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Product Description

Release 5.3.7 isamagjor host release for the 5.x platform. The functional enhancements
involve the host firmware and the addition of significant new WAN, User and Server cardsto
the Integrated Access System. These new features are described below.

New Featuresin this Release

Added support for new OHSU card (823760)
Added support for new iFXO card (815060)
Added circuit naming feature

Added CPU XCON with Ethernet port (880361)

New Features

New features added to the 5.1 major release are:

T1HDSL WAN card based on PairGain HDSL module (802060 w/ 82100)
10Base2 | P Router Card (883060)
10BaseT IP Router Card (883160)

New features added to the 5.1.4 maintenance release are;

Supports new FXO card, 813970, adding two new states machines, FXO_GS2 and
FXO_GS2-A, that improve the Ground Start function, while automatically maintaining
813960 functionality;

Improves distinctive ring patterns;

Corrects GS handshaking and GS OHD operation;
Simplifies screen selection of OHD Timeout for FXO;
Improves operation of Trunk Conditioning;

Improves Loop Start and Ground Start ring detect circuits.

New features added to the 5.1.6 maintenance release are;

Host features:

Answer Supervision has been added to FXS and FXO Loop start and Ground start
signaling types. The selection of Answer Supervision will dways use Forward
Disconnect.

The new FXS/FXO types are as follows:



e Lp-fa Loop start with Answer Supervision and Forward Disconnect.
* Gsfa Ground start with Answer Supervision and Forward Disconnect.

* Inaddition to Answer Supervision, Forward Disconnect is now also available without
Answer Supervision for Ground Start. The new typeis asfollows:

e Gs-fd- Ground start with Forward Disconnect.

»  SNMP traps are now being sent using UDP source port 1700 (instead of port 0).
New Voice Features:
»  FXS/IFXO Answer Supervision and Forward Disconnect support functions.
The new features added to release 5.1.7 are:
e Support for Ethernet has been added to the host CPU SW.
The new features added to release 5.3 are:

e T1HDSL WAN card based on PairGain HDSL module (802060)
e Premisys Automatic Rerouting System (PARS)

e 10Base2 IP Router Card (883060)

e 10BaseT IP Router Card (883160)

e SRU-LD 232*10 (822560)

e SRU 422*4 (822460)

» Basic Integrated Access System functionality supported by previous releases
e CSU Loop back enhancement

»  Dedicated DSO Management Channel

* Vaiablesize MTUs

*  SNMP enhancements for new features

*  Voiceand Data Cards

CPU Card Supported

Host code 5.3.7 operates on the 880360 and 880361 CPU cards and requires 60510 Host
Firmware. No other CPU Cards are supported.

| nterface Cards Supported in Release

Host code 5.3.7 is compatible with all Interface Cards with 128K NVRAM, models 8922xx,
8923xx, or 8924xx series. No other Interface Cards are supported.



System Cards

CPU XCON (880360)

The 880360 CPU X CON supports complex applications requiring more than two WAN ports
and the ability to cross-connect DS0s between WANSs. The 880360 supports up to four WAN
Cardsfor atotal of eight T1 or E1 WAN ports and has a built-in cross-connect module. A
system that uses an 880360 CPU Card operatesin “cross-connect” mode. Two Model 880360
CPUs can beinstalled in slots C1 and C2 to achieve CPU redundancy. The 880360 also
supports 1IXxN WAN and Power Supply redundancy.

The CPU XCON Card controls the Integrated Access System. It performs the following
functions:

Initializes the system upon power-up and tests all installed cards.
Polls al cardsin the system every half second to determine operating status.

Processes al incoming operator commands and displays the responses in a series of
operator interface screensfor each card in the system viaalocal VT-100 terminal, remote
computer, or network management system.

Includescircuitry that allows cross-connection of DS0 time slotsbetween T1 and E1 lines
connected to the system WAN cards.

Includes atest pattern generator for T1 and E1 line test purposes.
Performs primary CPU arbitration and redundancy if so configured.

CPU XCON with Ethernet Port (880361)

The CPU XCON with an Ethernet port card controls the Integrated Access System. It
performs the following functions:

Initializes the system upon power-up, and runs a self-test on all cards plugged into the
chassis at that time.

Polls al cardsin the system every second to determine their operating status.

Processes al incoming operator commands and displays the responses in a series of
operator interface screens for each card in the system. The operator interface system
(local VT-100 terminal, remote computer, or network management system) connectsto
the Interface card, which sends these commands to the CPU card for processing.

Includes circuitry that allows you to cross-connect DS0 time slots between T1 and E1
lines connected to the system WAN cards. Refer to the DSO time d ot assignment
operations.

Includes atest pattern generator for T1 and E1 line test purposes.



e Performsprimary-secondary CPU arbitration. In asystem with redundant CPU cards, the
two CPU cards communicate their statusto each other. If the primary CPU card fails, the
redundant card takes over and becomes the primary.

«  Enables Ethernet connection for remote management, configuration and downloading of
host code via a 10baseT Ethernet port.

v

Note: The CPU XCON with Ethernet port card (880361) isthe same asthe CPU XCON card
with the exception of the Ethernet port.



Voice Cards

This host code release supports the following voice cards:

Note:

E&M

FXS

FXO

iIFXO

FXSC

FXO-C

LBVR

P-Phone

E&M 2W*8 (810860), E& M-L B 4W*8 (811760),
E&M 4W*8 (811960), E& M 4W*8 24V (811961)

E&M 2W*4-6 (8104), E& M 4W*2-6 (8812), E&M Wx2ER (8113)
E&M 4W*4-6 (8114), E& M AW*ER (8115), E&M 4W*8-6 (8118)

FXS 2W*8-6 (812960)

FXS2W+ 2-9 (8122), FXS 2W* 2-6 (8123), FXS 2W*4-9 (8124),
FXS2W*4-6 (8125), FXS 2W*8-9 (8128)

FXO 2W*8-6 (813960, FXO 2W*8-6 improved (813970)
FXO 2W*2-9 (8132), FXO 2W* 2-6 (8133),

FXO 2W*4-9 (8134), FXO 2W* 4-6 (8135),

FXO 2W*8-9 (8138),

FXO 2W*8-6 (815060)

FXS-C 2W*8-6 (814960)
FXS-C 6-900 (8148)

FXO-C 2W*8-6 (815960)
FXO-C 8-900 (8158)

L BVR-8 Fax (830060), L BVR-16 Fax (831060)

PPO 2W*8-6 (813160), PPS 2W* 8-6 (812160)

Cards listed in italics have been Manufacturing Discontinued (MD), but are

supported under this product host code for backward compatibility.



Data Cards

This host code rel ease supports the following data cards:

 HSU

« OHSU

« SRU

« OCU-DP
* FRAD

» DSO-DP
* BNR

* BRI

* PM-IOR

HSU* 2 530/35 (820260), HSU-T 530 (820360),
HSU 35 (821260), HSU-AD 530/35 (821360),
HSU-T 530/35 (821460), HSU* 4 530/35 (821570),
HSU* 4E 530/35 (821660)

OHSU 530/35 (8237)

SRU 232*10 (822060), SRU-232* 10 (822160)
LD SRU*10 (8223)

OCU-DP 5 (824160), OCU-DP 10 (824660), OCU-DP (8249)
OCU-DP 5 (8247), OCU-DP 5 (8248)

FRAD 232*10 (823160)
FRAD-18 (8230)

DS0-DP 4 (825460)
BNR 232*8 (822860)
BRI U*8 (826070), BRI-SC U*8 (826171), BRI-ST*8 (826270)

PM-10R (828060)

Note: Cardslisted in italics have been Manufacturing Discontinued (MD), but are
supported under this product host code for backward compatibility.



Server Cards

This host code rel ease supports the following server cards:

« ADPCM ADPCM 64 (887160)

- FRS ACS-FRS (881160)
. MCC ACS-M CC (881360)
. ATM ACS-ATM (882060)

« ISDN-PRI ISDN-PRI (884060)

« PRI-BRI  ACS-PRI (881162)

. IMUX IMUX (8880)

« IPR IPR 10B2 (883060), | PR 10BT (883160), | PR (881161)

v

Note: Cardslisted in italics have been Manufacturing Discontinued (MD), but are
supported under this product host code for backward compatibility.

Alarm Cards

This host code rel ease supports the following alarm cards:

 ALR ALR 4+4 (840160), AL R 4+3PF (840260), AL R 28+14 (840360)

Optional Features

« TCP/IP
e TR-08 firmware
* BRI NTU/BRI NTU2



Using this Reference Documentation

Reference documents for this product consists of several individual reference guides, each
covering a specific set of user modules. Depending upon your application, the overall
reference documentation may include the following complete reference guides.

System (Common Equipment) Reference Guide
Voice Cards Reference Guide

Data Cards Reference Guide

Alarm Cards Reference Guide

Server Cards Reference Guide

System Reference Guide

This System Reference Guide assists technicians in unpacking, assembling, installing,
configuring, and operating the integrated access device.

Chapter 1. Systern Overview

Chapter 2. Applications

Chapter 3. System Installation

Chapter 4. System Configuration and Operation

Chapter 5. CPU Card

Chapter 6. Interface Card

Chapter 7. WAN Card

Chapter 8. System Testing and Diagnostics

Appendix A. System Specifications

Appendix B. Error Messages

Appendix C. Pinouts

Glossary



User Card Reference Guides

Thereare four individual Reference Guides that cover the User Cards for this product. They
are:

*  The Voice Cards Reference Guide (E& M, FXS, FXO, iFXO, FXS-C, FXO-C and
P-Phone PPO/PPS Cards)

e The Data Cards Reference Guide (HSU, OHSU, SRU, FRAD, OCU-DPR, DSO-DP, B7R
and BRI Cards)

e TheAlarm Cards Reference Guide (ALM)

»  Server Cards Reference Guide (ADPCM, FRS, MCC, ATM, ISDN-PRI, IMUX, and IPR
Cards).

Customer Service and Ordering Information

Technical support

If you require assistance with the installation or operation of your product, or if you
want to return a product for repair under warranty, contact Zhone customer service.
The contact information is as follows:

E-mail support@zhone.com
Telephone (North America) 877-ZHONE20
Telephone (International) 510-777-7133

Internet www.zhone.com/support

If you purchased the product from an authorized dealer, distributor, Value Added
Reseller (VAR), or third party, contact that supplier for technical assistance and
warranty support.

Service requirements

If the product malfunctions, all repairs must be performed by the manufacturer or a
Zhone-authorized agent. It isthe responsibility of usersrequiring serviceto report the
need for service to Zhone customer service.



