both systems) ICS, a Trunk Module with an
E&M/DISA Trunk Cartridge or aDTI with an E&M line.

Heading Parameter Setting

Montana:

Outgoing trunk:
Trunk Data Line E&M
(Line 049)

Line Data Line type Private to 372
(Line 049)
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Heading Parameter Setting
Oregon:
Incoming trunk:
Trunk Data Line E&M
(Line 057) Ans mode Manual
Line type Private to 641

Norstar Line Redirection teature
The branch officeisreceiving more callsthan it can handle, so
it redirects one of its lines to the main office. All calls that
comein on target line 232 will be routed out on line 003 to the
main office. Whenever acall isredirected, the target line and
outgoing line will be busy for the duration of the call.

target line line 3
232
—— —
incoming call redirected
call
= ]
Norstar Norstar

Hardware: ICS, an E& M/DISA Trunk Cartridge if the
incoming trunk is E& M or aDID Trunk Cartridge if the
incoming trunk is DID, or aDTI with one E&M line or one
DID line.
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Ti PS - Anyline appearance on a telephone can be selected
astheincoming line to be redirected. Restriction filter
restrictions on the line are checked against thefilter in effect at
thetime a call isredirected not when redirection is
programmed.

A target line can not be selected as the outgoing line for
redirection.

Theincoming trunk must have disconnect supervision.

Heading

Parameter

Setting

Incoming trunk:

Trk/Line Data

Rec'd # length

Outgoing trunk:

Trk/Line Data

Capabilities

Line 001: Loop
Trunk mode: Super
Ans mode: Auto
OR

Line 049: DID

OR

Line 053: E&M
Ans mode: Auto

Rec'd #: 4321
(for target line 232)

Rec'd # length: 4
digits (can be from 2
to 7 digits, but must
match number of
digits sent by central
office)

Line 003: Loop
OR
Line 054: E&M

Allow redirect: Y

Incoming trunk:
Trk/Line Data

Rec'd # length

Outgoing trunk:
Trk/Line Data

Capabilities
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PRI dialing plan example for 2-way DID
The following list shows the steps involved in configuring a
dialing plan for two-way DID which uses a Public service. In
thisexamplethe user will be dialing the prefix 8 to place acall
over aPRI line.

Note: Call-by-call isnot needed to have two-way DID.

* in Hardware programming, configure the DTI card (PRI)
to use a Public protocol

» for incoming calls you need to program target linesto
match the DID digit that is being received on the PRI
interface

» set Dial Out to None
» select PRI-A asthe line pool
* set SrvcTypeto Public

* in Services programming access Routing Service to enter
a Destination Code (8 in this example)

» set the Absorb Length to All

» thesetthat you aredialing out from must have accessto the
PRI Pool (programmed in Terminal s/Sets)

» definerec’d digitsfor target lines

» define limits for incoming and outgoing public calls, see
Programming Call by Call Limits on page 334

Static DID and 2-way DID
When configuring static DID with 2-way service, the channels
programmed as DID at the CO must be the lowest B-channels
onthe PRI. Onyour Norstar system, the BchanSeq mode must
besettodescending. Inthisconfiguration, all calls on the
PRI must be Public service.
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For example, channels 1 to 4 are configured as DID at the CO.
The CO uses ascending mode for B-channel selection, and the
| CS uses descending mode.
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Examples of ISDN Scenarios
For information on various | SDN scenarios that may help you
to decide on the data solution that is best for you, refer to the
following web site: http://www.nortel.com/norstar-itas and
go to the TIPS link on this web site. You will need your user
name and access code.

If you do not already have accesstothissite, gototheweb site:
http://www.nortel.com/norstar-itas for information on how
to get accessto this site.

IDM200 interworkings
Norstar Integrated Data Module 200

ThelCSalowsthe DM 200 to share T1 connections between
voice calls and data traffic from 12 ethernet Local Area
Network (LAN) attached data devices such as personal
computers, workstations and servers. The T1 lines that are
used for data connections are administered through the Norstar
ICS programming.

The IDM 200 is an access device that provides Ethernet LAN
connectivity viatwelve portsand offershigh-speed Wide Area
Network (WAN) access to aremote site, such as the Internet
or the enterprise network. The IDM 200 supports|EEE 802.1d
transparent bridging, and 1P and | PX routing between Ethernet
LANSs across a WAN resource.

The IDM 200 provides:

» 10-Base-T connections over unshielded twisted pair
(UTP) wiring for 12 ethernet devices via an on board
Ethernet Repeater which allows all attached devicesto
access the ethernet LAN to the ICS.
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»  WAN bridging and routing function
 DS-30 fiber connection to interface
e aconnection to the Norstar ICS over afiber interface.

» Datapackets which are addressed to an allowable
destination outside of the Local Area Network are either
Bridged or Routed onto thefiber interface to bejoined into
the T1 Trunk data stream by the ICS

» abuilt-in power supply.

For more information on the IDM 200, refer to Installing
optional equipment on page 191 and the Norstar Integrated
Data Module 200 Installer Guidefor instructionson installing
and programming the IDM 200 with the Modular ICS system.

CTA500dm

Supporting Internet access
The CTA 500 digital modem (CTA 500dm) is an optional
device for use with the Modular ICS. The CTA 500dm
provides an integrated desktop or set solution for digital
networking applications.

With the CTA 500dm you can access remote computers on
networks including the Internet. Y ou can also telecommute
over adigital telephone network and access a CTA 500dmin
your office using PPP from the attached computer.

By combining your ISDN service with the CTA 500dm or a
router, you can access the Internet at significantly faster
speeds (up to 115.2 or 120 Kbps).

Modular ICS 4.0 Installer Guide P0881590 Issue 02



Data Solutions / 97

Like aNorstar telephone, the CTA 500dm connects with the
ICSusing aTCM port, hasa DN, and is assigned ISDN or
digital lines.

service
(\ prowderj)

;l,v PC with applications

( ISDN

N

N

S——— TCMloop [ @@
)

This configuration supports a number of applications,
including:

* remote access to persona computers (PCs)

o computer telephony integration (CT1) applications, such
as call accounting, call answer, and remote data base
applications

To support Internet access, you must order BRI or PRI service
from your service provider, and subscribe to Internet service

from an Internet service provider (ISP). Y our PC must have an
Internet browser and the applications supplied by your | SP.

Users also have full access to Norstar features using the
Norstar telephone connected at the CTA 500dm. For more
information, see the information that comes with the CTA
500dm.

ISDN applications

ISDN terminal equipment delivers awide range of powerful
business applications:
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Video conferencing and video telephony
Video conferencing offers instant visual and audio contact
between distant parties using either studio-based or desktop
ISDN terminals.

Desktop conferencing
ISDN allows computer users in distant locations to share and
edit any image, data or text file on their own computer screens
while they discuss the information.

File transfer
ThelSDN network allowsyou to transfer files containing data,
text, images, data, or audio clips, faster and cheaper than with
a conventional modem.

Telecommuting
Convenient retrieval, processing and storage of filesis
possible for the employee working at home by using ISDN
lines to give high-speed access to information resources at the
office.

Group 4 fax
ISDN fax applications save money by increasing both
transmission speed and the quality of resolution.

Remote LAN access
ISDN provides an affordable and fast means for employees at
remote sites (at home or branch offices) to access local area
networks (LANS).

Leased line backup
Essential backup for leased lines can be provided using ISDN
as required, rather than duplicating costly permanent |eased
lines.
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LAN to LAN bridging
Local areanetwork (LAN) bridge/routers allow flexible
interconnection between LANsusing I SDN, with chargesonly
incurred when information is actually transmitted.

Internet and database access
Thefast call set up and high bandwidth of ISDN are ideal for
accessing information services such as the Internet and
databases.
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Planning the installation

Only qualified persons should service the system.

The installation and service of this unit is to be
performed only by service personnel having
appropriate training and experience necessary to be
aware of hazards to which they are exposed in
performing a task and of measures to minimize the
danger to themselves or other persons.

Electrical shock hazards from the telecommunication
network and AC mains are possible with this
equipment. To minimize risk to service personnel and
users, the ICS must be connected to an outlet with a
third-wire ground. In addition, all unused slots should
have filler faceplates installed and the doors should be
in place at the completion of any servicing.

Service personnel must be alert to the possibility of
high leakage currents becoming available on metal
system surfaces during power line fault events near
network lines. A risk point on the ICS is the power cord
earth ground pin. These leakage currents normally
safely flow to Protective Earth ground via the power
cord. Therefore, it is mandatory that connection to a
grounded outlet is performed first and removed last
when cabling to the unit. Specifically, operations
requiring the unit to be powered down must have the
network connections (central office lines) removed first.
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Planning checklist

a

Verify that you have all the equipment and supplies you
need to install the system. See Required equipment on
page 102.

Determine the location for the Integrated Communication
System (ICS) and expansion modules, tel ephones and
other equipment.

Select the default template to be used in System Startup
programming. See the Programming Record.

Plan and record system programming detailsin the
Programming Record.

If you are installing a system with Norstar Companion
components, refer to the checklist supplied in the MICS-XC
Nor star-Companion Installer Guide.

Requir
a
a
a

a

ed equipment
Integrated Communication System (ICS)

Modular ICS ROM software cartridge
Modular ICS NVRAM cartridge
Trunk Cartridge(s) for the ICS

Services Cartridge (one required for T1, PRI or BRI; two
required for busy sites), or a Combination Fiber 6-port
Services Cartridge (provides same Services Cartridge
functionality)

The Digital Trunk Interface configured for PRI
BRI Card(s) for the ICS (as required)

emergency telephones (2 for ICS, 1 for each TM), as
required

Norstar telephones
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Qo

devices), asrequired

& distribution panel(s)

Expansion equipment

ISDN devices (for example, ISDN equipment, data

& Expansion Cartridge (two-port or six-port)

Qo

Qo

Trunk Module(s) (TM)
Station Module(s) (SM)

Qo

Qo

power bar

Qo

Trunk Cartridge(s) for the TM

Combination Fiber 6-port Services Cartridge

A grounded outlet.

Your Norstar system requires connection to a

To prevent possible injury from voltage on the telephone
network, disconnect all central office and station lines
before removing plug from the electrical outlet.

The Integrated Communication System (ICS) supports up to
32 telephones (no expansion). With the addition of Trunk
Cartridges, you can connect up to 48 digital linesto the ICS.

With the addition of an Expansion Cartridge or aCombination
Fiber 6-port Services Cartridge in the ICS, you can add Trunk
Modules, Station Modules, Integrated Data Modules, or a
combination to increase your system capacity.

Installed in ICS

Additional modules allowed

Trunk Station | Maximum
NA-MICS 4.0 system 0 0 0
No Expansion cartridge (mini)
2-port Expansion cartridge (midi) | 2 2 2

P0881590 Issue 02
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Installed in ICS Additional modules allowed
Trunk Station | Maximum

6-port Expansion cartridge (maxi) | 6 6 6
XC system 6 6 6
Combination Fiber 6-port Services
Cartridge (maxi)
Combination Fiber 6-port Services | 6 12* 12
Cartridge and 6-port cartridges
(mega)
Two Combination Fiber 6-port 6 12* 12
Services Cartridge (mega)
Two 6-port cartridges (mega) 6 12* 12

*The last two ports are reserved for Companion use and Integrated Data
Module only. See the Norstar-Companion Modular ICS 2.0 Installer
Guide or the Integrated Data Module 200 Installer Guide for more details.

Optional equipment

Qo Qo

Qo

Qo Qo Qo Qo Qo

Qo

Qo

station auxiliary power supply (SAPS)
Busy Lamp Field (BLF) (for the M7310 telephone only)

central answering position (CAP) module (for the M7324
telephone only)

Analog Terminal Adapter (ATA)

Norstar Integrated Data Module 200 (IDM200)
external music source

auxiliary ringer

headset

telephone loud ring amplifier

Base Stations, handsets, antennas and remote power
interconnect units

uninterruptible power supply
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a

other

If the system is equipped with digital lines, it isrecommended
you use an uninterruptible power supply so that the DTI - keep
alivesignal will continueto be sent to the network in the event
of apower failure.