Safety Information and Precautions

The equipment is designed and manufactured in compliance with Safety Standard EN60950.
However, the following precautions should be observed to ensure personal safety during
installation or service, and prevent damage to the equipment or equipment to be connected.

Read and follow all warning notices and instructions marked on the product or included in this
Reference Guide.

Only qualified technicians should perform these tasks.
1. Never install telephone wiring during alightning storm.

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

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

4. Use caution when installing or modifying telephone lines.
5. Seethe UL Statement for Voice Cards.

6. Never attempt to remove the power panel without first disconnecting input power
cables.

7. Never attempt to operate this system when the power panel screws are removed. They
provide the safety ground for the system.

8. This product is intended to be used with a three-wire grounding type plug - aplug
which hasagrounding pin. Thisisasafety feature. Equipment grounding isvital to
ensure safe operation. Do not defeat the purpose of the grounding type plug by
modifying the plug or using an adapter.

Prior to installation, use an outlet tester or a voltmeter to check the AC receptacle for
the presence of earth ground. If thereceptacleisnot properly grounded, theinstallation
must not continue until aqualified electrician has corrected the problem. If athree-wire
grounding type power source is not available, consult a qualified electrician to
determine another method of grounding the equipment.

9. Slots and openings in the cabinet are provided for ventilation. To ensure reliable
operation of the product and to protect it from overheating, these slots and openings
must not be blocked or covered.
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Notice!
DO NOT place anything directly on top of unit that can block air holes.

10. DO NOT allow anything to rest on the power cord and do not locate the product
where persons could step on or walk on the power cord.

11. DO NOT attempt to service this product yourself. Refer al servicing to qualified
service personnel.

12. Specia cables, which may be required by the regulatory inspection authority for the
installation site, are the responsibility of the customer.

13. Wheninstaled inthefinal configuration, the product must comply with the applicable
Safety Standards and regulatory requirements of the country in which it isinstalled.
If necessary, consult with the appropriate regulatory agencies and inspection
authorities to ensure compliance.

14. A rare phenomenon can create a voltage potential between the earth grounds of two
or more buildings. If productsinstalled in separate buildings are inter connected, the
voltage potential may cause a hazardous condition. Consult a qualified electrical
consultant to determine whether or not this phenomenon exists and, if necessary,
implement corrective action prior to interconnecting the products.

WARNING!

Thisequipment hasbeen tested and found to comply with thelimitsfor a Class
"A" Digital Device, pursuant to Part 15 of the FCC Rules. These limitsare
designed to provide reasonable protection against harmful interference when
the equipment is operated in a commercial environment. This equipment
generates, uses, and can radiate radio frequency energy, and, if not installed
and used in accordance with this Reference Guide, may cause harmful
interference to radio communications. Operation of this equipment in a
residential areaislikely to cause harmful interference, in which case the user
will berequired to correct theinterference at their own expense.

The authority to operate this equipment is conditioned by the requirement
that no modifications will be made to the equipment unless the changes or
modifications are expresdy approved by the manufacturer.



Disclaimer for Shielded Cables

This equipment was tested with shielded input/output and interface cables. It isrecommended
that shielded cables be used to reduce interference whenever interference is suspected.

Panel and Cover Removal

Only qualified service technicians should attempt the removal of covers and panels.

Never attempt to operate the equipment with the power panel fasteners
removed. Do not remove power panel covers without first disconnecting the
input power.

Notice!

Power Source

Please refer to Appendix A, System Specifications in the System Reference Guide regarding
System Requirements.

Fusing

To avoid afire hazard, use only fuses with the specified type and rating.



Power Supply Safety I nfor mation

The following information applies to systems with power supplies.

1. An equipment grounding conductor not smaller in size than the ungrounded
branch-circuit supply conductors must be installed as part of the circuit that supplies
the product or system. Bare, covered or insulated grounding conductors are acceptabl e.
Individually covered or insulated equipment grounding conductors shall have a
continuous outer finish that is either green, or green with one or more yellow stripes.
The equipment-grounding conductor must be connected to ground at the service
equipment.

2. The receptaclesin the vicinity of the product or system must be of a grounding type.
The equipment-grounding conductors serving these receptacles are to be connected to
earth ground at the service equipment.

3. The DC Power Source must comply with the limits of SELV, and must provide
reinforced insulation from AC Power Mains.

Grounding

The eguipment can be grounded through the power cord as well as the terminal marked @

K4

Notice!

For detailed information on grounding procedures, please see the Grounding
section in this Reference Guide.

K4

Notice!

Passive Cooling Requirements

DO NOT Sack Unitson top of one ancther. There MUST be at least 1"
clearance between units.

Electrostatic Dischar ge Prevention

The plug-in cards contain components that could be damaged by electrostatic discharge.
When handling any cards, wear a properly grounded wrist strap to prevent possible card
damage, or follow other suitable precautions to prevent equipment damage.



Operator Services Requirements

This equipment is capable of giving users access to interstate providers of operator services
through the use of equal access codes. Modifications by aggregatorsto alter these capabilities
may be in violation of the Telephone Operator Consumer Services Improvement Act of 1990
and Part 68 of the FCC Rules.



Regulatory Compliance Information

FCC Part 68 I nformation

This equipment complies with Part 68 of the FCC rules.

The equipment has FCC Registration Number 1IH5SNG-73866-DD-E. This equipment uses
the following USOC jacks: RJ11C, R121X, RI2EX, RI2FX, RI2GX and RI2HX.

The Ring Equivalence Number (REN) is used to determine the quantity of devices that may
be connected to the telephone line. Excessive RENs on the telephone line should not exceed
five (5). To be certain of the number of devicesthat may be connected to the line, as
determined by the total RENS, contact the telephone company to determine the maximum
RENSs for the calling area.

If this equipment causes harm to the telephone network, the telephone company will notify
you in advance that temporary discontinuance of service may be required. If advance notice
is not practical, the telephone company will notify you as soon as possible. Also, you will be
advised of your right to file acomplaint with the FCC if you believe it is necessary.

The telephone company may make changesin its facilities, equipment, operations, or
procedures that could affect the operation of the equipment. If this happens, the telephone
company will provide advance noticein order for you to make the necessary modifications to
maintain uninterrupted service.

This equipment cannot be used on telephone company-provided coin service. Connection to
Party Line Serviceis subject to state tariffs. This equipment is hearing aid-compatible.



CE Marking

The CE mark is affixed to those chassisthat conform to the following Commission Directives:
e 89/336/EEC on the approximation of the laws of the Member States relating to
electromagnetic compatibility.

e 73/23/EEC on the harmonization of the laws of the Member States relating to electrical
equipment designed for use within certain voltage limits.

*  91/263/EEC on the approximation of the laws of the Member States concerning
telecommuni cations terminal equipment, including the mutual recognition of their
conformity.

Declaration of Confor mity

Manufacturer Authorized Representativein EC
Zhone Technologies Inc. 2050 The Crescent

7001 Oakport Street Solihull Parkway

Oakland, CA 94621 Birmingham Business Park

USA Birmingham

Ph: (510) 777-7000 B377YE

United Kingdom
Ph: 011-44-121-788-4100

We declare that the equipment listed herein conformswith the harmonized standards of the
following European Commission Directives: 89/336/EEC, 72/23/EEC, and 91/263/EEC.

Name and Type of Equipment
IMACS/600, IMACS/800, IMACS/900 Integrated Multiple Access Communications Server

Under 89/336/EEC as amended by 92/31/EEC, and 93/68/EEC

In accordance with EN50081-1; EN55022
In accordance with EN50082-1

Under 72/23/EEC as amended by 93/68/EEC
EN60950 with Amendments A1 and A2

Under 91/263/EEC

In accordance with the following Common Technical Regulations:
CTR 12 - as described EC Type Examination Certificate BABT/97/4841
CTR 13 - as described EC Type Examination Certificate BABT/97/4841
CE MARK Affixed 1996
This Declaration ismade 10 March 1998.



Country-Specific Regulatory Compliance I nfor mation

Canada

Canadian DOC Information
NOTICE TO USERS OF THE CANADIAN TELEPHONE NETWORK

The Canadian Department of Communications label identifies certified equipment. This
certification means that the equi pment meets certain telecommuni cations network protective,
operationa 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 the local telecommunications company. The equipment must also beinstalled
using an acceptable method of connection. In some cases, the company’s inside wiring
associated with asingle line individual service may be extended by means of a certified
connector assembly (telephone extension cord). The customer should be aware that
compliance with the above conditions might not prevent degradation of servicein some
situations.

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

Users should ensure for their own protection the electrical ground connection of the power
utility, telephone line and internal metallic water pipe system, if present, are connected
together. This precaution may be particularly important in rural areas.

CAUTION!

Users should not attempt to make such connections themselves, but should
contact the appropriate electrical inspection authority, or electrician, as
appropriate.

The Load Number (LN) assigned to each terminal device denotes the
per centage of the total load to be connected to a telephone loop which is used
by the device to prevent overloading. The termination on a loop may consist
of any combination of devices subject only to therequirement that thetotal of
all the Load Numbers of all the devices does not exceed 100.



Japan

Class A ITE Notification

COEED. FRUBEEFEREEE IRGHHES (VCC 1) 0K
KEDI I ABREMERTY . CORBEZFERK TERAT L LB
hEZFIEEITIENDDET, ZOBBIIIERAENBET/ R EHET
L5XOERINBIENHDET. '

Europe

European Telecommunication Approvals
Under the Telecommunications Terminal Directive the following connections are approved:
The WAN DUAL card, the WAN SINGLE card, and the 120 ohm version of the DSX/CEPT

module are approved for connection to ONP unstructured and structured 2048 kbps digital
leased lines with G.703 interfaces, following assessment against CTR12 and CTR13.

United Kingdom

UK Approval Number
The BABT approva humber is M606037.
The WAN DUAL card, the WAN SINGLE card, and the 75 ohm version of the DSX/CEPT

module, connected viathe BNC connector panel are approved for connection to UK 2048
kbps digital leased lines with G.703 (75 Ohm) interfaces.

UK Compliance Satements

The E1 Interface is approved in the UK for direct connection to PTO-provided circuits
operating at data rates up to 2.4Mbit/s.

The E1 Interface comprises a combination of single or dual WAN cards, CEPT modules, and
connector panels as listed in the UK approval documentation.



The approved CEPT configuration options are shown below.

CEPT
SUB-MODULE
811

WAN Card Interface Card Connector Panel PTN
Single/Dual 89xx 1181/1181UK I/F
800020/ 801020 1183/1183UK
118320
1184

The Interface Card isa so listed in the approval documentation and provides a direct metallic
path between the CEPT module and appropriate Connector Panel.

The power required by the host and the total of all adapter cards installed within the host
environment, together with any auxiliary apparatus, shall not exceed the power specification
of the host apparatus.