Equip
&
&
&

a

a

ment for installing the ICS and modules

screwdriver
pliers
connecting tool (punch-down tool)

four 19 mm (3/4in.) wood screwsfor each of the mounting
brackets

38 mm (1 1/2in.) screws for the cable troughs (2 screws
for the ICS and SM, 4 screws for the TM)

19 mm (3/4 in.) thick wooden backboard

Location requirements

a

minimum distance of 4 m (13 ft.) from equipment such as
photocopiers, electrical motors and other equipment that
can produce el ectromagnetic, radio-frequency, and
electrostatic interference

clean, dry, and well-ventilated

minimum clearance of 150 mm (5in.) above and 100 mm
(4in.) below the ICS

the gap between the ICS and the wall should be left
completely clear to allow proper heat dissipation

temperature between 0°C and 50°C (32°F and 122°F)

humidity between 5% and 95%, non-condensing
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Spacing requirements for a typical MICS-XC 4.0 system
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Electrical requirements
& non-switched outlet within 1.5 m (5 ft.) of the ICS

& ThelCS and module power cordsare 1.5 m (5 ft.) long.
Y ou may connect the ICS and modulesto apower bar. The
power bar must be CSA certified and UL listed with a
third-wire ground.
Do not use an extension cord between the ICS and the
power bar, or between the power bar and the electrical
outlet.

& AC outlet equipped with athird wire safety ground to
provide shock protection and avoid electromagnetic
interference

& dedicated 110 V AC nominal, 50/60 Hz, 15 A minimum
service with athird wire safety ground

Risk of electric shock.

A The safety of this product requires connection to an
outlet with a third-wire ground. Use only with three-

prong power cord and outlet.

Check ground connections.

A Ensure that the electrical ground connections of the
power utility, telephone lines and internal metallic water
pipe system, if present, are connected together. If they
are not connected together, contact the appropriate
electrical inspection authority. Do not attempt to make
the connections yourself.

Configuring Trunk Cartridges
If you plan to configure lines on a Loop Start Trunk Cartridge
as auto-answer, you will need an E&M Trunk Cartridge for
every two auto-answer loop start lines. The E&M Trunk
Cartridge providesDTMF receiversfor auto-answer |oop start
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lines. You caninstall three additional Trunk Cartridgesin each
Trunk Module. The following table shows you the line
capacity of each Trunk Cartridge.

Trunk Cartridge Line capacity
DTI configured for T1 (ICS only) 24
DTI configured for PRI (ICS only) 23
BRI-ST & BRI-U4 8
BRI-U2 4
Loop Start with disconnect supervision 4
Cl 4
DID (TM only) 4
E&M (TM only) 2

You caninstall different types of Trunk Cartridgestogether in
the same Trunk Module. When mixing Trunk Cartridges, use
a separate block on the distribution panel for each type of

Trunk Cartridge.

Configuring Station Modules

Each Station Module allows you to connect up to 16 additional

Norstar telephones to the system.

c
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Ti PS - Thefollowing combinations are not supported with
the NA-MICS 4.0 and MICS-XC 4.0 systems:

* two 2-port expansion cartridge system (4 fiber portstotal)

e a6-port and a 2-port expansion combination (8 fiber ports
total)

e two 6-port expansion cartridge system (12 fiber portstotal)

In a fully expanded system using 48 digital channels, consider
installing 2 service cartridge functionality to prevent blocking
of incoming calls due to lack of DTMF resources.

Internal wiring requirements
(Norstar loop)

a
a

a

a

ISDN

a

a

one, two or three twisted pair cables per telephone
dc loop resistance of lessthan 64 Q

cable length (0.5 mm or 24 AWG) less than 300 m (1000
ft.)

use of a station auxiliary power supply (SAPS) for loops
300 m (1000 ft.) to 790 m (2600 ft.).The SAPS must be a
Class 2 power source that is UL listed and CSA certified.

no bridge taps
S reference point (S Loop)
no longer than 1000 m (3,200 ft.) for point to point

no longer than 450 m (1,475 ft.) on a point-to-multipoint
extended passive bus

no longer than 100 m (300 ft.) for 75 ohm cable or 200 m
(600 ft) for 150 ohm cable on a point-to-multipoint short
passive bus

P0881590 Issue 02 Modular ICS 4.0 Installer Guide



110 / Planning the installation

Wiring for the S reference point (S loop) should conform to
ANSI T1.605. Wiring for the|SDN U reference point (U loop)
should conform to ANSI T1.601.

Verify lightning protectors.

Check the lightning protectors at the cable entry point to
the building with special attention to the grounding.
Report any problems to the telephone company in
writing.

Equipment that is designed to be connected using
internal wiring is typically not lightning protected.
Norstar telephone equipment and ISDN S loops and
T loops should not leave the building where the ICS is
installed.
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System overview
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Upgrading your Norstar system
If you have any previous version of MICS software, you must
use the upgrade tool to upgrade to MICS 4.0. If thisisanew
installation, the upgrade tool is not required. If you do not use
the upgrade tool all your programming will be lost. If you do
not need to keep your existing programming, you do not have
to use the upgrade tool.

When making simultaneous hardware and software upgrades
(e.g. 12-port expansion plus aMICS 4.0 software upgrade),
upgrade your software release before making your hardware
upgrades.

Make sure to power up after the new software has been
installed. Upgrading in this order maintains your 0X32 ICS
programming data for use with NA-MICS 4.0 and
MICS-XC 4.0.

MICS NVRAM cartridge

Do not install a MICS NVRAM cartridge from
other MICS 4.0 systems. This will cause all the
programming to be lost.

Do not use an incorrect upgrade tool when
upgrading. For example, do not use the NA-MICS
4.0 upgrade tool when upgrading from MICS-XC
3.0.

Do not attempt to use the MICS NVRAM
cartridge as stored data transfer. This will cause
the system to cold start.

A new MICSNVRAM cartridge is available for additional
Non Volatile Read-only Memory (NVRAM). This new
cartridge includes a cartridge assembly that inserts into the
Modular ICS.
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The assembly cartridge has a slot for a credit-card size PC-
card (also called Flash cards) that contains the system
software. These flash cards accommodate future system
memory requirements and software downloading. The
Modular ICS NVRAM cartridge with the new Modular ICS
ROM software cartridge is used to upgrade from earlier
versions of MICSto MICS 4.0.
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Supported upgrades in MICS 4.0

Target Upgrade

NA-MICS USA-MICS-XC CDA-MICS-XC
4.0 4.0 4.0
Upgrading from...
NA-MICS 1.0 Use NA-MICS Use NA-MICS Use NA-MICS
Upgrade Tool Upgrade Tool Upgrade Tool

USA-MICS-XC1.0

Use USA-XC
Upgrade Tool

CDA-MICS-XC 1.0

Use CDA-XC
Upgrade Tool

NA-MICS 1.1

Use NA-MICS
Upgrade Tool

Use NA-MICS
Upgrade Tool

Use NA-MICS
Upgrade Tool

USA-MICS-XC 1.1

Use USA-XC
Upgrade Tool

CDA-MICS-XC 1.1

Use CDA-XC
Upgrade Tool

NA-MICS 2.0

Use NA-MICS
Upgrade Tool

Use NA-MICS
Upgrade Tool

Use NA-MICS
Upgrade Tool

USA-MICS-XC 2.0

Use USA-XC
Upgrade Tool

CDA-MICS-XC 2.0

Use CDA-XC
Upgrade Tool

NA-MICS 3.0

Use NA-MICS
Upgrade Tool

Use NA-MICS
Upgrade Tool

Use NA-MICS
Upgrade Tool

USA-MICS-XC 3.0

Use USA-XC
Upgrade Tool

CDA-MICS-XC 3.0

Use CDA-XC
Upgrade Tool
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Using the Upgrade Tool to upgrade from previous
versions of MICS

1. Power down.

2. Disconnect all amphenol cables.

3. Remove the power to the ICS and all associated modules.
Disconnecting the power ensures protection for electronic
components and that the data stored in the feature cartridge
will not be corrupted.

4. Remove your old Norstar MICS software cartridge.

5. Thisstep determinesthetype of MICS 4.0 system you will
ultimately upgrade to.

Insert the MICS 4.0 NVRAM cartridge. Seeillustration on
page 137.

Insert the PC-card (or Flash card) that came with your
upgrade tool package. Seeillustration on page 137.

Make sure to use the appropriate MICS 4.0
upgrade tool (NA-MICS 4.0, CDA-MICS-XC or
USA-MICS-XC) when upgrading. Refer to
Supported upgrades in MICS 4.0 on page 114.

Your Norstar system will cold start (data will be
lost) if the MICS ROM software cartridge that
came in your upgrade tool does not match your
MICS 4.0 system.

6. Power up. Wait until display flashing stops. I nsert MICS
Card isdisplayed.

7. Power down. Insert the Modular ICS ROM software
cartridge to perform the final stage of the upgrade to
MICS 4.0. See Installing the ROM Software Cartridge on
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page 137 to verify that you are using the proper software
cartridge.

8. Power up. If no alarm-event messages are observed, the
upgrade to MICS 4.0 has been performed. If alarm codes
are displayed, refer to Alarm codes on page 389 for
definitions. If event messages are displayed refer to Event
messages on page 397 for definitions.

Notes

All old programming is maintained when
upgrading from the 0X32 Release 1 - T1
software, with the following exceptions:

« all system passwords are reverted to the
system defaults

* ATA ans timer setting is reverted to the system
default setting

It is recommended to have an accurate record of your existing
system programming so that you can plan your new system
programming appropriately.

When upgrading from MICS 1.1, note that the
Call log space has increased from 300 to 600.

Reallocate log space after upgrading.

If you have a Norstar system with aModular 8X24 Key
Service Unit (KSU), you cannot upgrade your software with
the Upgrade Tooal. If you want to upgrade to MICS 4.0, you
must replace your older Modular 8X24 KSU with the current
0X 32 ICS and program the system.

Note: The Key Service Unit (KSU) has been renamed the
Integrated Communication System (I1CS).
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If you have aNorstar system with aModular 0X32 ICS, you
can use your ICS with the new NA-MICS 4.0 and
MICS-XC 4.0 software.

When upgrading, Call Log information may be
lost.

During a system restart, Call Log information is
not saved. Make sure to notify users if a system
restart is planned so any log information can be
recorded first.

A loss of UTAM information occurs when
upgrading US MICS-XC systems.

UTAM Recovery Codes are required. If you are
upgrading the system to include Companion
components, see the upgrade instructions
included in the MICS-XC Norstar-Companion
Installer Guide.

Upgrading from NA-MICS 4.0 to XC 4.0

NA-MICS 4.0 mini to XC 4.0 mini
1. Install XC 4.0 ROM software cartridge.

2. Usemodule 1 (ports 101 to 132) for sets only and module
2 for Trunk Cartridges only.

NA-MICS 4.0 mini to XC 4.0 midi
1. Install XC 4.0 ROM software cartridge.

2. Install 2-port Expansion Cartridge in slot 2.

3. Connect trunk modules beginning at port 4 and station
modules beginning at port 3.

NA-MICS 4.0 mini to XC 4.0 maxi
1. Install XC 4.0 ROM software cartridge.
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2.

Install a Combination Fiber 6-port Services Cartridge in
slot 2.

Connect trunk modul es beginning at port 8 and work down
and station modules beginning at port 3 and work up.

NA-MICS 4.0 midi to XC 4.0 midi
Install XC 4.0 ROM software cartridge.

NA-MICS 4.0 midi to XC 4.0 maxi

1.

Install XC 4.0 ROM software cartridge.

2. Replace 2-port Expansion Cartridge with either a

Combination Fiber 6-port Services Cartridge or a 6-port
Fiber Expansion Cartridge in ICS slot 2.

Connect trunk modul es beginning at port 8 and work down
and station modul es beginning at port 3 and work up. Refer
to page 135.