Refer to Appendix A. System Specificationsin this System Reference Guide for detailson E1
interface power requirements.

It is essential when other option cards are introduced which use or generate a hazardous
voltage, the minimum creepages and clearances are maintained. Suitable user protection to
ensure compliance with EN 60950 should be present on the card. A hazardous voltageis one
that exceeds42.2V peak AC or 60V DC. If you have any doubt, seek advice from acompetent
installation engineer before installing other adaptersinto the host equipment.

The equipment must be installed such that with the exception of the connections to the host,
clearance and cregpage distances are maintained between the card and any other assemblies
that use or generate a voltage. Large clearance and creepage distance applies where the local
environment is subject to conductive pollution or dry non-conductive pollution which could
become conductive due to condensation. Failure to maintain these minimum distances would
invalidate the approval. Refer to Appendix A. System Specificationsin this System Reference
Guide.



Germany

German Approval Number
The German approval number is A118 142F.
Safety Warning
SPEZIFISCHE SICHERHEITSMABNAHMEN

DIE EINRICHTUNG IST GEMARDEM SICHERHEITSSTANDARD EN60950
ENTWORFEN UND HERGESTELLT WORDEN. DOCH DIE FOLGENDEN
SICHERHEITSMARNAMEN SOLLEN EINGEHALTEN WERDEN. UM IHRE
PERSONLICHE SICHERHEIT BEI INSTALLATION ODER BEI WARTUNG
SICHERZUSTELLEN UND UM SCHADEN AN DER EINRICHTUNG ODER AN DER
ZUM ANSCHLURBESTIMMTEN EINRICHTUNG ZU VERMEIDEN.

ERDUNG

Die Einrichtung kann genauso durch das Netzanschluf3kabel wie durch das mit
gekennzeichnete Terminal geerdet werden.

STROMVERSORGUNG

Wechsel spannung 120/240 Volts 2/1 Amps 50/60 Hertz

Gleichstrom 24/48 Volts 1/1.5 Amps

Die Gleichstromversogung muf3 zusétzlich den Strom von der Versorgung abstellen kdnnen,
und die Versorgungsspannung muf3 von einer isolierten Quelle gemal? der
SELV-Voraussetzungen von EN60950 versorgt werden.

SCHMELZSICHERUNG

Um Brandgefahr zu vermeiden, diirfen Sie nur die Sicherung von der vorgeschriebenen Sorte
und Nennwerte fUr die Einrichtung gerbrauchen.

ENTFERNUNG VON PLATTEN UND ABDECKUNGEN

Die Abdeckungen und Platten sollen nur von einem qualifizierten Wartungs- oder
Operationsperson entfernt werden.

Betreiben Sie nie die Einrichtung, wenn die Strompl attenverschllisse entfernt worden sind,
und entfernen Sie nie die Strompl attenabdeckung, ohne zuerst die Stromversorgung
abzustellen.
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System Overview Introduction

Chapter 1
System Overview

1.1 Introduction

This chapter describes chassis models used by the Integrated Access System (IAS). It
describes each chassis and the card dot locations.

Three series of chassis models are available;

891630 Front-loading chassis with power supplies on the side

891830 Front and rear-loading chassis with power supplies on the side, or the two-sided
chassis

891930 Front-loading chassis with enhanced power supply

Four basic types of plug-in cards are available:

Common cards include the CPU card and the Interface card
User cards include the Voice card, Data card and the Alarm card

Server cards include the ADPCM, FRS, MCC, ATM, ISDN-PRI, PRI-BRI, IMUX and
IPR cards);

WAN cardsfor T1 or E1 networks

These chassis are made of steel and havetheimproved “v” design card guides that protect the
electrical traces of all cardsfrom contact with the chassis. All cards slideinto slotsin front of
afront-loading chassis, or into both sides of atwo-sided chassis. Card guides on the top and

bottom of the chassis dots align the cards with the connectors for easy insertion.
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Chassis Types

Front-L oading Chassiswith Power Supplieson the Side (891630)

Figure 1-1 shows afront-loading chassis with the power supplies on the right side. All cable
and card access is from the front of the chassis.

This chassis is made of steel and has punched-steel card guides. This chassisis designed for
table top, wall or rack mounting.

The 891630 chassisis equipped with two CPU card dots, C1 and C2, and acommon bus. The
combination slots for this chassis are P1 to P4, and W1 to W4. When used for voice, data,
terminal interface, and/or alarm cards, these slots are referred to as slots U1 through U8.

Slot P4 isnot supported for aserver card. Only user cards can beinstalled in the P4 dot. Table
1-1illustrates the suggested mapping for this chassis type. Table 1-1 also lists the card slot
locations for the 891630 chassis. Refer to this table when determining your 891630 chassis
card configuration.

cl e
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Figure 1-1.Front-L oading 891630 Chassis with Power Supplieson the Side
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Table 1-1. Card Slotsfor Front-L oading 891630 Chassiswith Power Supplieson the Side

# of

Type of Card Cards Slots Used Notes

CPU lor2 C1,C2 |Onerequiredin either dot

Server 0to3 | P1, P2, P3 |ADPCM, FRS, MCC, ATM, ISDN-PRI, PRI-BRI, IMUX, and IPR
(P4 isnot used for Server Cards)

WAN 1to4 | W1ltoW4 [Onerequired

Interface 1 IF Required

Alarm Oto7 | P1-4, W1-4 |Internal/External, any user ot

E&M Voice Oto7 | P1-4, W1-4 |2/4-wirevoice, any user slot

FXS Voice Oto7 | P1-4, W1-4 |2-wirevoice, any user slot

FXO Voice Oto7 | P1-4, W1-4 |2-wirevoice, any user slot

iFXO Voice 0to8 U1l-U8 [2-wirevoice, any user dot

FXS-C Voice Oto7 | P1-4, W1-4 |2-wirevoice, coin, any user slot

FXO-C Voice Oto7 | P1-4, W1-4 |2-wirevoice, coin, any user slot

PPhone Voice Oto7 | P1-4, W1-4 |PPS and PPO voice cards, any user slot

B7R Oto7 | P1-4, W1-4 |FDL Mux, any user slot

BRI Data Oto7 | P1-4,W1-4 |BRI, any user slot

DSO-DP Data O0to7 | P1-4,W1-4 |The DSO-DP card Contra directional/Codirectional Data Unit
(DSO-DP/G.703) provides a 64 kbps interface to a DS0 time dot of a
T1 or E1 network. Thisis a4-wire data card and inserts into any user
card slot.

FRAD Data Oto7 | P1-4,W1-4 |FRAD, any user slot

HSU Data 0to7 | P1-4,WI1-4 |High-speed data, any user dot

OHSU Data 0to8 U1-U8 [High-speed data, any user slot

OCU-DPData | O0to7 | P1-4, W1-4 |The Office Channel Unit - Dataport cards interface directly with Data
Service Units/Channel Service Units (DSU/CSUs) support datatraffic
up to an including 64 kbps. Thisis a4-wire data card and inserts into
any user card slot.

SRU Data 0to7 | P1-4, W1-4 |Sub-rate data, any user dot

Main Power lor2 | S1andS2 [AC or DC power supplies

(AC/DC)

Optional Power | Oor1 S2 AC-to-DC converter (-48V)

Optiona Ringer | Oor 1 R1 Ringing generator
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1.2.2 Two-Sided 891830 Chassis

Figure 1-2 shows the front of atwo-sided chassis. This chassis accepts cards from both the
front and rear. It is made of steel and has punched-steel card guides.

Thefront of the two-sided chassis holds up to two CPU cards, slots C1 and C2, and up to three
server cards slots, P1 to P3, and up to four WAN cards slots, W1 to W4. The power supplies
occupy slots F1 and F2.

i o T

T o o o o T o
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Figure 1-2.Two-Sided Chassis Front View (891830)

This chassisis designed for table-top or rack mounting.
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Figure 1-3.Rear View of Two-Sided 891830 Chassis

Figure 1-3 showsthe rear of the two-sided chassis. The eight user slots U1 through U8 hold a
combination of user cards. The slot labeled |F holds the Interface card.

Slots R1 to R5 hold the optional AC-to-DC power converters and ring generators.

Use Table 1-2 to determine your two-sided chassis card sot configuration.
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Table 1-2. Two-Sided Chassis Card Slots

Typeof Card C#;ro(];s Slots Used Notes

CPU lor2 C1,C2 Onerequired in either slot

Server 1to3 P1, P2,P3 |ADPCM, FRS, MCC, ATM, ISDN-PRI, PRI-BRI, IMUX, and
IPR (P4 is not used for Server Cards)

WAN 1to4 W1-w4 One required

Interface 1 IF Required

Alarm 0to8 U1-u8 Internal/External, any user slot

E&M Voice 0to8 U1-u8 2/4-wire voice, any user slot

FXS Voice 0to8 U1-u8 2-wire voice, any user slot

FXO Voice 0to8 U1-u8 2-wire voice, any user slot

iFXO Voice 0to8 U1-u8 2-wire voice, any user slot

FXS-C Voice 0to8 U1-us 2-wire voice, coin, any user slot

FXO-C Voice 0to8 U1-us 2-wire voice, coin, any user slot

PPhone Voice 0to8 U1-u8 PPS and PPO voice cards, any user ot

B7R Data Oto8 U1l-us FDL Mux, any user slot

BRI Data Oto8 Ul1-U8 BRI, any user dot

DS0-DP Data 0to8 U1-Us The DSO-DP card Contra directional/Codirectional Data Unit
(DSO-DP/G.703) provides a 64 kbps interface to aDSO time slot
of aT1 or E1 network. Thisisa4-wire data card and insertsinto
any user card slot.

FRAD Data O0to8 Ul1-U8 FRAD, any user dot

HSU Data 0to8 Ul-us High-speed data, any user dot

OHSU Data 0to8 U1-us High-speed data, any user dot

OCU-DP Data 0to8 Ui1-us The Office Channel Unit - Dataport cards interface directly with
Data Service Units/Channel Service Units (DSU/CSUs) support
datatraffic up to anincluding 64 kbps. Thisisa4-wire datacard
and inserts into any user card slot.

SRU Data 0to8 U1-u8 Sub-rate data, any user ot

Main Power lor2 F1, F2 AC or DC power supplies

(AC/DC)

Optiona Power 0to2 R1-R5 AC-to-DC converter (-48V)

Optiona Ringer Oto5 R1-R5 Ringing generator

1-6
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1.2.3 Front-Loading 891930 Chassiswith Enhanced Power Supply

Figure 1-4 shows the front-loading chassis that uses the 8908 enhanced power converter. This
isatall chassisin which the two power supply slots (PL/P2) arein the upper right.