NA-MICS 4.0 maxi to XC 4.0 maxi
Install XC 4.0 ROM software cartridge.

NA-MICS 4.0 maxi to XC 4.0 mega

1.

Install XC 4.0 ROM software cartridge.

2. Replace 2-port Expansion Cartridge with two

Combination 6-port fiber Expansion Cartridges or one 6-
port Fiber Expansion Cartridge and one Combination
Fiber 6-port Services Cartridge in ICS slots 1 and 2.

Connect trunk modul es beginning at port 8 and work down
and station modules beginning at port 3 and work up.
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4. Trunk modules cannot be connected to the Combination
Fiber 6-port Services Cartridge in slot 1. (fiber interface
ports 9 through 14).

TipS - Trunk modules cannot be connected to the
Combination Fiber 6-port Services Cartridgein slot 1.

To add Sation Modules to ports 13 and 14 in a mega system
refer to Norstar-Companion Installer Guide.

Slots on ICS

2P0

] O

Feature

Cartridge >

Slot
& |
| i
[ﬂ t

1@ 9
INEI} 1NmI}

ICs

Trunk and Station Modules
If you are not adding digital T1 trunksto your system or
expanding to a mega configuration, you may reuse your
existing copper Trunk and/or Station Modules with the
Modular 0X32 ICSin NA-MICS 4.0/XC 4.0. One 6-port
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copper expansion cartridge can be supported on the maxi
configuration.

If you are adding digital T1 trunks to your system or
expanding to a mega configuration, you must replace any
copper Trunk and/or Station Modules with the new modules
that have fiber connectors, and use a new fiber Expansion
Cartridgeinthe ICS. Y ou can reuse your old Trunk Cartridges
in the new Trunk Module with fiber connectors.

Trunk modules cannot be installed on the second expansion
(6-port) cartridge. Y ou must relocate station modules to the
second expansion cartridge to free up ports on the first 6-port
expansion cartridge.

Replacing a Modular 8x24 ICS (or KSU)
If you areupgrading your old ICS (8x24) and adding digital T1
trunks to your new system (0x32 ICS):

1. Verify your system programming, and update your MICS
4.0 Programming Record.

2. Follow the procedures outlined in the "Installation”
chapter on page 127 for installing a new system.

If you are upgrading your 8x24 ICS, but not adding digital T1
trunks to a 0x32 system:

1. Verify your system programming, and update your MICS
4.0 Programming Record.

2. Disconnect the 50-pin connector for telephones from the
ICS.

3. Disconnect the 50-pin connector for external lines and
auxiliary equipment from the ICS.

4. Remove power from your system.
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5. If your system includes Trunk Modules and Station
Modules with DS-30 copper connectors, disconnect the
DS-30 copper connectors from the Expansion Cartridge.

6. Remove any cables from the ICS cable trough.
7. Remove the ICS and wall-mount bracket from the wall.

8. Install the new ICS following the proceduresin the
"Installation” chapter on page 127.

9. If your system includes Trunk Modules and or Station
Modules with DS-30 copper connectors, install a
compatible Expansion Cartridge with copper connectorsin
slot 1 of the ICS. The faceplate will cover slots 1 and 2.

Do not reuse 8X24 Expansion Cartridge

& You cannot reuse an 8X24 Expansion Cartridge in the
0X32 ICS. You must install a supported Expansion
Cartridge. See Installing the cartridges on page 131.

10. If you have installed a copper Expansion Cartridge in the
0X 32 ICS, clip the ferrite bead that was shipped with the
Expansion Cartridge onto the ICS power supply power
cord.
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max 5 cm (2 in) :

ferrite bead

v

Ferrite bead required to meet EMI requirements

& When using a copper Expansion Cartridge, you must
install the ferrite bead on the ICS power cord to ensure
that the product continues to meets FCC Part 15 Class

A EMI requirements.
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11. If your system includes Trunk Modules and or Station
Modules with DS-30 copper connectors, reconnect the
fiber interface cables to the Expansion Cartridge.

12. Power up the system.

13. Reconnect your 50-pin connector for internal telephonesto
the internal telephone connector on the ICS.

14. Reconnect your external line and auxiliary equipment
wiring according to the procedures and wiring chartsin the
"Installation” chapter on page 127. Y ou cannot reuse your
original 50-pin connector for external lines and auxiliary
equipment, because the pin-outs have changed (unless
connections are rewired).

DNs on Station Modules will change

If you simply reconnect the 50-pin connector for
telephones on the ICS, and leave your Station
Modules telephone connectors as is, your
directory numbers will change. The new 0X32
ICS can accommodate 32 telephones; the old
8X24 ICS connected only 24. Port numbering has
been changed accordingly.

To preserve existing directory numbers consult
the wiring charts in Installing the hardware and
change the DNs using Change DNs in System

prgrming.

Trunk module line numbering
When upgrading to aNA-MICS 4.0 or XC 4.0 system from
systems earlier than MICS 2.0 or XC 2.0, the trunk module
line numbering is reconfigured. This could affect applications
such as Norstar Voice Mail and FLASH talk.
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Line numbering for MICS 1.0 and 1.1 upgrades to MICS 2.0, 3.0 and

4.0
Module Cartridge MICS 1.0 and MICS 2.0, 3.0
1.1 lines and 4.0 lines
Cd1-Mod8 49-52 49-56
Mod 08 Cd2-Mod8 53-56 57-64
Cd3-Mod8 57-60 65-72
Cd1-Mod7 61-64 73-80
Mod 07 Cd2-Mod7 65-68 81-88
Cd3-Mod7 69-72 89-96
Cd1-Mod6 73-76 97-100
Mod 06 Cd2-Mod6 77-80 101-104
Cd3-Mod6 81-84 105-108
Cd1-Mod5 85-88 109-112
Mod 05 Cd2-Mod5 89-92 113-116
Cd3-Mod5 93-96 117-120
Cd1-Mod4 97-100 121-124
Mod 04 Cd2-Mod4 101-104 125-128
Cd3-Mod4 105-108 129-132
Cd1-Mod3 109-112 133-136
Mod 03 Cd2-Mod3 113-116 137-140
Cd3-Mod3 117-120 141-144
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Upgrading ILG functionality with hunt groups
Incoming Line Group functionality has been replaced and
extended in MICS 4.0 with the new Hunt Group feature. ILG
capabilities are not lost when replaced with hunt groups. The
hunt group broadcast mode contains the equivalent of ILG
functionality. With hunt groups

» callscan be queued when all the membersin a hunt group
are busy

» callscan bedistributed to other membersin the hunt group
in away that does not depend on the busy situation of its
members (call forwards are overridden by the hunt group
routing)

» thering/ cal distribution pattern (e.g. who receives what
call and in what order) can be programmed

» anoverflow position can be another hunt group

* sequential and rotary modes are available with more hunt
group features

For moreinformation on hunt groups, see Hunt groupson page
298.
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Installation

Only qualified persons should service the system.

The installation and service of this unit is to be
performed only by service personnel having appropriate
training and experience necessary to be aware of
hazards to which they are exposed in performing a task
and of measures to minimize the danger to themselves
or other persons.

Electrical shock hazards from the telecommunication
network and AC mains are possible with this equipment.
To minimize risk to service personnel and users, the
ICS must be connected to an outlet with a third-wire
ground. In addition, all unused slots should have filler
faceplates installed and the doors should be in place at
the completion of any servicing.

Service personnel must be alert to the possibility of high
leakage currents becoming available on metal system
surfaces during power line fault events near network
lines. A risk point on the ICS is the power cord earth
ground pin. These leakage currents normally safely flow
to Protective Earth ground via the power cord.
Therefore, itis mandatory that connection to a grounded
outlet is performed first and removed last when cabling
to the unit. Specifically, operations requiring the unit to
be powered down must have the network connections
(central office lines) removed first.

Installation checklist

Qo Qo Qo

Qo

test all ISDN network connections, if any

mount the Integrated Communications System (1CS)
mount the expansion modules (as required)

install the Modular ICS NVRAM cartridge

P0881590 Issue 02
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a

install the Expansion Cartridge, Trunk Cartridges (for DTI
or PRI) or BRI cards (as required)

install the optional equipment
install power bars, as required
mount the distribution panel
complete the wiring

install the fiber cables

install the emergency telephone(s)
install the Norstar telephones
power up the system

connect the cables between the distribution block and the
expansion modules

install the door

select the default template using System Startup
programming

program to customer requirements

record programming detailsinthe MICS4.0 Programming
Record

ensure that all telephone keys are properly labelled
ensure that all sets are working
check that the system is working properly

ensure that al relevant documentation is left with the
person in charge of the system

train the Administrator using “ Getting Started” in the
Modular ICS4.0 System Coordinator Guide
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& for information on upgrading your ICS without adding
digital T1, see Trunk and Station Modules on page 119.

To avoid electrical shock hazard to personnel or

equipment damage, observe the following
precautions when installing telephone equipment.

 Always disconnect telecommunication network
connectors before disconnecting the AC power plug.

» Never connect the central office connectors until you
have connected the power plug.

* Never install telephone wiring during a lightning
storm.

» Never install telephone jacks in wet locations unless
the jack is specifically designed for wet locations.

» Never touch non-insulated telephone wires or
terminals unless the telephone line has been
disconnected at the network interface.

 Use caution when modifying or installing telephone
lines.

Companion
If you are installing a system with Norstar Companion
components, refer to the Installation chapter of the
MICS-XC Norstar Companion Installer Guide.

Norstar Integrated Data Module 200
If you areinstalling the |CS system with the Norstar I ntegrated
Data Module 200, refer to Installing optional equipment on
page 191 and the Norstar Integrated Data Module 200
Installer Guide.

Testing the ISDN BRI network connection

Beforeyou install aNorstar system which uses BRI Cardsyou
should test your connection to the ISDN network.
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If you are installing a system which connects to the network
using BRI-ST Cards, the network connection must be
equipped with an NT1. See the ISDN chapter and the wiring
information in this chapter for more information about
installing an NT1.

To test the ISDN BRI connection:

1. Connect ISDN terminal equipment (TE) that conforms to
Bellcore standard to your central officel SDN jack or NT1.
U interface TE can connect directly to the central office
jack; Sinterface TE connect to the central office through
anNTL1.

2. Program the TE with the appropriate switch type, service
profile identifier (SPID), and Network directory number
(DN) using the instructions that come with the TE.

3. Check for dial tone, then place acall and verify the quality
and clarity of the connection. If thereisaproblem, contact
your service provider.

4. Repeat steps one through three for each network
connection.
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Installing the cartridges

The following table shows you which cartridges can be
installed in which ICS and TM dlots.

Cartridge type Part number ICS Slot TM Slot
Modular ICS NVRAM cartridge A0733975 Feature
NTBB0O8GA-93 Cartridge
Slot
Modular ICS ROM software NVRAM
cartridges: Cartridge
USA-MICS-XC 4.0 A0734006 Slot
NT7B64AV
CDA-MICS-XC 4.0
A0734004
NT7B64AT
NA-MICS 4.0 A0734007
NT7B64AU
Services Cartridge A0404139 1
NTBB24GA-93
Fiber Expansion Cartridge (2-port) A0404244 2
NTBB02GA-93
Fiber Expansion Cartridge (6-port) A0404245 lor2
NTBB0O6GA-93 (see note
below)
Combination Fiber 6-port Services A0632426 lor2
Cartridge NTBB25GA-93 (see note
below)
Digital Trunk Interface (DTI) card A0404135 3or4
configured for Tl card or PRI NT7B74GA-93
Loop Start Disconnect Supervision A0405799 3or4 1,20r3
(LS/DS) Trunk Cartridge NT7B75GA-93
Caller Identification (CI) Trunk A0393277 3or4 1,20r3
Cartridge NT5B41GA-93
E&M Trunk Cartridge A0359618 1,20r3
NT5B38GA-93
DID Trunk Cartridge A0359617 1,20r3
NT5B37GA-93
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Cartridge type Part number ICS Slot TM Slot

Copper Expansion (2-port) A0405796 1

NTBO3GA-93 or
NT5B26GA-93

Copper Expansion (6-port) A0405797 1

NTBB0O7GA-930r
NT5B27GA-93

BRI-ST card A0649029 3or4 1,20r3

NT7B76GY-93

BRI-U2 card A0655688 3or4d 1,20r3

NT7B86GB-93

BRI-U4 card A0655690 3or4d 1,2o0r3

NT7B87GB-93

Note: Use Slot 1 only when installing cartridges for 12-port, fully
expanded systems. In this case, both slots 1 and 2 are installed with 6-port
Expansion or a Combination Fiber 6-port Services Cartridge. If you use
both slot 1 and 2, the software must be X C.

LS/DS Analog Trunk Cartridges and Caller Identification
(CI) Trunk Cartridges both support loop start external
lines.

The Digital trunk Interface (DTI) supports both digital T1
and PRI lines. The DTI card can be configured to support
ISDN PRI

The Loop Start Trunk Cartridge supports loop start
external lines.

The CI Trunk Cartridge supports Call Display features on
loop start external lines.

The E&M Trunk Cartridge supports E&M lines and
provides direct inward system access (DISA).

The DID Trunk Cartridge supports direct inward dialing
lines.
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» TheBRI-ST card supports ISDN BRI Sor T reference
point loops.

* TheBRI-U2 and BRI-U4 cards support 2 or 4 ISDN BRI
U reference point loops, respectively.
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Mounting the modules

%
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‘ 19 mm (3/4 in) ‘\\ 1
wood screws ~ -
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38 mm (1 1/2in)
wood screws

& Screw the ICS mounting bracket and ICS to a 19 mm
wood backboard secured to a wall and capable of
supporting a 20 kg mass. Do not screw bracket directly
to drywall. Use the two inner screw holes on the bracket.

Attach bracket to secure surface.
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See T1 or ISDN-PRI configurations on page 364 for
configurations of Trunk Cartridges on the ICS dots.

RepL R OP
ree |1 @ ]

v

ICS ™

Avoid risk of electrical shock.

Voltages of up to 130 V may be present on the
1.544 Mbps circuit and on portions of the DTI circuitry.

TipS - For a2-port (midi) system, a 2-port fiber Expansion
Cartridgeisinstalled only in ICSdlot 2.

For a 6-port (maxi) system, a 6-port fiber Expansion Cartridge
or a Combination Fiber 6-port Services Cartridge isinstalled
onlyinICSdot 2.

When a 6-port fiber Expansion Cartridgeisinstalledin ICSslot
2, either an additional 6-port fiber Expansion Cartridge
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(for afully analog trunk system) or a Combination Fiber 6-port
Services Cartridge can beinstalled in ICSslot 1 for a 12-port
(mega) systemwith digital or BRI lines.

Two Combination Fiber 6-port Services Cartridge are
supported on a mega configuration using both ICSslots 1 and
2. When expanding beyond 6 ports, it is recommended two
Combination Fiber 6-port Services Cartridgebeusedif two DTI
cardsareinstalled.

For a 12-port (mega) system, any combination of the 6-port
fiber Expansion and the Combination Fiber 6-port Services
Cartridge is supported using both ICSslots 1 and 2.

A copper Expansion Cartridge is a full-width cartridge and
coversboth ICSdlots 1 and 2.

One 6-port copper Expansion Cartridgeis supported for a maxi
configuration and can only be installed in slot 1.

One 2-port copper Expansion Cartridgeis supported for a midi
configuration and can only beinstalled in slot 1.

Depending on your system configuration, BRI-ST, BRI-U2, and
BRI-U4 cards can only reside in certain trunk modules. In a
midi system, the cards must be in trunk modules 3 or 4, for a
maxi or mega system, the cards must beintrunk modules7 or 8.
The cards can reside in the ICSregardless of system size.

Alarm Telephone will indicate a warm or cold reset.

& An alarm and a prompt indicating warm or cold reset will
occur on the alarm telephone if an expansion cartridge
is installed in the wrong ICS slot or when the system
size has been decreased.
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Installing the ROM Software Cartridge

MICS NVRAM cartridge

MICS ROM
software cartridge
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Insert MICS ROM software cartridge one way.

To ensure the MICS ROM software cartridge is properly

installed, insert it as shown in the illustration.

MICS ROM software cartridge

Side view End view
1]
)
~ [
Insert this end into the ICS
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Inserting a cartridge

< @i\%@%ﬁ %é%%\

~

7,

“

D

>

Close clips simultaneously.

It is important to center and close the two clips on the
cartridge simultaneously. The cartridge may become
misaligned in its slot or with its connector. If improperly
inserted, the connector will be damaged.
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PCB is electrostatic-sensitive.

Do not touch the printed circuit board on a cartridge.
This is an electrostatic-sensitive device.

1. Install trunk cartridgesin the ICS beginning with Slot 4
then Slot 3.

2. Install trunk cartridges in the trunk modules beginning
with Slot 1 then Slot 2 and then Slot 3.

For easier wiring, install similar type Trunk Cartridges
together in the same Trunk Module.

If you install an E&M or aDID or BRI Trunk Cartridge in the
left-most slot (slot 1) of a TM, emergency telephones cannot
be supported for that Trunk Module.

Terminating resistors on BRI-ST Cards
The standard ISDN user-network interface wiring requires
terminating resistors at each end of the loop for point-to-point
operation. Thisensures correct timing of the signaling circuits.

L oop termination can be provided at either the point wherethe
ISDN terminal is attached, or by the device attached to the

loop (with built-in termination). Because the Modular ICSis
usually at oneend of theloop, the BRI-ST card is shipped with
termination built-in for each ISDN loop. It isready to be used
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wherethe ICSislocated at one end of the loop, asin the
following illustration:

Ics

P—

——

Built-in termination installed

TE connections without termination

pooog F

TE with
termination

P0881590 Issue 02

Modular ICS 4.0 Installer Guide



142 / Inserting a cartridge

Shorting straps on a BRI-ST card

termination
- installed

termination
— rlemoved
no shorting
strap

Make sure the shorting straps are installed on both the receive
and transmit jumpers for the loop (seeillustration). The
jumpers are numbered top to bottom, but the loops associated
with each pair of jumpers does not follow the same top-to-
bottom sequence (see table).

Loop RX and TX shorting straps

1 J3 and J4
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Loop RX and TX shorting straps
2 J7 and J8
3 J1 and J2
4 J5 and J6

Connecting expansion modules
If your system includes fiber Trunk Modules, fiber Station
Modules, DataModules or Analog Station Modules, you need
to connect the modules to the Expansion Cartridge by means
of fiber cables.

Order of connection
In order to keep the default port and set numbering, connect
Trunk Modules to the Expansion Cartridge beginning at the
top and working down; connect Station Modules to the
Expansion Cartridge beginning at the bottom and working up.

Norstar Integrated Data Module 200

If you areinstalling the | CS system with the Norstar Integrated
Data Module 200, refer to Installing optional equipment on
page 191 and the Norstar Integrated Data Module 200
Installer Guide.

Companion

If you are expanding your system to include Companion
components, see the upgrade instructions included in the
MICS-XC Norstar-Companion Installer Guide.
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Analog Station Module
If you are installing the ICS system with an ASM, refer to the
Analog Sation Module Installation Guide.

Ti PS - Onamidi system, ports3 and 4 can be used for Trunk
Modules or Sation Modules. In this case, connect Trunk
Modules beginning at thetop (port 4); connect Station Modules
beginning at the bottom (port 3).

On amaxi system, ports 3 through 8 can be used for Trunk
Modules or Station Modules. In this case, Trunk Modules
should be connected beginning at the top (port 8) and working
down; Station Modules should be connected beginning at the
bottom (port 3) and working up.

On a fully expanded 12-port (mega) system, connect Trunk
Modules beginning at the top (port 8) and working down;
Sation Modules would be connected beginning at the bottom
(port 3) and working up. Trunk Modules cannot be connected to
the Expansion Cartridgein slot 1.

When no more Sation Modules can be added to the Expansion
Cartridgein dlot 2, connect additional Sation Modules to the
Expansion Cartridgein slot 1, beginning at the bottom (port 9)
and working up.
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Two-port Expansion Cartridge

ICS (modules 1 and 2) ™4 SM3

P

Six-port Expansion Cartridge

ICS (modules 1 and 2) T™M8 SM3 SM4 SM5 SM6 SM7

1
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Twelve-port Expansion Cartridge (MICS-XC 4.0 system shown)

SM6 SM5

SM4 SM3

o
=1
T 0 0o oo
ICS (modules 1 and 2) TM8 T™7
LT
)
Base Stations 4{ >
O |
[
2} 2}
9] H o | o o
O 11
| )
T T T T T
(] [ (1 9 n To Ac

outlet
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Installing fiber cables

N

Installing fiber cables.

Fiber cables are durable, but can be damaged. To avoid
damage that can affect the signals transmitted, observe
the following guidelines:

* Coil excess fiber cable on the spool provided for the
installation.

* Secure the fiber cable spool in the ICS cable trough.

« Ensure that bends in the cable are no tighter than
100 mm. (4 in.) in diameter.

» When using cable ties, bundle fiber cables loosely.
* Avoid excessive pulling, compression or impact.

« Do not grasp the fiber cable, or the clasp where the
cable joins the plug, when connecting or
disconnecting a fiber cable plug into a port.

* Do not leave fiber cables in an environment with
excessively high temperatures (for example, on top of
radiators).
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Fiber cable management system

Fiber Cable
Guide

} 3

38 mm (1 1/2in)
wood screws
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Using the fiber cable management system
To facilitate the installation of an NA-MICS 4.0 or
MICS-XC 4.0 configuration, the Fiber Cable Management
System ensures that power cords are located outside of the
cabletray and that a2.6 cm (1 in.) space exists between the
|CS module and other modules.

The following hardware components are used in the Fiber
Cable Management System:

* Fiber Comb (one per system): The Fiber Comb, is
installed, using an adhesive back, on the ICS, below the
fiber expansion cartridges. The Fiber Comb keepsthefiber
cablein place and prevents the cables from being pinched
between doors. Use the comb to keep fiber cables
organized as they are routed to each Station Module, as
shown in the 12-port example below.

* Fiber Cable Guide (three per system): to beinstalled in
the entrance and exit of the cable trough. The Fiber Cable
Guide allows routing fibers to maintain a minimum bend
radius when going through the cable trough.
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» Spacer (three per system): to be installed between
mounting brackets of the |CS and an adjacent module. The
Spacer providesa 2.6 cm (1 in.) space between modules
and the ICS.

3

» Fiber Spool Holder (six per system): Replacesthetrough
shelf in modules requiring additional fiber spools. The
spool holder should beinstalled intheright side of aTrunk
Module.
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* ICS Door Label: Located on theinside of the ICS door, it
provides space to identify fiber port allocation on the ICS.
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Using the fiber spool

Fiber
Amphenol —» / Spool
Cable —
alternate
routing

Cable —
alternate
routing
] Amphenol
g Cable
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Making fiber connections
(MICS-XC 4.0 system is shown)

6-port
Expansion
Cartridge

Fiber Cable

Fiber
Cable —
alternate

routing
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Routing fiber cables

6-port Expansion Cartridge

]
il
]
[

=
—
—n
=

|
!
|
|

Upward routed fiber cable A

L Fiber
— H cable
» guide
Llolo) 1 i | —
o
|— f Downward routed fiber cable v
il /
loose cables
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Connecting the wiring

Connecting the wiring to the distribution panel
1. Routethe cablesthrough the holein the ICS cable through
to the distribution panel.

2. Bundle the cables with cable ties and secure them to the
wall to support their weight.

3. Connect the telephone and auxiliary equipment wiresto
the appropriate pins on the distribution block (refer to the
wiring charts).