Thischassisisdesigned for table top, wall or rack mounting. All cable and card accessisfrom
the front of the chassis.

Slots P1 to P3 will hold three server cards. Slots W1 to W4 hold four WAN cards. Slots U1
through U8 will hold eight user cards.

Slots P1 and P2 hold up to two power supply models 8901 or 8902. Slots R1 and R2 hold up
to amaximum of two ring generators model 890620.

SlotsNS1 and NS2 are the two low power slotsfor the AC-to-DC converters models 8903 and
8905. Slots HP1 and HP2 are for the two high power AC-to-DC converters model 8908.

Note: Cannot mix High/Low Power Convertersin the Power Enhanced Power Chassis.

Figure 1-4.Power Enhanced Chassis (891930)
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The power enhanced chassis works in a specific environment relating to applications using
BRI cards. If your environment requires this type of configuration, notify your system
administrator for applications design and configuration setup.

This chassis can accept atotal of four power supplies. Two are standard power supplies, and
two are load sharing power supplies.

One load sharing power supply is used as a redundant power supply, and the other is used as
the primary power supply. See Figure 1-5 for wiring details.

rerR | [ )
VNA+=- o
M
— = 0
= 9
- o
= 9
™ 0
=0
|@ %

Figure 1-5.External Power Source for the Power Enhanced Chassis (891930)

Notes:

1. Vya (+ & -) aredual -48VDC feeds for the data backplane when -48VDC isto be output
from the user card. V5 and Vg are independently protected by 8 amp fuses located on
the front panel above the TB connector.

2. Vo (+& -)and Vg (+ & -) are dual feedsfor the power supplies located in slots P1 & P2
respectfully (see note 3).

3. Power to Vya (+ & -) and Vg (+ & -) must be supplied by an external -48VDC power
source or jJumpered from either Vp (+ & -) or Vg (+ & -) if -48VDC power isrequired on
the data backplane.
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Power Supply and
Ringer Supports

Figure 1-6.Power Supply and Ringer Supportsfor Power Enhanced Chassis (891930)

A more detailed description of this chassis and its power capabilitiesis given in chapter 3.
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Table 1-3 shows the card slots for the front-loading chassis with the power supplies on top.
Use Table 1-3 to determine your chassis card configuration.

Table 1-3. Card Slotsfor Front-Loading Chassiswith Enhanced Power Supplieson Top

# of

Typeof Card Cards Slots Used Notes

CPU lor2 C1,C2 Onerequired in either slot

Server 1to3 P1, P2, P3 |ADPCM, FRS, MCC, ATM, ISDN-PRI, PRI-BRI, IMUX,
and IPR (P4 is not used for Server Cards)

WAN lto4 W1-W4  |[Onerequired

Interface 1 IF Required

Alarm 0to8 U1-us Internal/External, any user dot

E&M Voice Oto8 U1-us 2/4-wire voice, any user dot

FXSVoice Oto8 Ul-u8 2-wire voice, any user dot

FXO Voice Oto8 U1-us 2-wirevoice, any user dot

iFXO Voice Oto8 U1-u8 2-wirevoice, any user dot

FXS-C Voice 0to8 U1-u8 2-wire voice, coin, any user slot

FXO-C Voice Oto8 Ul-u8 2-wire voice, coin, any user slot

B7R Data Oto8 Ul-us FDL Mux, any user ot

BRI Data Oto8 U1-us BRI, any user slot

PPhone Voice Oto7 U1-us PPS and PPO voice cards, any user ot

DSO-DP Data Oto8 U1-u8 The DSO-DP card Contra directional/Codirectional Data Unit
(DS0-DP/G.703) provides a 64 kbps interface to a DS0 time
dot of aT1 or E1 network. Thisis a4-wire data card and
insertsinto any user card sot.

FRAD Data Oto8 U1-us FRAD, any user dot

HSU Data Oto8 U1-u8 High-speed data, any user ot

OHSU Data Oto8 Ul-u8 High-speed data, any user dot

OCU-DP Data 0to8 U1-us The Office Channel Unit - Dataport cards interface directly
with Data Service Units/Channel Service Units (DSU/CSUs)
support data traffic up to anincluding 64 kbps. Thisisa
4-wire data card and insertsinto any user card slot.

SRU Data Oto8 U1-u8 Sub-rate data, any user ot

Main Power lor2 F1, F2 AC or DC power supplies

(AC/DC)

Optional Power Oto2 NSI-NS2 |AC-to-DC converter (-48V) 100W

Optiona Ringer Oto2 R1-R2 Ringing generator

Enhanced Power Oto2 HP1-HP2 |AC-to-DC converter (-48V) 300W

1-10
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1.3 U.S and European Chassis Configuration

The chassis can be configured to comply with either U.S. (domestic) or European electrical
safety standards by setting ajumper inside each chassis. Refer to Chapter 3. Installation for
details.

In order to meet the safety requirements of 73/23/EEC, it was hecessary to increase the
separation of the backplane traces for -12VDC and -48VDC. This was accomplished by
creating a second -12VDC trace that has sufficient separation from the -48VDC trace. Newer
cards and chassis have been designed with ajumper (CE) to allow the user to select which
traceto use. Older cardswhich are not equipped with the CE jumper requirethe chassisjumper
to bein the US position while newer cards equipped with the CE jumper will work in either
position as long as the jJumper on the cards and the chassisisin the same position. If thereis
amismatch of the cards and chassis, the cards will not power up correctly.
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Chapter 2
Applications

2.1 Introduction

By v

irtue of its open design, this system is capable of serving many different roles within a

network. Some of the various functions the system can perform include:

Cross-Connect Functionality

Leased Line Provisioning

ATM Transport

Frame Relay Transport

Video Broadcast

Sub-Rate Data Transport

Wireless Base Station

Data Backup and Bandwidth on Demand

Interactive Distance Learning/Tele-Medicine

Sample application examples are detailed in this chapter. These examples are meant neither
to be exhaustive nor definitive, but simply to detail possible applications for this system.

While the system is designed to run multiple simultaneous applications, not all applications
can run at the same time on the same chassis, based on conflicting resource all ocations and
dlot requirements. If you are unsure about whether you can run certain applications
simultaneously on a single system, consult with your network administrator regarding
network design considerations.

R4

Note: 1AD isan examplefor any type of Integrated Access Systemused in thefield for which
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Foreign Exchange Sation (FXS) Card (812960)

This Integrated Access System supports two variants of Foreign Exchange Station (FXS)
cards:

e 812960 FXS Card provides eight 2-wire analog ports with a terminating impedance of
600 ohms.

FXS cards can beinstalled in any User Slot in the system chassis. FXS cards encode the
incoming analog voice signals into 64 Kbps PCM format before transmission onto the
network. Each FXS card provides a single 50-pin female AMPHENOL connector (RJ27X).

All port parameters are software configurable on a port by port basis. The Mode setting
specifies whether the port isto be used for standard Foreign Exchange Station, Foreign
Exchange Software Defined Network, Private Line Automatic Ringdown (PLAR), or Dia
Pulse Origination applications. For example in the case of a PLAR circuit, the port can be
programmed to provide Ringback Tone towards the caller. The Type setting specifies Loop
Start, Loop Forward, Ground Start, Ground Start Immediate and Ground Start Automatic
operation. If the PLAR modeis selected, then the two options supported under Typeare "D3"
and "D4" which meet the pre-1988 and post-1988 specificationsfor PLAR circuits. The PCM
Coding options supported include p-Law, A-Law and inverted A-law, and the user may also
select the Trunk Conditioning mode (busy or idl€) that should be applied towards the attached
equipment should the WAN facility that the port is connected to fails. In addition, both the
Transmit (Tx) and Receive (Rx) TLP levels can be set in incrementsof 0.1 dB. The Tx TLP
rangeisfrom -10.0 dB to +5.0 dB. The Rx TLP rangeisfrom -10.0 dB to +2.0 dB.

The user may also specify, on a port-by-port basis, whether to use North American ANS|
standard ABCD signaling (which isthe default) or ITU (CCITT) ABCD signaling by turning
the signaling conversion setting “on" or "off". The trans-hybrid balance may be specified as
one of eight values as well as for a customized user-specified terminating impedance. At the
present time, all eight values areidentical and are set for aterminating impedance of 600_@
2.15uF

Software-initiated testing and diagnostics supported on FX S cards include the setting of both
analog and digital loopback towards the network and the generation of a Digital MilliWatt
(DMW) signal on aport-by-port basis. A robust set of test functions alow the user to monitor
and set the state of the analog Tip and Ring leads of any FXS port and to set and monitor the
state of the ABCD signaling bits of the digitized voice signal. In cross-connect systems, the
Test functionality also includes the ability to generate test tones (300Hz, 1 kHz, 3 kHz and
"quiet") and transmit those toward either the user side or the network side of the system. FXS
cards can use the voice-compression features of the ADPCM and LBRV resource cards.
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Foreign Exchange Office (FXO) Cards (813960, 813970, 815060)

This Integrated Access System supports three variants of Foreign Exchange Office (FXO)
cards:

e 813960 FXO Card provides eight 2-wire anal og ports with terminating impedance of 600
ohms.

e 813970 FXO Card provides eight 2-wire analog ports with terminating impedance of 600
ohms with improved ground-start signaling. This card requiresrelease 5.1.9 or 5.3.7.

» 815060 iFXO Card provides eight 2-wire analog ports with terminating impedance of
600 ohms. Thiscard aso complieswith ETSI TBR21 for " Attachment Requirementsfor
TE connection to the PSTN". An additional user selectable Loop Start mode for passing
On-Hook transmission beforein-coming ringing. MRD mode support has been removed
from this card.

FXO cards can be installed in any of the User Slots of the system chassis. FXO cards encode
the incoming analog voice signalsinto 64 Kbps PCM format before transmission onto the
network.

A Ring Generator isrequired if one or more FX O portsin asystem are programmed to operate
in Manual Ringdown (MRD) mode.

Note: 815060, iFXO card does not support MRD mode.

In addition, a physical jumper must be set on the FXO card for each port programmed for
MRD operation. Each FXO card provides asingle 50-pin female AMPHENOL connector
(RI27X).

The MRD mode also requires the setting of physical jumpers. The Signal setting specifies
Loop Start, Loop Forward, Ground Start, R2, and Immediate R2 operation. In "fxodn" and
"dpt" modes, the user may also specify the wink duration time and wink delay from 0.1
seconds to 9.9 seconds in 0.1 second increments.

All port parameters are software configurable on a port by port basis. The Mode setting
specifies whether the port isto be used for standard Foreign Exchange Office, Foreign
Exchange Software Defined Network, Dial Pulse Terminate, or Manual Ring Down (MRD).

The PCM Coding options supported include " -law", "A-law" and inverted A-law. The user
may select the Trunk Conditioning mode ("busy" or "idle") that should be applied towardsthe
attached equipment should the WAN facility that the port is connected to fail. In addition, both
the Transmit (Tx) and Receive (Rx) TLP levels can be set in increments of 0.1 dB. The Tx
TLPrangeisfrom-10.0 dB to +5.0 dB. The Rx TLP rangeisfrom -10.0 dB to +2.0 dB.
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The user may also specify, on a port-by-port basis, whether to use North American ANSI
standard ABCD signaling (which isthe default) or ITU (CCITT) ABCD signaling by turning
the signaling conversion setting "on" or "off."

The trans-hybrid balance may be specified as one of eight values (known as"set1" through

"set8") aswell as for a customized user-specified terminating impedance ("user"). All eight
values are identical and are set for aterminating impedance of 600_@ 2.15uF in the case of
the Model 813960 FXO cards.

Software-initiated testing and diagnostics supported on FX O cardsinclude the setting of both
analog and digital loop backs towards the network and generating a Digital MilliWatt signal
on a port-by-port basis. A robust set of Test functions allow the user to monitor and set the
state of the analog Tip and Ring leads of any FXO port.

It also sets and monitors the state of the digitized voice signal's ABCD signaling bits. In
cross-connect systems, the Test functionality aso includes the ability to generate test tones
(300Hz, 1 kHz, 3 kHz and "quiet") and transmit those toward either the user side or the
network side of the system.

The 815060 iFX O card provides an additional user selectable signaling mode, |p-dc, Loop
Start DTMF CLIP mode. When selected, the iFXO card will allow On-Hook transmission
before the CO switch sends ringing to theiFXO port. Thisfeature allows the transmission of
DTMF caller ID info as practiced in some countries, such as Mexico, Saudi and Sweden.

E&M Card (810860 & 811960)

This Integrated Access System supports two variants of E& M cards:

e 810860 E&M Card supports eight 2-wire E&M or Transmission Only (TO) ports
e 811960 E&M Card supports eight 4-wire E& M or Transmission Only (TO) ports

The 811960 E& M card offers an extended Transmit TLP range (-17.5 to +14.5dB) to better
support dedicated 4-wire modem applications. This may be required in situations when
specific types of modems being connected to the ports cannot, or will not, change their output
power levels. Modems can only be connected with the E& M when placed in TO mode.

E&M cards can beinstalled in any of the User Slots of the system chassis. E& M cards encode
the incoming analog voice signalsinto 64 Kbps PCM format before transmission onto the
network. Each E&M card provides a single 50-pin female AMPHENOL connector (RJ27X).
All three cards support E&M signaling typesl|, 11, IV, and V.

Most port parameters are software configurable on a port by port basisincluding the Mode of
each port ("E&M", "E&MR2" or "TO"). The PCM Coding to be used is either u-law, a-law or
ainv (for inverted a-law). The Trunk Conditioning (busy or idle) is configured on the
equipment in case the WAN facility that the port is connected fails.
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The user may also specify, on a port-by-port basis, whether to use North American ANSI
standard default, ABCD signaling, or ITU (CCITT) ABCD signaling by turning the signaling
conversion setting "on" or "off".

For the Model 810860 2-wire E& M card only, the trans-hybrid balance may be specified as
one of eight values aswell asfor acustomized user-specified terminating impedance ("user").
All eight values are identical and are set for aterminating impedance of 900_@ 2.15uF.

Software-initiated testing and diagnostics supported on E& M cardsinclude the setting of both
analog and digital loop backs towards the network and the generation of a Digital MilliWatt
signal on aport-by-port basis. A robust set of test functions allow the user to monitor and set
the state of the analog E and M |eads of any port and to set and monitor the state of the ABCD
signaling bits of the digitized voice signal. In cross-connect systems, the Test functionality
also includesthe ability to generate test tones (300Hz, 1 kHz, 3 kHz and "quiet") and transmit
those toward either the user side or the network side of the system.

Voice Channel Bank Application

Thisisthe simplest application which can be used by a service provider. The Integrated
Access System isused in this configuration when one or moredigital T1/E1 trunks are needed
to interface with analog PBXs or key systems at the customer premises. In the US, the
break-even point for bringing in a T1 trunk as opposed to multiple analog linesistypically 6
analog lines. A single Integrated Access System can be used to provision up to 62 analog
POTS lines (FXS, FXO, E&M) on digital Central Office switches as shown in Figure 2-1.

| | |
| |
| : Local Digital
[ | Switch [
| | D |
‘ IAD \ S !
| > | X |
: POTS/Class &:::::::.3-3‘ Max 8 TLEL | :
‘ TS . "" [ P gg |
\ . Tl ; a = \
| 0 o . | n |
| | e  E—— |
: 62 POTS/Class Lines | I :
|
| | |
| |
e S \
Customer Premise Central Office

Figure 2-1.An I AD used as a Voice Channel Bank

This Integrated Access System can also be deployed in applications which do just the reverse
of voice channel banks. Thisis most likely to be found in wireless local loop applicationsin
which the wireless service provider may use a state-of-the-art wirelesslocal loop. The output
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of the wireless base station isnormally a T1/E1. However, the existing PSTN may still have
analog switches. The Integrated Access System is used to convert from robbed-bit
signaling/CAS to anal og trunks.

The voice channel bank platform can be upgraded to provide an array of additional services

just by adding application modules to the chassis. It comes with abuilt-in suite of testing and
diagnostics tools which enhance the service and support capabilities significantly.
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TRO08 Application

BellCore's TR-TSY-000008 standard describes the requirements necessary for a Local
Digital Switch (LDS) to connect to aremote terminal (RT) acrossaT1 (1.544Mbps) digital
interface. The standard allows supporting from one to four T1s per RT without facility
Automatic Protection Switching (APS), and three to five T1s with facility APS.

TheLDScaninterfacethe RT in Mode | (no concentration), Mode Il (2:1 concentration), and
Modelll (24 special-service circuitson 24 DS1 time-sl ots). TRO08 supportstraditional POTS,
CLASS, and Coin services but does not support ISDN BRI.

If the service provider deploys a channel bank at the customer premise that does not provide
TROO08 capability then it needs a 1/0 DCS with TR0O08 capability at the central office to
integrate with the LDS.

In addition to the many Integrated Access System functionality’s, the system also supports
TROO08 switch integration. The Integrated Access System with TR008 operation can connect
directly to the LDS, eliminating the need for the 1/0 DCS as shown in Figure 2-2.

| | |
‘ [
| | Local Digital |
| | Switch !
| | D |
‘ IAD \ S !
| . > | X |
| POTS/Class =i 2xTUEL | |
| TR | P = ‘
! i i == | a == |
| N . | n |
! | ® [
! 48 TROO8 Lines | I :
: MODE 1 (Shelves A&B) I ‘
|
‘ [
o L |
Customer Premise Central Office

Figure 2-2.|AD using TR008

The TR0O08 feature can support 48 lineson 2 T1 links. Thisis an idea vehicle to provide
integrated POTS services for line sizes of 48 and under. This system supports Mode |, Shelf
A&B of TR008 specification. The system supports extensive testing and diagnostics
capabilities which minimizes troubleshooting and allow high service levels.
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T1-E1 Conversion Application

The Digital Access and Cross-connect System (DACS) capabilities and the signaling and
companding conversion features of the Integrated Access System can be used to provide
gateway functionality between a DSL1 transport network and an E1 transport network. See
Figure 2-3 for an illustration of this capability.

W1-1
IAD
w2-1 e
DS1 B ST, E1l
Transport i IU ﬂﬂm Transport
Network W3-1 ol jiii-=r= Network
T I =
W4-1 W4-2

Figure 2-3.l1AD using TI/E1 Conversion

Depending on the application, the signaling conversion can be set by theuser to ITU-to-ANSI;
ANSI-to-1TU or None. Similarly, the companding can be set by the user to A-Law-to-p-Law;
p-LAW-to-A-Law or None. As shown in the figure above, each WAN card must be
configured with one port for DSX1 and one for CEPT. A cross connection circuit must be
made for each DS1 to E1 DSO re-assignment. Time Slots 0 and 16 cannot be used on the E1
link. Timedot 0isused for timing and time slot 16 is used for Channel Associated Signaling
(CAS). TS16 isavailable in data-only applications.
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2.3 DataModulesand Applications

This Integrated Access System supports multiple user cards for transport of digital data.

231 HSU Card (820260, 820360, 821260, 821360, 821460, 821570 &
821660)

The HSU card allows the connection of high speed data terminal equipment (DTE) and data
communications equipment (DCE) to WAN links, server cards (ADPCM) or another HSU
card. The HSU card also provides low or mid-density connectivity for local, synchronous
peripherals such as, LAN Bridge/Routers and legacy SNA/SDL C devices. Additionally, these
high speed data cards also provide broadcast functionality for point to multi-point operation
suitable for applications such as video conferencing. When used in conjunction with an 8840
PRI Server Card, the HSU card can be used to provide switched dataapplication functionality.
(i.e. telephone call centers). All HSU cards can beinstalled in any of the User Slotsin an
Integrated Access System chassis.

The various models of the HSU Card are as follows:

e 820260 HSU card supports two RS530/RS449 data ports. It can also support V.35 and
RS232 data through the use of the appropriate Personality module. Personality modules
can be intermixed on the same RS530 card.

»  The 820360 HSU Trunk Card supports two V.11/X.21 data ports The ports may be
configured as user ports, or can be used as externally clocked network interface ports.

e The821260 HSU card supports two “true” V.35 synchronous data ports.

e The821360 HSU Card provides two ports. Each port can be individually configured to
support RS530 or V.35 devices. The 821360 al so supports V.25his dialing commands (an
in-band diaing protocol) and RS366 dialing through the use of separate DB-15 pin
RS366 port connectors on the rear of the card. The 821360 also has aproprietary in-band
performance monitoring system.

e The821460 HSU card supports two (2) V.35 synchronous data ports. The ports may be
configured as user ports, or can be used as externally clocked network interface ports.

The 821570 HSU card provides four ports which can be individually configured to
support RS530, R$449/422, and V.35. devices.

e The821660 HSU card provides four-ports which support four EIA530/A or V.35 data
ports. The selection EIA530, EIA530A, or V.35 is made on a port-by-port basis using
on-board switches. This enhanced HSU card is a derivative of the 821570 card, with
better clock performance, atrue V.35 interface and areceiver clock invert option.