4. Cross-connect the ICStelephone and auxiliary equipment
wiring.

5. Connect the Station Modul e telephone wiring to the
corresponding station pins.

6. Connect the Norstar Integrated Data Module 200 to the
distribution block. Use Category 5 wire and accessoriesfor
the Integrated Data M odule 200.

7. Using asingle pair of wiresfor each telephone, connect
each of the telephones according to the wiring charts.

8. Cross-connect the external lines (loop start, E&M, DID,
BRI) to the distribution block (refer to the wiring charts).

9. TheDTI isequipped with an internal channel service unit
(CSU). You can connect the DTI directly to the
termination point provided by your T1 or PRI service
provider. If you disable theinternal CSU, you can connect
the DTI to an external CSU or multiplexer.

The DTI does not provide the DC connection required for
through-fed repeaters. If through-fed repeaters are used on
the T1 or PRI span, disable the internal CSU and connect
the DTI to an external CSU.
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Connecting an ICS with loop start lines

[ ]

E 1 ICS extns

RN\
LY

2 ICS extns and aux

3ICS lines

/2\

O @

Y s Y o Y
M

25-pair
0.5 mm (24 AWG)
cables with female
50-pin connector

to distribution
panel

f——t

Do not attach central office connections to the ICS
or Modules until power is connected to the units.
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Connecting the wiring for an ICS with T1 or PRI lines
(MICS-XC 4.0 system is shown)

[ A
I
I
I

S
H
|
© 1l
° °
° °
:1:
g | @
) T1or PRIlines from
< J Central Office
O
] ()
'—— o
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Connecting a Module

A

Close velcro
cable retainer

25-pair

r 0.5 mm (24 AWG)
cables with female
50-pin connector

Wiring charts
Port numbering on the wiring charts
The port number listed on the wiring chartsis useful in
tracking down faults during a Maintenance session where
error codes appear on a Norstar telephone display (see Alarm
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codes on page 389). The port numbers (for example: “XX12")
on the Trunk Cartridge and Station Module wiring charts have
two components:

o “XX” corresponds to the number that appears on the face
of the Expansion Cartridge port that the Trunk Module or
Station Module is connected to.

» digits (for example “01” or “12”) identify an individual
port number associated with that module.

For example:

The code “812" appearing as part of an error message for a
Trunk Module indicates that the problem is with Expansion
Cartridge port #8 and internal port “12”. The corresponding
Trunk Module pins on the distribution block are pin 47
(violet-orange) and pin 22 (orange-violet).

Integrated Communications System (ICS)
In the charts on the following pages, notice that the ICS has
two internal modules, ICS #1 and ICS #2. ICS #1 handles
telephones and auxiliary equipment. ICS #2 handles lines.

B1 and B2 directory numbers
The terms B1 and B2 correspond to channels on Norstar for
transmitting voice and data. Each DN port number hasaB1
DN and aB2 DN. Devicessuch asthe Norstar M 7100, M 7208,
M7310, and M 7324 telephones use only the B1 DN. Other
devices may need both B1 and B2 channels, therefore
requiring B1 and B2 DNs.

CTA 500dm
If you are attaching a Computer Telephony Adapter (CTA)
500dmto the ICS, use one of the last ten on-core DN ports
(123-132). Y ou can connect a maximum of 10 CTAsto the
system. See the instructions that come with the adapter for
more information.

P0881590 Issue 02 Modular ICS 4.0 Installer Guide

.Ccom


Brandon Hunt



160 / Connecting the wiring

telemanuals.com

Norstar Integrated Data Module 200
If you are attaching an Norstar Integrated Data M odule 200 to
the ICS, seethe Norstar Integrated Data Module 200 Installer

Guide for wiring charts and instructions.

Non-expanded system (ICS alone) numbering

Module Lines Line ports B1 DN B2 DN DN ports
ICS (#2) 001-048 | 201248 | —— — —
ICS (#1) — — 21-52 53-84 101-132
Two-port Expansion Cartridge and ICS numbering

Module Lines Line ports B1 DN B2 DN DN ports
Mod 04 049-072 | 401-412 269-284 | 333348 | 401-416
Mod 03 073-096 | 301-312 253268 | 317-332 | 301-316
ICS (#2) 001-048 | 201-248 | —— —— ——
ICS (#1) —— —— 221252 | 285316 | 101-132
Six-port Expansion Cariridge and ICS numbering

Module Lines Line B1 DN B2 DN DN

ports ports

Mod 08 049-072 | 801-812 333-348 | 461476 | 801-816
Mod 07 073-096 | 701-712 317-332 | 445-460 | 701-716
Mod 06 097-108 | 601-612 301-316 | 429-444 | 601-616
Mod 05 109120 | 501-512 285300 | 413-428 | 501-516
Mod 04 121132 | 401-412 269-284 | 397-412 | 401-416
Mod 03 133-144 | 301312 253-268 | 381-396 | 301-316
ICS (#2) 001-048 | 201248 | —— —— ——
ICS (#1) —— —— 221-252 | 349380 | 101-132
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Twelve-port expanded system and ICS numbering

Module Lines Line ports B1 DN B2 DN DN ports
Mod 14 —_— —_— —_— —_— —_—
Mod 13 —_ —_— —_— —_— —_—
Mod 12 _— _— 397-412 589-604 1201-1216
Mod 11 —_— —_— 381-396 573-588 1101-1116
Mod 10 —_— —_— 365-380 557-572 1001-1016
Mod 09 —_— —_— 349-364 541-556 901-916
Mod 08 049-072 801-812 333-348 525-540 801-816
Mod 07 073-096 701-712 317-332 509-524 701-716
Mod 06 097-108 601-612 301-316 493-508 601-616
Mod 05 109-120 501-512 285-300 447-492 501-516
Mod 04 121-132 401-412 269-284 461-476 401-416
Mod 03 133-144 301-312 253-268 455-460 301-316
ICS (#2) 001-048 201-248 —— —— ——
ICS (#1) _— _— 221-252 413-444 101-132

Ti PS - A12-port expanded systemis available on an MICS-
XC 4.0 system.

Depending on your system configuration, BRI-ST, BRI-U2, and
BRI-U4 cards can only reside in certain trunk modules. In a
Midi system, the cards must bein trunk modules 03 or 04, for a
Maxi or Mega system, the cards must be in trunk modules 07 or
08. The cards can reside in the ICSregardless of system size.

Expansion module #13 and #14 are reserved for Companion
Wireless capability. Refer to your MICS-XC Norstar-
Companion Installer Guide for information on using expansion
module #13 and #14.
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Port 3 isthe bottom fiber cable port on both the two-port and
the six-port Expansion Cartridgein slot 2. Port 9 is the bottom
fiber cable port located on the left most expansion cardin slot 1.

B1 and B2 directory numbers reflect the default numbering
scheme.

If you expand your system after initial installation and
programming, there may appear to be gapsin your B1 DN
numbering.

Thisisbecause the system has already assigned DN numbersto
B2 channels. You can correct these gaps by performing Sartup
programming and resetting the system memory, or by changing
theindividual DNs. Seein Change DNs under System
prgrming.

Startup programming erases the system
memory.
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ICS telephone wiring chart

Pin Wire color Port  Service Telephones Default DN
(ICs)

26 White-Blue 101 T 1

1 Blue-White 101 R 1 21/221/2221
27 White-Orange 102 T 2

2 Orange-White 102 R 2 22/222/2222
28 White-Green 103 T 3

3 Green-White 103 R 3 23/223/2223
29 White-Brown 104 T 4

4 Brown-White 104 R 4 24/224/2224
30 White-Slate 105 T 5

5 Slate-White 105 R 5 25/225/2225
31 Red-Blue 106 T 6

6 Blue-Red 106 R 6 26/226/2226
32 Red-Orange 107 T 7

7 Orange-Red 107 R 7 27122712227
33 Red-Green 108 T 8

8 Green-Red 108 R 8 28/228/2228
34 Red-Brown 109 T 9

9 Brown-Red 109 R 9 29/229/2229
35 Red-Slate 110 T 10

10 Slate-Red 110 R 10 30/230/2230
36 Black-Blue 111 T 11

11 Blue-Black 111 R 11 31/231/2231
37 Black-Orange 112 T 12

12 Orange-Black 112 R 12 32/232/2232
38 Black-Green 113 T 13

13 Green-Black 113 R 13 33/233/2233
39 Black-Brown 114 T 14

14 Brown-Black 114 R 14 34/234/2234
40 Black-Slate 115 T 15

15 Slate-Black 115 R 15 35/235/2235
41 Yellow-Blue 116 T 16

16 Blue-Yellow 116 R 16 36/236/2236
42 Yellow-Orange 117 T 17

17 Orange-Yellow 117 R 17 37/237/2237
43 Yellow-Green 118 T 18

18 Green-Yellow 118 R 18 38/238/2238
44 Yellow-Brown 119 T 19

19 Brown-Yellow 119 R 19 39/239/2239
45 Yellow-Slate 120 T 20

20 Slate-Yellow 120 R 20 40/240/2240
46 Violet-Blue 121 T 21

21 Blue-Violet 121 R 21 41/241/2241

P0881590 Issue 02 Modular ICS 4.0 Installer Guide


Brandon Hunt



telemanuals.com

164 / Connecting the wiring
Pin Wire color Port  Service Telephones Default DN
(ICs)

47 Violet-Orange 122 T 22

22 Orange-Violet 122 R 22 42/242/2242
48 Violet-Green 123 T 23

23 Green-Violet 123 R 23 43/243/2243
49 Violet-Brown 124 T 24

24 Brown-Violet 124 R 24 44/244/2244
50 Violet-Slate ---- ---- no connection ----

25 Slate-Violet ---- ---- no connection ----

T and R represent station connections and should not be confused with Tip and Ring on external lines. Station connec-
tions are non-polarized.

ICS telephone and auxiliary equipment wiring chart

Pin Wire color Port  Service Telephones Default DN
(ICSs)
26 White-Blue 125 T 25
1 Blue-White 125 R 25 45/245/2245
27 White-Orange 126 T 26
2 Orange-White 126 R 26 46/246/2246
28 White-Green 127 T 27
3 Green-White 127 R 27 47/247/2247
29 White-Brown 128 T 28
4 Brown-White 128 R 28 48/248/2248
30 White-Slate 129 T 29
5 Slate-White 129 R 29 49/249/2249
31 Red-Blue 130 T 30
6 Blue-Red 130 R 30 50/250/2250
32 Red-Orange 131 T 31
7 Orange-Red 131 R 31 51/251/2251
33 Red-Green 132 T 32
8 Green-Red 132 R 32 52/252/2252
34 Red-Brown ---- ---- no connection
9 Brown-Red - - no connection
35 Red-Slate ---- - no connection
10 Slate-Red - - no connection
36 Black-Blue —— —— no connection
11 Blue-Black ---- ---- no connection
37 Black-Orange - - no connection
12 Orange-Black een nen no connection
38 Black-Green ---- - no connection
13 Green-Black - - no connection
39 Black-Brown —— —— no connection
14 Brown-Black ---- ---- no connection
40 Black-Slate - T Page
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Pin Wire color Port  Service Telephones Default DN
(ICs)
15 Slate-Black - R Page
41 Yellow-Blue - Make External page
16 Blue-Yellow - Common External page
42 Yellow-Orange - T Music
17 Orange-Yellow - R Music
43 Yellow-Green ---- ---- reserved
18 Green-Yellow ---- ---- reserved
44 Yellow-Brown - Make Auxiliary ringer - 1
19 Brown-Yellow - Common Auxiliary ringer - 1
45 Yellow-Slate - - reserved
20 Slate-Yellow —— —— reserved
46 Violet-Blue ---- ---- no connection
21 Blue-Violet ---- ---- no connection
47 Violet-Orange - e reserved
22 Orange-Violet - - reserved
48 Violet-Green - - reserved
23 Green-Violet —— . reserved
49 Violet-Brown ---- ---- reserved
24 Brown-Violet ---- ---- reserved
50 Violet-Slate -nen -nen reserved
25 Slate-Violet - - reserved

T and R represent station connections and should not be confused with Tip and Ring on external lines. Station connec-
tions are non-polarized.