Each port on aHSU can be independently configured to operate at speeds of Nx56 or Nx64
Kbps, where N equals 1to 24 in T1 mode or 1 to 31 in E1 mode. In addition to the data rate,
each synchronous port’s Transmit Clock can be programmed for Internal or External modes
and both the Clock and Data Polarity may be inverted through software.
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The External Transmit Clock mode and the Inverted Clock Polarity mode may be useful in
ensuring that both the Transmit Clock and the Transmit Data are in sync when they reach the
HSU port.

Thisshould occur when the HSU port and the attached device are connected over along cable.
The Data Polarity may be inverted to ensure the density for Nx64 Kbps data circuits
supporting HDL C-based protocol s that are connected to non-B8ZS T1 facilities.

The*“Clear To Send” control lead may always be set to high, low or local mode. In local mode,
the CTS signal reflects the state of the Request To Send (RTS) signal that isreceived from the
attached DTE device. Inthat mode, the delay between RTS and CTSis software set-able, with
options of 0, 30, 60 or 100 milliseconds. Additionally, if the HSU port is programmed to
operate at Nx56 Kbps, then RTS will be transmitted end-to-end and presented as RLSD at the
far end of the circuit.

Software-initiated diagnostics support include the setting of loca loop backs towards either
the network or the attached DTE equipment. Additionally, aremote loop back function allows
the HSU card to generate three DDS-compatible latching loop back codes for the far-end
OCU, CSU and DSU equipment. Similarly, the HSU data port may be programmed to detect
and respond to both latching and non-latching DDS-format OCU, CSU and DSU loop back
codes initiated from the remote end of the circuit. A time-out option authorizes the HSU port
to automatically release the loop back after ten minutes. This feature appliesto an HSU port
that is running at 56 Kbps or for super-rate circuitsif the loop back code is transmitted in the
first super-rate’s DSO. The card can also generate and recognize two industry standard
in-band loop-up and loop-down codes that act on the entire super-rate circuit. Those are the
ITU (CCITT) V.54 code and the ANSI Fractional T1 code.

Additionaly, the integral Bit Error Rate Tester (BERT) can be used to generate test patterns
and route those towards the WAN facility. These test patterns can then be used to verify
synchronization and measure circuit quality. For further information regarding Performance
Monitoring and Diagnostic Capabilities, see Chapter 8, System Testing and Diagnostics.

Applications

There are several business applications the Integrated Access System equipped with an HSU
card supports.

e LANtoLAN

* LANtoWANtoLAN

»  Work Station to Computer
e Computer to Computer

*  Compressed Video

« CAD/CAM

* Cadll Center
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2.3.2

2.3.3

HSU Application Example

A mgjor Health M ai ntenance Organi zation has numerous | ocationswhich have a Central main
hospital facility and smaller satellitefacilities. The HM O cannot afford to fully staff eachmain
and satellite site with specialist. As patients enter the satellite facilities, video and audio
sessions can be established with the specidists at the Main hospital. Although the satellite
sites are not equipped with Intensive Care Units, emergencies can be admitted and support
solicited from the Main hospital personnel as shown in Figure 2-4.

Remote
Medical
Facility

HH
I
Video Codec

Main Medical
Facility

Remote
Medical
Facility

Multichannel
Conferencing Unit

Figure 2-4.Point to MultiPoint One-Way Video and Audio using HSUs

OHSU Card (823760)

The OHSU card allowsthe connection of |EEE C37.94 compliant teleprotection equipment to
WAN links. OHSU cards can be installed in any of the User Slotsin an Integrated Access
System chassis.

The OHSU Card containstwo IEEE C37.94 compliant optical interface ports. These portsare
designed to function as the multiplexer equipment end of the interface.

Designed to C37.94 requirements, the OHSU ports are the timing source for the optical links.

Each port of the OHSU allowsthe user to map the payload (up to 12 x 64kbps) of the C37.94
link onto the IMACS WAN link.

Software-initiated diagnostics support includes the setting of local 1oop backs towards either
the network or the attached tel eprotection equipment.
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The current optical link status can be checked using the OHSU main screen and the LED for
each port on the front panel.

SRU Card (822060)

The SRU card enables high density connectivity for local, synchronous or asynchronous
peripherals. The 822060 SRU Card allows connections of up to ten RS-232, low-speed and
medium-speed (300 bps to 38.4 kbps) data terminals to the Integrated Access System. Since
an SRU port does not require a complete 64K bpstime slot, the Sub-Rate card allows you to
multiplex a number of devicesinto asingle, subdivided time slot on aWAN card. SRU card
ports can aso be multiplexed with voice traffic on an ADPCM engine.

Each RS-232 port can be independently programmed for synchronous (including HDLC) or
asynchronous operation. Synchronous operation is avail able at speeds of 2.4 Kbps up to 38.4
Kbpswhilefor asynchronoustherangeis 300 bps up to 38.4 Kbps. Each synchronous port can
receive timing from either the DTE device or the system clock.

If the DTE supplies the transmit clocking, it must be synchronized with the system clocking
source. For each asynchronous data port, the stop bits, data bits and parity are user
configurable. The SRU incorporates a built-in V.14 Async-to-sync converter to avoid
over-sampling and consequently saves bandwidth. Asynchronous data circuits are converted
to synchronous mode by the SRU card prior to multiplexing onto a WAN aggregate.

Subrate data ports are multiplexed into industry standard DSO formats. The user may specify
the format of the DSO that the data port is assigned to. The choices are: (1) DSO-A which
allows only one data port to be mapped into the DSO and (2) DSO-B which allows multiple
dataports from multiple SRU cards in the system to be mapped into the same DSO time dlot.
If the DSO-B format is selected, then the user can specify the type of DSO-B format required
(b-5, b-10 and b-20) and the sub-rate position that the data port will occupy within the DSO-B
frame.

In b-5 mode, the DSO isdivided into five sub-rate positions, each of which are occupied by a
data port operating at 9.6 Kbps, 4.8 Kbps, or 2.4 Kbps. Additionally, one or two 19.2 Kbps
circuits are supported in b-5 mode. Each would occupy two of the five sub-rate positions.
Additionally, data circuits running at 28.8 Kbps or 38.4 Kbps are supported in b-5 mode and
will occupy three or four of the five available sub-rate positions.

In b-10 mode, the DSO is divided into ten sub-rate positions, each of which are occupied by
adata port operation at 4.8 Kbps or 2.4 Kbps.

In b-20 mode, the DSO isdivided into 20 sub-rate positions, each of which are occupied by a
data port operating at 2.4 Kbps.

In the application shown in Figure 2-5, the IAD with the SRU card (on the right hand side)

can either send each sub-rate on a separate DSO (DSO-A format) or groom multiple subrate
channelsinto asingle DSO (one of the DSO-B formats).
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IAD w/SRU
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DTE (300 bps - 38.4 Kbps)

Figure 2-5.1AD with SRU Card Application

The SRU card also supports X.50 division 3, an ITU (CCITT) standard for sub-rate
multiplexing. The maximum bandwidth of the SRU card is 115.2Kbps. The SRU card
providesthe ahility for software configurable delay optimization. If delay optimizationisused
on all 10 ports, the maximum bandwidth available will be 76.8Kbps. Software-initiated
diagnostics supported on the SRU card is the same as on the HSU card.

2.35 FRAD Card (823160)

The 823160 Frame Relay Assembler/Disassembler (FRAD) user card provides eight portsfor
transport of low speed data across Frame Relay Networks. The FRAD can encapsulate HDLC
protocols (such as SDLC). Each port can be independently configured for asynchronous,
transparent synchronous data or HDLC.

When taking data from the on-board RS-232 port, the FRAD card supports speeds of 2.4, 4.8,
9.6, 14.4, 19.2, 28.8 and 38.4 Kbps, independently configured on a per port basis. The
aggregate Frame Relay encapsulated traffic coming out of the WAN card can be configured
to transmit at 56 or 64 Kbps.

When processing HDL C data, the flags and the CRC are removed before assembling the
frames. For asynchronous data, start and stop bits are removed before the frames are
assembled. Other datais treated as atransparent data stream and all bitswill be encapsul ated
into transmitted frames. The FRAD card supports proprietary sub-addressing over a PV C.
Thissub-addressing istransparent to the Frame Relay Transport Network, but allows multiple
ports on asingle FRAD to share the same PV C, resulting in lower costs.

The FRAD card also maintains performance statistics detailing the number of frames
transmitted, number of frames received, number of octets transmitted, number of octets
received, number of frames dropped before being received during a 15 minute interval and a
status field describing the conditional that caused the dropped packets (DTE port down, loop
back in progress or port in standby). All these performance statistics are gather for 24 hours,
in 1 hour intervals. The FRAD card also provides test frame generators for additional
diagnostics.
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In the application represented by the Figure 2-6, the router on the left (at aremote office) is
connected to the system viathe FRAD card at 9.6K bps, along with other voice traffic from a

PBX.

The router traffic is mapped onto a DSO on the T1 link to the Central Office whereitis
separated by aDACS and directed towards a Frame Relay network and switched/routed to the
destination router at the headquarters. See Figure 2-6 for an illustration of the FRAD Card’s

capabilities.
DACS
IAD w/FRAD
i
L = -
as U Frame Relay
PBX

Figure 2-6.1AD FRAD Card Application
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2.3.6.1

OCU-DP Card (8249, 824660 & 824760)

The OCU-DP (Office Channel Unit - Data Port) is used to interface directly to Data Service
Units (DSUs)/Channels Service Units (CSUs) supporting data traffic up to and including
64K bps. A four-wire circuit can connect the OCU-DP card to aDSU/CSU that can be located
up to four miles away. In switched 56 Kbps mode, users can access the network on an
as-needed basis by dial-up commands. The system unit must be equipped to provide-48 VDC
power to fully support the functionality of the OCU-DP card.

OCU-DP Card Models

Thelntegrated Access System supportsthree cardsfor support of external CSU/DSUsthat are
stated below:

* 8249 OCU-DP 2 Port Card
» 824160 OCU-DP5 Port Card
* 824660 OCU-DP 10 Port Card

All OCU-DP cards have RJ48 female connectors.

Each OCU-DP port can be independently programmed to operate at 2.4, 4.8, 9.6, 19.2, and 56
Kbpsin either DSO-A, (one channel per DS0) or DSO-B format, which allows multiple data
ports from multiple OCU-DP cards in the system to be mapped into the same DSO0 time dot.
If the DSO-B format is selected, then the user specifiesthetype of DSO-B format required (b-5,
b-10 or b-20) and the sub-rate position that the data port occupied by the data port within the
DSO-B frame.

In switched-56K mode, an OCU-DP port provides a connection for an external Switched-56K
DSU/CSU that will perform al call set-up and dialing functions. The OCU-DP card converts
the call set-up commands into standard signaling and sends the signaling over the WAN
facility.