ICS external loop start lines wiring

Pin Wire color Port Service Line
26 White-Blue 201 T 1
1 Blue-White 201 R 1
27 White-Orange 202 T 2
2 Orange-White 202 R 2
28 White-Green - - —
3 Green-White J— — —
29 White-Brown - - o
4 Brown-White J— o —
30 White-Slate 203 T 3
5 Slate-White 203 R 3
31 Red-Blue 204 T 4
6 Blue-Red 204 R 4
32 Red-Orange - - -
7 Orange-Red —- — —
33 Red-Green - - —
8 Green-Red J— — —
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Pin Wire color Port Service Line
34 Red-Brown 225 T 25
9 Brown-Red 225 R 25
35 Red-Slate 226 T 26
10 Slate-Red 226 R 26
36 Black-Blue —— N —
11 Blue-Black —— i -
37 Black-Orange — -
12 Orange-Black - - —
38 Black-Green 227 T 27
13 Green-Black 227 R 27
39 Black-Brown 228 T 28
14 Brown-Black 228 R 28
40 Black-Slate . N -
15 Slate-Black - - -
41 Yellow-Blue - - p—
16 Blue-Yellow - B o
42 Yellow-Orange - -
17 Orange-Yellow — - -
43 Yellow-Green . T ET1
18 Green-Yellow —-en R ET1
44 Yellow-Brown o T ET2
19 Brown-Yellow - R ET2
45 Yellow-Slate —— N —
20 Slate-Yellow —— i -
46 Violet-Blue . N -
21 Blue-Violet — - -
47 Violet-Orange - B p—
22 Orange-Violet - - o
48 Violet-Green - N —
23 Green-Violet — i -
49 Violet-Brown . N -
24 Brown-Violet — - -
50 Violet-Slate - - p—
25 Slate-Violet - B o

For an explanation of port numbering, see Port numbering on the wiring charts on page 158.

BRI Wiring charts

A BRI Card in Slot 4 uses loops 201 through 204. A BRI card
in Slot 3 uses loops 225 through 228. Because aBRI-U2 Card
has only two loops, it only uses the first two loop numbers
(201-202 and 225-226) when it occupies an ICS dlot.
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The loops appearing on a BRI card may be automatically
assigned lines, or assigned one or more ISDN DNsin
Hardware programming. If the loop isconfigured as T or NT,
lines are automatically assigned. If theloop is configured as S
or LT, you can assign one or more ISDN DNsto the loop.

The emergency telephone connections (ET2 and ET1) cannot
be used if aBRI cardisinstalled in Slot 3 or Slot 4,
respectively.

Detailed information about configuring BRI cardsisincluded
in the ISDN chapter and in the Hardware section of the
Programming chapter.

ICS ST Interface Cards wiring

Pin Wire color Port Service Lines Terminal
(loop) (T-loop) equipment
(S loop)
26 White-Blue 201 +Tx 001-002 Assigned DN
1 Blue-White 201 -Tx 001-002 Assigned DN
27 White-Orange 201 +Rx 001-002 Assigned DN
2 Orange-White 201 -Rx 001-002 Assigned DN
28 White-Green 202 +Tx 003-004 Assigned DN
3 Green-White 202 -Tx 003-004 Assigned DN
29 White-Brown 202 +Rx 003-004 Assigned DN
4 Brown-White 202 -Rx 003-004 Assigned DN
30 White-Slate 203 +Tx 005-006 Assigned DN
5 Slate-White 203 -Tx 005-006 Assigned DN
31 Red-Blue 203 +Rx 005-006 Assigned DN
6 Blue-Red 203 -Rx 005-006 Assigned DN
32 Red-Orange 204 +Tx 007-008 Assigned DN
7 Orange-Red 204 -Tx 007-008 Assigned DN
33 Red-Green 204 +Rx 007-008 Assigned DN
8 Green-Red 204 -Rx 007-008 Assigned DN
34 Red-Brown 225 +Tx 025-026 Assigned DN
9 Brown-Red 225 -Tx 025-026 Assigned DN
35 Red-Slate 225 +Rx 025-026 Assigned DN
10 Slate-Red 225 -Rx 025-026 Assigned DN
36 Black-Blue 226 +Tx 027-028 Assigned DN
11 Blue-Black 226 -Tx 027-028 Assigned DN
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Pin Wire color Port Service Lines Terminal
(loop) (T-loop) equipment
(S loop)
37 Black-Orange 226 +Rx 027-028 Assigned DN
12 Orange-Black 226 -Rx 027-028 Assigned DN
38 Black-Green 227 +TX 029-030 Assigned DN
13 Green-Black 227 -Tx 029-030 Assigned DN
39 Black-Brown 227 +Rx 029-030 Assigned DN
14 Brown-Black 227 -Rx 029-030 Assigned DN
40 Black-Slate 228 +TX 031-032 Assigned DN
15 Slate-Black 228 -Tx 031-032 Assigned DN
41 Yellow-Blue 228 +Rx 031-032 Assigned DN
16 Blue-Yellow 228 -Rx 031-032 Assigned DN
42 Yellow-Orange -e- - ---- ---
17 Orange-Yellow s s - -
43 Yellow-Green - T ET1 -
18 Green-Yellow ---- R ET1 -
44 Yellow-Brown - T ET2 -
19 Brown-Yellow --- R ET2 -
45 Yellow-Slate - - - -
20 Slate-Yellow s s - -
46 Violet-Blue s s - -
21 Blue-Violet - - - -
47 Violet-Orange - - - -
22 Orange-Violet - - - -
48 Violet-Green - - - -
23 Green-Violet s s - -
49 Violet-Brown i — — -
24 Brown-Violet - - - -
50 Violet-Slate - - - -
25 Slate-Violet - - - -

BRI S or T wiring is polarity sensitive.
Tx and Rx are Transmit and Receive for Norstar.
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ICS U Interface Cards wiring

Pin Wire color Port Service  Lines (U-NT) Terminal
(loop) equipment
(U-LT)
26 White-Blue 201 T 001-002 Assigned DN
1 Blue-White 201 R 001-002 Assigned DN
27 White-Orange 202 T 003-004 Assigned DN
2 Orange-White 202 R 003-004 Assigned DN
28 White-Green —eee — — —
3 Green-White - e e e
29 White-Brown - - - -
4 Brown-White - - e e
30 White-Slate 203 T 005-006 Assigned DN
5 Slate-White 203 R 005-006 Assigned DN
31 Red-Blue 204 T 007-008 Assigned DN
6 Blue-Red 204 R 007-008 Assigned DN
32 Red-Orange - - e e
7 Orange-Red - - e e
33 Red-Green -nen -nen - -
8 Green-Red -nen -nen - -
34 Red-Brown 225 T 025-026 Assigned DN
9 Brown-Red 225 R 025-026 Assigned DN
35 Red-Slate 226 T 027-028 Assigned DN
10 Slate-Red 226 R 027-028 Assigned DN
36 Black-Blue - - - -
11 Blue-Black ——- f— — —
37 Black-Orange - - - -
12 Orange-Black - - e e
38 Black-Green 227 T 029-030 Assigned DN
13 Green-Black 227 R 029-030 Assigned DN
39 Black-Brown 228 T 031-032 Assigned DN
14 Brown-Black 228 R 031-032 Assigned DN
40 Black-Slate -nen -nen - -
15 Slate-Black -nen -nen - -
41 Yellow-Blue - - e -
16 Blue-Yellow - - e -
42 Yellow-Orange s - ---
17 Orange-Yellow ---- - ---
43 Yellow-Green - T ET1 -
18 Green-Yellow - R ET1 -
44 Yellow-Brown - T ET2 -
19 Brown-Yellow - R ET2 ---
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Pin Wire color Port Service Lines (U-NT) Terminal
(loop) equipment
(U-LT)
45 Yellow-Slate
20 Slate-Yellow
46 Violet-Blue
21 Blue-Violet

47
22

Violet-Orange

Orange-Violet

48
23

Violet-Green

Green-Violet

49
24

Violet-Brown

Brown-Violet

50
25

Violet-Slate
Slate-Violet

BRI U wiring is not polarity sensitive.

Wiring the BRI network interface

A network interface provides the connection between the
ISDN network and the Modular ICS.

If the card in the ICSis configured asa T-loop, the ICSis
wired to the network connection using an NT1. Seethe
“ISDN” chapter page 17 for more information about the NT1.

Wiring for T network connection

Pin (jack or NT1 connection ICS and optional TE
plug) (for jack) connection (plug)

1 not used optional power source 3 (+)

2 not used optional power source 3 (-)

3 +RX +TX

4 +TX +Rx

5 -Tx -Rx

6 -Rx -Tx

7 not used optional power sink 2 (-)

8 not used optional power sink 2 (+)
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The Modular ICS suppliesthe NT1 functionality to aU-NT
loop, alowing a direct connection to the network. The
connection may use a plug and jack, or may be directly wired.

Wiring for U-NT network interface

Pin (jack Norstar connection (for Network interface connection
or plug) plug to network interface (jack)
jack)
1 not used optional battery status indicator (+)
2 not used optional battery status indicator (-)
3 not used no connection
4 R R
5 T T
6 not used no connection
7 not used optional power supply (-)
8 not used optional power supply (+)

The BRI-U Card does not use or provide optional power.
Some installations may not use a plug and jack for connections between the ICS (NT) and the network.

The following illustration shows the pin arrangement for a
Bellcorestandard ISDN plug and jack. Other pin arrangements
are possible.

Jack and plug pin numbering

87654321

1 23 4 5 6 7 8
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DTl wiring

Connecting the DTl to the T1 or PRI service provider

Norstar ICS

T1or PRI
service provider

Pin Direction Signal

1 Rx Ring (Rx from PSTN)
2 Rx Tip (Rx from PSTN)

3 Rx cable shield (optional)
4 Tx Ring (Tx to PSTN)

5 Tx Tip (Tx to PSTN)

6 Tx cable shield (optional)
7,8 no connection

Connecting the DTI to an external CSU

Norstar ICS

._.|._.

T1 or PRI
service provider

G\CSU
1
) Norstar csu
3 DTI Pin Signal Pin
I - lﬂ 1 RxRing (Rx from CSU) 11
| o 2  RxTip(RxfromCSU) 3
|. /—\ 3 no connection
% 4 Tx Ring (Tx to CSU) 9
‘./ 5 Tx Tip (Tx to CSU) 1 15
2'7-' 6-8 no connection
to DTE
DA15 connector
T i}
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Station Module wiring chart

Pin Wire color Port Service Telephones SM

26 White-Blue X01 T 1

1 Blue-White X01 R 1

27 White-Orange X02 T 2

2 Orange-White X02 R 2

28 White-Green X03 T 3

3 Green-White X03 R 3

29 White-Brown X04 T 4

4 Brown-White X04 R 4

30 White-Slate X05 T 5

5 Slate-White X05 R 5

31 Red-Blue X06 T 6

6 Blue-Red X06 R 6

32 Red-Orange X07 T 7

7 Orange-Red X07 R 7

33 Red-Green X08 T 8

8 Green-Red X08 R 8

34 Red-Brown X09 T 9

9 Brown-Red X09 R 9

35 Red-Slate X10 T 10

10 Slate-Red X10 R 10

36 Black-Blue X11 T 11

11 Blue-Black X11 R 11

37 Black-Orange X12 T 12

12 Orange-Black X12 R 12

38 Black-Green X13 T 13

13 Green-Black X13 R 13

39 Black-Brown X14 T 14

14 Brown-Black X14 R 14

40 Black-Slate X15 T 15

15 Slate-Black X15 R 15

41 Yellow-Blue X16 T 16

16 Blue-Yellow X16 R 16

42 Yellow-Orange - - no connection
17 Orange-Yellow - --- no connection
43 Yellow-Green —— —— no connection
18 Green-Yellow ---- ---- no connection
44 Yellow-Brown - - no connection
19 Brown-Yellow - - no connection
45 Yellow-Slate - - no connection
20 Slate-Yellow - - no connection
46 Violet-Blue —— —— no connection
21 Blue-Violet ---- ---- no connection
47 Violet-Orange - e no connection
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Pin Wire color Port Service Telephones SM
22 Orange-Violet - - no connection
48 Violet-Green ---- ---- no connection
23 Green-Violet ---- ---- no connection
49 Violet-Brown - - no connection
24 Brown-Violet ---- - no connection
50 Violet-Slate - - no connection
25 Slate-Violet —— —— no connection

T and R represent station connections and should not be confused with Tip and Ring on external lines. Station connec-
tions are non-polarized.
For an explanation of port numbering, see Port numbering on the wiring charts on page 158.