All OCU-DP cards support alow speed secondary channel that is established in the 8t pit
position of the DSO time slot to which the OCU-DP port is assigned. The secondary channel
can be used for testing and maintenance of the main circuit or for the transmission of other,
independent, low speed data. The specification table shows the secondary channel rates
associated with the standard primary port rates of the OCU-DP card.

The 8249 OCU-DP card also supports two methods of error correction. Thefirst is known as
“Majority Vote” and applies to the lower data rates, specifically, 2.4, 4.8 and 9.6 Kbps. The

other isknown asthe BCH (Bose-Chaudhuri-Hocquenghem) method and appliesto datarates
of 19.2 Kbpsand 56 Kbps. In the case of a19.2 Kbps circuit, the error correction information
is placed in the same DSO that the circuit occupies. In the case of a 56 Kbps circuit, the error
correction informationis placed in afollowing, adjacent DSO time slot on the WAN aggregate.
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On all OCU-DP cards' performance statistics is collected by the system and are available
through the user interface. Performance statistics include Errored Seconds (any second with
an error), Severely Errored Seconds (any second with an error rate exceeding 10E-3) and
Consecutive Severely Errored Seconds (CSES). They are displayed in hour intervalsfor up to
24 hours. CSES are counted by the system once ten consecutive Severely Errored Seconds are
logged. The CSES counter stops if the system logs ten consecutive non-Severely Errored
Seconds.

An OCU-DP port on the 8249 card may be programmed for OCU mode or CSU mode. OCU
mode is the most common and is used whenever the OCU-DP port attachesto a CSU/DSU
over afour-wire circuit. CSU mode allows the card to be connected directly to the digital
network.

Software initiated diagnostics supported by the OCU-DP card include the setting of six

different loop backs. Three of these act onthe OCU-DP card itself and are known aslocal loop

backs and the other three generate loop back patterns to remote devices and are known as

remote loop backs. Among local loop backs, there are three types.

»  loop backs of the 4-wire analog interface of the OCU-DP port towards the attached CSU

*  loop backs of the 4-wire OCU-DP interface towards the network

»  loop backstowards the network at the point where the OCU-DP card interfaces with the
system bus

All three remote loop backs are latching loop backs. These latching loop backs are:

» loop back of the analog interface of the remote OCU-DP device back towards the
network

» loop back of the 4-wire interface of the remote CSU device back towards the network

»  loop backs of the 4-wire interface of the local CSU device towards the network.

An OCU-DP port may be programmed to detect and respond to both latching and non-latching

(i.e., dternating) DDS-format OCU loop back codes that are initiated from the remote end of

the circuit. A time-out option authorizes the OCU-DP port to automatically release the loop
back after ten minutes.
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BRI Card (826X Series)

The 826x line of BRI Cards offersindustry standard ISDN BRI “U” or “S/T” Interfaces. Each
BRI Card supports eight BRI “U” Interfaces for long line circuit provisioning, or “S/T”
Interface for local provisioning. The BRI Interface provides two bearer and one data channel
over two wires (1 pair). The S/T interface provides the same functionality over 4 wires (2
pair). In addition to this, each BRI “U” Interface supports 256x NTUs, providing remote NTU
management.

The Basic Rate Interface “U” Interface card offers connectivity to sites located up to 18,000
feet from the Integrated Access System. This distance is influenced by factors such as wire
gauge, bridge tap and loading patterns as described in ANSI T1.601-1992 specifications. The
BRI cards are equipped with eight “U” interfaces that can carry one BRI, 2B+D channel. This
will give users either two 64 Kbps or one 128 Kbps bearer channels per interface. The “U”
Interfaceis also provides optional sealing current for maintaining wire pair performance.

When used with WAN and Server Card options, the BRI card facilitates BRITE (BRI
Terminal Extension), leased lineor IDSL (2B1Q) Provisioning, BRI to PRI operation and BRI
(data) to Frame Relay Operation.

BRITE allows the Integrated Access System to extend the reach of an ISDN PBX hundred of
miles away from the location of the PBX switch as shown in Figure 2-7. All services are
passed to the remote location with no restrictions, enabling the end user or agent to use all
PBX functionality asif they werelocally attached to the switch. Management of this solution
is transparent to the PBX programmer. All remote extensions are treated as if they are local
connections. No specia programming or management is necessary. For example, if there was
an ISDN switch located in Los Angeles, ISDN capabilities could be transparently transported
across the network to aremote call center in New York.

ISDN Switch

BRI-ST

Figure 2-7.BRI Terminal Extension Application

The BRITE mode supports switched connectivity to ISDN capable switches and D channel
signaling on either afull DSO or multiplexed 4:1 on asingle DSO. The ability to multiplex 4
D channels onto one DSO allows for more efficient provisioning.
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Another application of the BRI card isfor leased line, or IDSL (ISDN Digital Subscriber
Loop) as shown in Figure 2-8. Thisalows for theaDDS type circuit, with 2 * 64 kbps bearer
channels over asingle wire pair. The leased circuit can be any standard 2B1Q (U interface)
NTU device that supports “nailed-up” (1 or 2B channels) connections and no D channel
signaling.

Figure 2-8.BRI CardinalLeased Lineor IDSL Application

BRI Card Models

In both cases, leased line and BRITE, B channels carrying voice traffic on the BRI card can
be compressed through the ADPCM card to extend the user’s resources. The only limitation
on BRI trafficisthat NTUs or NT1s must be located less than 18,000 feet from the system
unit. All BRI cards are built to GR-1089 specifications.

The 826070 BRI “U” Card has software configurable mode operation of LT and NT. It
supports up to eight leased or BRI terminal extension (BRITE) applications. The 826070 does
not support sealing current.

The 826171 BRI “U” Card has all of the functionality of the 826070, however, switching
between the LT and NT modes must be done by making a menu selection and changing
jumper connections on the card. Also, the 826171, unlike the 826070 card supports a user
configurable sealing current of 7.5mA or 15.0mA.

The 826270 BRI Card “S/T” Card isdesigned to support “S/'T” 4-wire interface applications.
This card provides TE, NT1 and NT2 emulation and is commonly used to provide remote
extension of four-wire BRI CPE devices from an ISDN PBX.

The 826x70 series of BRI cards are also designed to support externa timing part of the
standard functionality. All BRI cards support extensive built in diagnostics and tests. Loop
backs can be generated on a per channel basis, with choice of loop back generation mode and
loop back codes. Builtin BERT testsinclude off, mark, space, 1:1. 1:7,p_1,p 0,p_1:1,p 1.7.

In addition to al of the software configurable options on the BRI card itself, the BRI card has
the ability to remotely manage up to eight NTUs. The NTUs DTE interfacetype, datarate and
asynchronous baud rate are afew optionsthat are configurable through the BRI card interface.
Thisfurther enhances network manageability by accessing al ISDN equipment from asingle
platform.
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DSO-DP Card (825460)

The 825460 DSO Data Port/G.703 Data Unit (DSO-DP/G.703) is a plug-in user card for the
system. The DSO-DP/G.703 provides a 64 Kbpsinterface to aDSO of a TL/EL network. The
card supports four (4) ports each of which provide a 64 KbpsinterfacetoaDSO onaT1 or
E1 WAN link. Each DSO-DP/G.703 card can be installed in any User Slot and provides four
(4) DB15 female connectors.

The DSO-DP/G.703 card can be programmed to operate in either DSO-DP made or in G.703
mode. In G.703 mode, the card supports either co-directional or contra-directional operation
and that option is set-able on a port-by-port basis. In DSO-DP mode, in addition to Transmit
Dataand Receive Data, the card can be programmed to either provide a64 Kbps bit clock and
an 8 kHz byte clock to the attached device or to receive those two clocks from the attached
device.

In G.703 Co-Directional mode, the Transmit Data and Receive Dataleads are supported. The
clock information and the datamake up acompoasite signal and the clock must be derived from
the data stream. In G.703 Contra-Directional mode, the port provides separate Transmit and
Receive Clocksto the attached device. Both clocks are 64 K bps clocks with embedded 8 kHz
Bipolar Violations (BPVs) to mark the byte boundaries.

Software-initiated diagnostics supported on the DS0-DP/G.703 card include the setting of
local loop backs towards either the network or the attached DTE equipment. In addition, a
remote loop back function allows the DSO-DP/G.703 card to generate four DDS-compatible
latching loop back codesfor the far-end OCU, CSU, DSU or DSO-DP equipment respectively.
A time-out option authorizes the DSO-DP/G.703 port to automatically release the loop back
after ten minutes.
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B7R IP Concentrator Card (822860)

The 822860 B7R |P Concentrator card provides a means of concentrating network
management data from up to 8 remote IADs onto a single asynchronous SLIP link for
connectiontoaNMS. Normally, theNMSis LAN based and an asynchronous terminal server
isalso required to interface the SLIP link to the LAN.

Management information from remote Integrated Access Systems can be directed to the IADs
containing the 822860 over the Facilities DataLink (FDL) or an ESF T1 link as shown in
Figure 2-9. FDL isa4 Kbps channel normally used to manage the T1 link. When the FDL is
used to carry management dataiit is no longer able to carry T1 management data as well.

DACS

4Kbps FDL TSR 38.4KbpS | Tarminal
il Server [ |

|

Up to 8 DSOs

Figure 2-9.B7R Card used for Network Management (822860)

The remote systems must be configured with the TCP/IP CPU software option. Remote units
send management information in I P packets over the FDL to an intervening AT& T DACSII.
The DACSII can be configured to convert the IP management information from the FDL
channel into afull DSO using alink level protocol called Bit-7 Redundant (B7R).

Even though the management information isonly 4 Kbpsit will occupy the full 64 Kbps DS0.

The resulting 8 DS0s are then routed over T1 link(s) to the Integrated Access System that
contains the 822860.
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2.4

Physically the 822860 isthe same card asthe 822060 SRU card. Both haveten RJ-48 interface
ports, but on the 822860 the first eight are physically disabled and, effectively, replaced by
eight “internal” ports used for the DS0Os. The ninth RJ-48 port isavailablefor maintenance and
the tenth RJ-48 port is used for the aggregate SLIP line to the terminal server.

ADPCM Voice Compression Server (887160)

The 887160 ADPCM (Adaptive Differential Pulse Code Modulation) server card is designed
to compressdigital and analog voicetraffic for transmission over wide areanetwork links. The
level of compression for anindividual channel is software configurable at 24K bps, 32K bps or
40K bps. A single ADPCM card is capable of compressing 64 channels of voice
simultaneoudly.

Since the ADPCM card isaserver card, these 64 channels can be originated from avariety of
interfaces, including FXS, FXO, E&M, SRU, BRI, and TI/EL. Up to two ADPCM server
cards can be supported per Integrated Access System for atotal of 128 compressed voice
channels. A third ADPCM server card can be utilized for 1:N redundancy.