Loop Start or Cl Trunk Cartridge wiring chart

TC Slot Pin Wire color Port Service Line

Slot 1 26 White-Blue X01 T 1
1 Blue-White X01 R 1
27 White-Orange X02 T 2
2 Orange-White X02 R 2
28 White-Green - No connection -
3 Green-White - No connection -
29 White-Brown - No connection -
4 Brown-White - No connection -
30 White-Slate X03 T 3
5 Slate-White X03 R 3
31 Red-Blue X04 T 4
6 Blue-Red X04 R 4
32 Red-Orange - No connection -
7 Orange-Red - No connection -
33 Red-Green ---- No connection ----
8 Green-Red -een No connection -

Slot 2 34 Red-Brown X05 T 5
9 Brown-Red X05 R 5
35 Red-Slate X06 T 6
10 Slate-Red X06 R 6
36 Black-Blue ---- No connection ----
11 Blue-Black - No connection -nen
37 Black-Orange - No connection -
12 Orange-Black - No connection -
38 Black-Green X07 T 7
13 Green-Black X07 R 7
39 Black-Brown X08 T 8
14 Brown-Black X08 R 8
40 Black-Slate No connection -
15 Slate-Black No connection -
41 Yellow-Blue - No connection -
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TC Slot Pin Wire color Port Service Line

Slot 3 42 Yellow-Orange X09 T 9
17 Orange-Yellow X09 R 9
43 Yellow-Green X10 T 10
18 Green-Yellow X10 R 10
44 Yellow-Brown No connection
19 Brown-Yellow No connection
45 Yellow-Slate No connection
20 Slate-Yellow No connection
46 Violet-Blue X11 T 11
21 Blue-Violet X11 R 11
47 Violet-Orange X12 T 12
22 Orange-Violet X12 R 12
48 Violet-Green No connection
23 Green-Violet No connection
49 Violet-Brown No connection
24 Brown-Violet No connection
50 Violet-Slate ET
25 Slate-Violet ET

For an explanation of port numbering, see Port numbering on the wiring charts on page 158.

E&M/DISA Trunk Cariridge wiring chart
Usethe Table, “Trunk Module with E& M/DISA Trunk
Cartridges,” on page 176 when a Trunk Module has only
E&M/DISA Trunk Cartridges.

If the Norstar system is being connected to another Norstar
system or private branch exchange by connecting two RI2ZHX/
CA2HA distribution blocks together, use the following table
to determine the required cross-connections.

Back-to-back cross-connections

1st distribution block T

R

T1

R1

SB

Next distribution block T1

R1

T

SB M

SG

TipS - Wheninstalling a mixture of E& M/DISA, DID, BRI,
or Loop Start Trunk Cartridges, it isimportant to cross-connect
the wiring for each type of TC to a separate distribution block.
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To verify the operation of the Norstar E& M cardsand thetarget
lines, wirethe two E& M lines on the Norstar E& M back to back.

The cross-connections to each distribution block must always
begin at pins 26 and 1. To retain emergency telephone function,
install aLoop Sart Trunk Cartridge in theleft-most slot (ot 1)
of the TM.

Trunk Module with E&M/DISA Trunk Cartridges

TC Slot Pin Wire color Port Service Line
Slot 1 26 White-Blue X01 T 1
1 Blue-White X01 1
27 White-Orange X01 T1 1
2 Orange-White X01 R1 1
28 White-Green X01 E 1
3 Green-White X01 SG 1
29 White-Brown X01 M 1
4 Brown-White X01 SB 1
30 White-Slate X02 T 2
5 Slate-White X02 2
31 Red-Blue X02 T1 2
6 Blue-Red X02 R1 2
32 Red-Orange X02 E 2
7 Orange-Red X02 SG 2
33 Red-Green X02 M 2
8 Green-Red X02 SB 2
Slot 2 34 Red-Brown X05 5
9 Brown-Red X05 5
35 Red-Slate X05 T1 5
10 Slate-Red X05 R1 5
36 Black-Blue X05 E 5
11 Blue-Black X05 SG 5
37 Black-Orange X05 M 5
12 Orange-Black X05 SB 5
38 Black-Green X06 6
13 Green-Black X06 6
39 Black-Brown X06 T1 6
14 Brown-Black X06 R1 6
40 Black-Slate X06 E 6
15 Slate-Black X06 SG 6
41 Yellow-Blue X06 M 6
16 Blue-Yellow X06 SB 6
Slot 3 42 Yellow-Orange X09 T 9
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TC Slot Pin Wire color Port Service Line
17 Orange-Yellow X09 R 9
43 Yellow-Green X09 T1 9
18 Green-Yellow X09 R1 9
44 Yellow-Brown X09 E 9
19 Brown-Yellow X09 SG 9
45 Yellow-Slate X09 M 9
20 Slate-Yellow X09 SB 9
46 Violet-Blue X10 T 10
21 Blue-Violet X10 R 10
47 Violet-Orange X10 T1 10
22 Orange-Violet X10 R1 10
48 Violet-Green X10 E 10
23 Green-Violet X10 SG 10
49 Violet-Brown X10 M 10
24 Brown-Violet X10 SB 10
50 Violet-Slate reserved
25 Slate-Violet - reserved -

For an explanation of port numbering, see Port numbering on the wiring charts on page 158.

Trunk Module with DID Trunk Cartridges

TC Slot Pin Wire color Port Service Line

Slot 1 26 White-Blue X01 T 1
1 Blue-White X01 R 1
27 White-Orange X02 T 2
2 Orange-White X02 R 2
28 White-Green - No connection -
3 Green-White - No connection -
29 White-Brown —— CCINC1 .
4 Brown-White ---- CCl Com1 -
30 White-Slate X03 T 3
5 Slate-White X03 R 3
31 Red-Blue X04 T 4
6 Blue-Red X04 R 4
32 Red-Orange - No connection ---
7 Orange-Red - No connection e
33 Red-Green ---- No connection -
8 Green-Red - No connection e

Slot 2 34 Red-Brown X05 T 5
9 Brown-Red X05 R 5
35 Red-Slate X06 T 6
10 Slate-Red X06 R 6
36 Black-Blue ---- No connection -
11 Blue-Black - No connection e
37 Black-Orange - CCINC1 -
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TC Slot Pin Wire color Port Service Line
12 Orange-Black - CCl Coml -
38 Black-Green X07 T 7
13 Green-Black X07 R 7
39 Black-Brown X08 T 8
14 Brown-Black X08 R 8
40 Black-Slate - No connection -
15 Slate-Black —— No connection ——
41 Yellow-Blue ---- No connection ----
16 Blue-Yellow ---- No connection ----

Slot 3 42 Yellow-Orange X09 T 9
17 Orange-Yellow X09 R 9
43 Yellow-Green X10 T 10
18 Green-Yellow X10 R 10
44 Yellow-Brown ---- No connection ----
19 Brown-Yellow ---- No connection ----
45 Yellow-Slate - CCINC1 -
20 Slate-Yellow - CCl Coml -
46 Violet-Blue X11 T 11
21 Blue-Violet X11 R 11
47 Violet-Orange X12 T 12
22 Orange-Violet X12 R 12
48 Violet-Green - No connection e
23 Green-Violet - No connection ---
49 Violet-Brown - No connection -
24 Brown-Violet —— No connection ——
50 Violet-Slate ---- ET ----
25 Slate-Violet ---- ET ----

For an explanation of port numbering, see Port numbering on the wiring charts on page 158.
For CCI connections in Service column: NC1 stands for the normally closed relay and Com1 the common relay.
CCl signaling is not supported by all carriers. For carriers or installations that do not use CClI signaling, the CCl and ET

connections should be treated as “no connection”. CCl wiring is a non-standard wiring arrangement which has been
submitted to the DOC.

DID supervisory signaling
Thisequipment isdesigned to return supervisory signalsto the
public switched telephone network (PSTN) when the DID
cals are:

» answered by the called telephone
» answered by the attendant
* routed to a customer controlled recorded announcement

* routedto adia prompt
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Thisequipment isdesigned to return supervisory signalson all
DID callsforwarded through the system back to the PSTN
within 20 seconds of the call forwarding sequence being
initiated.

Emergency transfer conditions
Every DID Trunk Cartridge has a Control Circuit Interface
(CClI) which should be connected directly to the central office
for monitoring purposes.

If the Norstar system |oses power or the microcontroller onthe
DID Trunk Cartridge malfunctions, the CCl signalsthe central
office that it can no longer handle DID calls. The central
office, by prearrangement, can then forward the DID linesto
other numbers.

Connect the CCI com1 connection to a ground connection.
Connect the CCI NC1 connection to the central office
demarcation.

Ti PS - The CCl signaling to report power loss or
malfunction of the DID Trunk Cartridge is not supported by all
carriers. For carriers or installations which do not use CClI
signaling, the CCl and ET connections should betreated as“ no
connection” .

Wire each CCI independently to the central office. If the
connectionsarewired in parallel, any CCl trouble disables all
DID Trunk Cartridges. If the connectionsarewiredin series, all
DID Trunk Cartridges must fail before the central office
recognizes the trouble condition.
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Trunk Module with BRI-ST cartridge

TC Pin  Wire color  Port Service Lines Terminal
slot (loop) (Tor equipment
S loop) S loop)
Slot 1 26 White-Blue X01 +TXx 001-002 Assigned DN
1 Blue-White X01 -Tx 001-002 Assigned DN
27 White-Orange X01 +Rx 001-002 Assigned DN
2 Orange-White X01 -Rx 001-002 Assigned DN
28 White-Green X02 +Tx 003-004 Assigned DN
3 Green-White X02 -Tx 003-004 Assigned DN
29 White-Brown X02 +Rx 003-004 Assigned DN
4 Brown-White X02 -Rx 003-004 Assigned DN
30 White-Slate X03 +Tx 005-006 Assigned DN
5 Slate-White X03 -Tx 005-006 Assigned DN
31 Red-Blue X03 +Rx 005-006 Assigned DN
6 Blue-Red X03 -Rx 005-006 Assigned DN
32 Red-Orange X04 +Tx 007-008 Assigned DN
7 Orange-Red X04 -Tx 007-008 Assigned DN
33 Red-Green X04 +Rx 007-008 Assigned DN
8 Green-Red X04 -Rx 007-008 Assigned DN
Slot 2 34 Red-Brown X05 +Tx 009-010 Assigned DN
9 Brown-Red X05 -Tx 009-010 Assigned DN
35 Red-Slate X05 +Rx 009-010 Assigned DN
10 Slate-Red X05 -Rx 009-010 Assigned DN
36 Black-Blue X06 +Tx 011-012 Assigned DN
11 Blue-Black X06 -Tx 011-012 Assigned DN
37 Black-Orange X06 +Rx 011-012 Assigned DN
12 Orange-Black X06 -Rx 011-012 Assigned DN
38 Black-Green X07 +Tx 013-014 Assigned DN
13 Green-Black X07 -Tx 013-014 Assigned DN
39 Black-Brown X07 +Rx 013-014 Assigned DN
14 Brown-Black X07 -Rx 013-014 Assigned DN
40 Black-Slate X08 +Tx 015-016 Assigned DN
15 Slate-Black X08 -Tx 015-016 Assigned DN
41 Yellow-Blue X08 +Rx 015-016 Assigned DN
16 Blue-Yellow X08 -Rx 015-016 Assigned DN
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TC Pin Wirecolor Port Service Lines Terminal
slot (loop) (Tor equipment
S loop) S loop)

Slot 3 42 Yellow-Orange X09 +Tx 017-018 Assigned DN
17 Orange-Yellow X09 -Tx 017-018 Assigned DN
43 Yellow-Green X09 +Rx 017-018 Assigned DN
18 Green-Yellow X09 -Rx 017-018 Assigned DN
44 Yellow-Brown X10 +TX 019-020 Assigned DN
19 Brown-Yellow X10 -Tx 019-020 Assigned DN
45 Yellow-Slate X10 +Rx 019-020 Assigned DN
20 Slate-Yellow X10 -Rx 019-020 Assigned DN
46 Violet-Blue X11 +TX 021-022 Assigned DN
21 Blue-Violet X11 -Tx 021-022 Assigned DN
47 Violet-Orange X11 +Rx 021-022 Assigned DN
22 Orange-Violet X11 -Rx 021-022 Assigned DN
48 Violet-Green X12 +Tx 023-024 Assigned DN
23 Green-Violet X12 -Tx 023-024 Assigned DN
49 Violet-Brown X12 +Rx 023-024 Assigned DN
24 Brown-Violet X12 -Rx 023-024 Assigned DN
50 Violet-Slate ---- reserved ---- ----
25 Slate-Violet ---- reserved ---- ----

To determine the assigned lines for a BRI card, refer to “BRI card” on page 354.

For an explanation of port numbering, see Port numbering on the wiring charts on page 158.
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Trunk Module with BRI-U cartridge

TC Pin  Wire color  Port Service Lines Terminal
slot (loop) (U-NT) equipment
(U-LT)

Slot 1 26 White-Blue X01 T 001-002 Assigned DN
1 Blue-White X01 R 001-002 Assigned DN
27 White-Orange X02 T 003-004 Assigned DN
2 Orange-White X02 R 003-004 Assigned DN
28 White-Green - - - -
3 Green-White - - - -
29 White-Brown —ee - — —
4 Brown-White —ee - — —
30 White-Slate X03 T 005-006 Assigned DN
5 Slate-White X03 R 005-006 Assigned DN
31 Red-Blue X04 T 007-008 Assigned DN
6 Blue-Red X04 R 007-008 Assigned DN
32 Red-Orange - - e e
7 Orange-Red - - - -
33 Red-Green -nen -nen - -
8 Green-Red - - e e

Slot 2 34 Red-Brown X05 T 009-010 Assigned DN
9 Brown-Red X05 R 009-010 Assigned DN
35 Red-Slate X06 T 011-012 Assigned DN
10 Slate-Red X06 R 011-012 Assigned DN
36 Black-Blue - - e e
11 Blue-Black - - e e
37 Black-Orange - - - -
12 Orange-Black - - e e
38 Black-Green X07 T 013-014 Assigned DN
13 Green-Black Xo7 R 013-014 Assigned DN
39 Black-Brown X08 T 015-016 Assigned DN
14 Brown-Black X08 R 015-016 Assigned DN
40 Black-Slate - - - -
15 Slate-Black -nen -nen - -
41 Yellow-Blue —ee - — —
16 Blue-Yellow - - - -

Slot 3 42 Yellow-Orange X09 T 017-018 Assigned DN
17 Orange-Yellow X09 R 017-018 Assigned DN
43 Yellow-Green X10 T 019-020 Assigned DN
18 Green-Yellow X10 R 019-020 Assigned DN
44 Yellow-Brown - - e e
19 Brown-Yellow - - - -
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TC Pin Wirecolor Port Service Lines Terminal
slot (loop) (U-NT) equipment
(U-LT)
Slot 3 45 Yellow-Slate ---- ---- ---- -

20 Slate-Yellow ---- ---- ---- ----

46 Violet-Blue X11 T 021-022 Assigned DN

21 Blue-Violet X11 R 021-022 Assigned DN

47 Violet-Orange X12 T 023-024 Assigned DN

22 Orange-Violet X12 R 023-024 Assigned DN

48 Violet-Green ---- ---- ----

23 Green-Violet ---- ---- ----

49 Violet-Brown ---- ---- ---- -

24 Brown-Violet ---- ---- ---- -

50 Violet-Slate ---- reserved ---- -

25 Slate-Violet ---- reserved ---- -

BRI U wiring is not polarity sensitive.
A BRI-U2 Card only uses the first two loop numbers (X01-X02, X05-X06, or X09-X10) when it occupies a trunk module

slot.
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Norstar telephones

If you are installing Companion portable telephones, see the
information included in the MICS-XC Nor star-Companion
Installer Guide.

The emergency telephone
Y ou can connect an emergency telephone to an ICS or Trunk
Module with a Loop Start Trunk Cartridge to provide
emergency service when thereisno power totheCS. ThelCS
has emergency telephone connections for lines 002 and 026.
Each Trunk Module has one emergency tel ephone connection.

1.

Wire amodular jack or equivalent to each set of
emergency telephone pins on the 50-pin distribution block
for the ICS or Trunk Module external lines. (See the
Wiring charts on page 158 for the pin numbers.)

Connect asingle-line telephone (500/2500) to the modular
jack.

Prepare to test the emergency telephone by removing the
Trunk Cartridge from the slot (slot 3 or 4 on the ICS, and
slot 1 on the TM).

Connect the power, then connect the central officelinesto
the ICS.

Pick up the emergency telephone receiver and listen for
dial tone.

Disconnect the central office lines, then remove power
from the system.

Replace the Trunk Cartridge in the left dot.

Continue with procedures for powering up the system.
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Ti PS - The emergency telephone connections on the Trunk
Module will not work if thereis an E& M/DISA, a BRI-ST or
BRI-U card or a DID Trunk Cartridgein thefirst slot of the
Trunk Module. The emergency telephone connections on the
ICSwill not work if DTIs or PRIs are used.

Ti PS - Norstar telephones cannot be used as off-premise sets
(OPX). For OPX applications, usethe Norstar Analog Terminal
Adapter (ATA) and a single-line telephone. See the Norstar
ATA Installation Card for details.

Moving Norstar telephones
Y ou can move aNorstar tel ephoneto anew location within the
Norstar system without losing its programmed settings. When
Set relocation (automatic telephone relocation) is enabled in
system programming, the internal numbers, autodial settings,
and personal speed dial codes remain with the telephone when
it isunplugged. To move atelephone, ssmply unplug it and
plug it in again at another location. It may take up to 45
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seconds for the ICS to recognize the telephone. Automatic
telephone relocation is disabled by default.

Ti PS - All Norstar telephones being moved should be
relocated before new telephones are plugged into their place.
This allows the moved tel ephones to retain their programmed
settings. If a new telephoneis plugged into the Norstar system
before the old telephone is reconnected at a new location,
Norstar will give the old telephone’ s information to the new
telephone, and the old telephonewill no longer berecognized by
the system.

When changing a telephone's internal number (in
programming), wait one minute after Automatic Telephone
Relocation.

When you relocate a Norstar tel ephone, the telephone must
remain installed and connected in the new location for at least
3 minutes for the programming relocation to be complete.
Moving the telephone again before the 3 minute period may
result in losing the telephone’ s programming.
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Installing ISDN BRI terminal
equipment

For each Sor T or U-LT reference point, an 8-position
miniature unkeyed plug from the terminal equipment (TE) is
plugged into ajack connected to Norstar wiring. The pin
connections for the jack and plug are shown in the following
charts.

S or T wiring for terminal equipment

Pin Norstar connection | Equipment connection (plug)
(jack or (for jack)
plug)

1 not used optional power source 3 (+)
2 not used optional power source 3 (-)
3 +Rx +RX

4 +TX +TX

5 -TX -Tx

6 -Rx -Rx

7 not used optional power sink 2 (-)

8 not used optional power sink 2 (+)

S or T extension wiring configurations

Thelast connectiononany ISDN Sor T extension wiring must
have terminating resistors to ensure correct timing of the
signaling circuits. Failure to install terminating resistors will
degrade performance. Terminating resistors should not be
connected on a TE whichis not the last connection on theloop.

Terminating resistors are provided on terminal equipment. See
the instructions that come with your TE for information on
how to enable or disable the termination, as required.
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The maximum length of spur and ISDN connection cord (the
extension from the main line or bus) is 10 m (30 ft).

See the ISDN chapter for information about wiring
arrangementsfor ISDN terminal equipment (TE) onanSor T
loop.

Additional power
A Norstar S or T-loop does not provide power on Power
Source 1 (PS1), Power Source (PS2), or Power Source or Sink
3 (PS3). If you areinstalling ISDN terminal equipment at the
S-reference point, and the equipment requires additional
power on PS1, PS2, or PS3, then you can install a suitably
approved power supply unit. See ANSI T1.605 or the
documentation that comes with your TE for details.

The Modular ICS does not require power on PS3.

If aphantom circuit (awiring arrangement using side circuits)
is used to provide power to the TE (PS1), it may affect loop

performance. Y ou must account for any effects. For example,
you may need to reduce the number of TEs on a passive bus.

P0881590 Issue 02 Modular ICS 4.0 Installer Guide



190 / Installing ISDN BRI terminal equipment

U-LT wiring for terminal equipment

Pin (jack or | Norstar connection | Equipment connection (plug)
plug) (for jack)

1 not used optional battery status
indication (+)

2 not used optional battery status
indication (-)

3 not used no connection

4 R R

5 T T

6 not used no connection

7 not used optional power (-)

8 not used optional power (+)

No power supply is provided for the U-LT wiring. If
equipment attached to the U-L T loop requires optional power,
install an approved power supply unit. See ANS| T1.601-1992
Annex H or the documentation that comes with your TE for
more information.

Jack and plug pin numbering

87654321

1 2 3 4 5 6 7 8
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Installing optional equipment

Norstar Integrated Data Module 200
This procedure outlines how to assign T1 linesto WAN
interfaces (an interface isacollection of channelswhich share
acommon destination).

Configure the ICS

1.

Obtain the authorization code (Bandwidth Allocation
License) to activate the Line type option for T1 linesto
Fixed. Refer to Software keys on page 337 for information
on enabling Fixed lines. Only Fixed lines can be used by
the IDM 200.

GotoMaintenance and disable the modul es associated
with the T1 cards to be configured.

GotoHardware and set acard onthe ICSto be T1.
For more information on T1 configuration options, see
Hardware on page 340.

|dentify the lines to be allocated for WAN Fixed Access.

5. GotoTrunk/Line data underLines and set thelinesto

be used on the WAN interface to Fixed. For more
information, see Lines on page 245.

|dentify the number of WAN interfaces required and
identify the lines required for each interface.

To assign lines to the interfaces:

— AtHardware press and enter the module
number that corresponds to the IDM 200.

— Press CHANGE to select the setting. Set the moduleto
DataMod.
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— GotoFixed Access. AtShow Intrface:, enter the
number of the interface to which you wish to assign
lines.

Note: Interface Ol isreserved for the IDMsLAN
interface. Thefirst available WAN interfaceis
02.

— AtShow line:, assign theline numbers corresponding
to the T1 Fixed lines for that interface.

— AtLinexxx:Assigned, press . Thedisplay
showsLinexxx: Channel yy.

— Record each Channel number associated with the
interface in the Norstar-PLUS MICS Programming
Record.

— Repeat these steps for each interface.

Note: For information on channel mapping and
restrictions, refer to the Norstar Integrated
Data Module 200 Installer Guide.

8. GotoTerminals& Sets and assign Appr Only
appearances for the Fixed lines to a Norstar set (optional
step for monitoring purposes only).

9. GointoMaintenance, provision the selected lines (if not
aready provisioned) and re-enable the modules. For more
information, see Maintenance on page 369.

10. If you have assigned appearances of Fixed linesto a
Norstar set for monitoring purposes, the lamps will have a
solid appearance for a few seconds after exiting
programming if