The sum of the compression rates for the engine pair must equal 64Kbps. A 32Kbps circuit
can only be paired with a32Kbps circuit. A 40Kbps circuit can only be paired with a 24K bps
circuit and vice-versa. The ADPCM server card can also pair alow speed asynchronous data
transmission (19.2Kbps or less) from an SRU port with a 40kbps engine. This data path will
occupy a24Kbps engine. Group 11 FAX is supported in 32K bps channels and Group |11 FAX
is supported in 40K bps channels.

Modem support up to 4.8Kbps, and V.32bis to 9.6K bps is supported in 32K bps channels.
Modem speeds up to 12K bps, and V.32bis speeds up to 14.4Kbpsis supported in 40K bps
channels. Modem datais not supported in 24K bps channels.

The ADPCM card supports Transition Signaling as defined by ANSI T1.302-1989 with the
exception of the Alarm bits. ANSI T1.302 specifies signaling at the 32K bps compression rate.
The ADPCM card uses this scheme for 24K bps and 40K bps although it isnot included in the
standard.

The ADPCM card can be used in a variety of applications to reduce the number of
transmission lines for efficient transport of voice traffic. It can be used in:

* PBX to PBX trunk application

e Automatic Call Distribution application

«  Efficient wireless base station/hub application
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PBX to PBX Trunk Application

Figure 2-10 showsthe IAD with an ADPCM server used to compresstwo T1 or E1
PBX-to-PBX trunksinto a single trunk. The voice from each PBX is connected viaa digital
T1 or E1 connection to the IAD. The voice channels are routed to the ADPCM server, where
each voice channel iscompressed to 32 Kbps. The compressed voiceisrouted to the outbound
T1/E1link to the other IAD unit, whereit is decompressed and placed back into two T1 or E1
trunks to the remote PBX. PBX to PBX trunk lines can be compressed 2:1 to reduce leased
line charges. The application is also valid for analog PBXs and key systems.

TUEL T1/E1 Carrier
Network
=28y

PBX IAD IAD

T1EL

|

(o] )

PBX

Figure 2-10.IAD using ADPCM for PBX to PBX Application
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2.4.2 Automatic Call Distribution Application

The ADPCM server can be used to reduce leased line chargesin automatic call distribution or
remote call center applications by increasing the number of voice circuits supported on a
single T1 or EL

The application shown in Figure 2-11 illustrates an | SDN-based automatic call distribution
system. The Integrated Access System is used to provision BRI remotely viaBRITE (BRI
Terminal Extension). With thel AD, ten BRI circuits can be extended to remote | ocations over
asingleT1line, and 13 over asingle E1 line. The IAD is ableto do this by placing the 2B+D
signal into 2.25 time dots (1 for each B, and.25 (16K bps) for the D channel).

The ADPCM server is used to increase the number of BRI circuits supported per T1 or E1 by
compressing the B channelsin voice only applications. This means that a 2B+D channel can
be transported in 1.25 time slots (.5 for each B, and.25 for the D channel). Hence, 19 BRI

circuits (38 voice channels) are transported over asingle T1 and 24 BRI circuits are
transported (48 voice channels) over asingle EL.

ISDN or Automatic
Call Distibution Switch

IAD BRI-U BRI-U I1AD

T1/E1 Carrier Voice is Compressed
Network 2:1 for efficient
Voice Processing

44444

NTL | =====——e—ceccccccccccce——

BRI-ST

ISDN Terminals
Agent Positions

ISDN Terminals
Agent Positions

Figure 2-11.1AD in an I SDN-based ACD System
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2.4.3 WirelessBase Sation Application

In the application shown in Figure 2-12, the IAD is used as a channel bank at each of the
remote Base Stations. In each of the stations, the |AD is connected viaT1/E1 or Analog voice
ports to the radio transmission equipment. The voice circuits that are destined for the
switching center are sent to the ADPCM voice compression server at each base station. This
compressed voice traffic is then groomed with other Base Station data traffic and transmitted
over Fractional TL/EL lines. An IAD is used at a central location to groom the Fractional
T1/Ellinesintotwo T1sor Els. Thesetwo linesare connected to the Switching Center where
an IAD with two ADPCM serversis used to decompress the voice circuits and send them to
the switch viafour T1sor Els.

‘ ADPCM Engines at Base Station/Hub/MSO ‘

|

Base Stations Base Station/Hub Main Switching Office (MSO)

MSO Switch

Figure2-12.1AD in a Wireless Base Sation Application

Base Station to M SO voice traffic can be compressed to efficiently backhaul traffic, which
reduces line charges. An alternative to this application would be to transport the voice from
the Base Station to the Hub uncompressed over the Fractional T1s and E1s and then perform
the voice compression function in the IAD at the hub.
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2.5

| SDN Primary Rate Interface (PRI) Server (884060)

The PRI Server Card (884060) provides flexible access and routing of PRI-based ISDN
services. The ISDN PRI Server can be used for enabling applications such as Video
Conferencing, Video Broadcast, ISDN Grooming, and Fractional PRI provisioning. The PRI
Server card supports B channedl bandwidth of 56K, 64K, 384K, 1536K and M ulti-Rate speeds
where available. Multi-Rate speeds allow the PRI server card to select calsin increments of
64K bps. In areaswhere M ulti-Rateisnot supported by thelocal ISDN switch, an Inverse Mux
(IMUX) Server Card should be used to aggregate individual 64K bps calls.

The PRI card can be utilized with the 821360 Switched HSU Card for RS-366 and V.25bis

bandwidth on demand dialing. Additionally, regular HSU cards can be used for DTR dialing.
The PRI server card supports both the Network and User side protocols associated with ISDN
PRI services and therefore the IAD can be used to both provision and terminate ISDN calls.

The following components make up the BRI/PRI solution:

¢ One 881162 Multi-Server Card

e One 65130 BRI/PRI Service Trandation Software Package

e Optional WAN Interfaces with associated Line Interface Modules
e Optional ISDN ‘U’ Interfaces

e 884060 ISDN PRI Server Card with 8 D Channels

Thecards provideflexible accessto PRI-based | SDN services such as Switched 384, Switched
T1, and Switched 56/64. The PRI Server Card (PRI card) provides both local D channel
origination and termination and D channel consolidation. It offers a perfect aternative to
standalone ISDN access devices when other “non-ISDN” voice and data services must be
consolidated in addition to ISDN services.

The 884060 ISDN cards can be simultaneously connected to several network and user side
ISDN PRI facilities. The ISDN PRI card provides D channel support of both the network side
protocol and the user side protocol. Typically, the IAD with an ISDN PRI card, supplies the
network side protocol on aD channel connected to aPBX, and provides the user side protocol
on the D channel connected to a carrier switch.

The 884060 ISDN PRI server card can also be configured to route callsfrom aPBX, multiple
PBXs, and DTE devicesto multiple ISDN service providers. services. The 884060 | SDN PRI
Server does not support BRI-to-PRI trandation. This application is supported by the 65130
ISDN BRI-PRI translation software running on an 881162 ACS card.
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NFAS (Non-Facility Associated Signaling)

All ISDN PRI cards can be configured to support NFAS (Non-Facility Associated Signaling).
Thelimit for NFASis 191B+D in T1 environments (8 times 2 minus 1 D channel) and 239
B+D in E1 environments (8 times 30 time slots minus 1 D channel).

A basic ISDN PRI facility isaT1 link that consists of 23 B channelsand 1 D channel
(23B+D), or an E1 link that consists of 30 B channelsand 1 D channd (30B+D). Note that
onetime slot on any E1 link isreserved for maintenance use and is neither aB channel nor a
D channel. The D channel providessignaling for all of the (23 or 30) B channels on the facility
carrying that D channel.

However, many ISDN applications have relatively low call rates (i.e., the D channel is not
very busy), but need more than 23 (or 30) B channelsto carry user (bearer) traffic. In these
cases, aD channel can be set up to perform signaling not only for the B channels on its own
facility, but also for B channels on other facilities (i.e., other TL/E1 WAN links). When aD
channel is so provisioned, it is considered to be performing non-facility associated signaling
(NFAS).

The system islimited to 8 WAN links. Thus the system limit for NFASis191B+D in T1
environments (8 times 24 minus 1 D channel) and 239B+D in E1 environments (8 times 30
minus 1).

Although this Integrated Access System supports NFAS, it can only be implemented within
private networks or in public networks where it is supported by the service provider. Within
EC and EFTA countries NFAS is considered an EC-MOU2 supplementary service whichis
still at the discussion stage and therefore is not supported by any of the European Service
Providers.

Remote L ogin

In addition to carrying ISDN signaling information, the D channel can also be used to log into
aremote system unit to check card status, and perform necessary system maintenance. This
unique application does not require B channel allocation. The ISDN call is placed on the D
channel to the ISDN network and routed to the D channel of the remote unit. Coordination
with the ISDN facility provider is necessary to obtain the number for the remote system unit.
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Applications
The ISDN PRI Server card can be used in avariety of applications:

Reference Guide

Fractional ISDN PRI provisioning

Video conferencing

Integrated ISDN access with SINA

Video Broadcast

Router with redundant trunk routing via ISDN
Router adding incremental bandwidth

PRI to FXS
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Fractional PRI Provisioning

An Integrated Access System equipped with a 884060 PRI Server card is used to groom
multiplefractional PRI circuitsinto one or more PRI circuitsfor backhaul to an ISDN switch.
Perhaps acustomer may not need the entire bandwidth delivered by aPRI circuit. The optimal
alternative would be to purchase afractional PRI service delivered over aregular T1 or E1
circuit.

When a service provider has multiple fractional PRI customers, the service provider can
deploy the Integrated Access System to groom the multiple fractional PRI circuits into one
fully utilized PRI TL/EL circuit which is back hauled to the switch. This concentration of PRI
circuits reduced back haul costs for the service provider, and conserves T1/E1 ports and
D-channels on the ISDN switch itself.

Figure 2-13 shows that three customers are subscribing to ISDN services. Each customer is
using afractional PRI service. Each customer could bedirectly connected to the ISDN switch,
which would consume three fractional T1/E1 circuits, and three D channels. Instead, the 3
fractional ISDN circuits are connected to a PRI Server equipped IAD.

The PRI server groomsthe B channelsin the threefractional ISDN circuitsinto one circuit. It
also grooms the three D-channél circuitsinto asingle D channel that is routed to the switch.
The lAD benefitsin this application include saving on back haul costs, switch port costs, and
switch system resources.

Customer 1
10B+D

IAD ISDN Switch

i 23B+Don T1
Customer 2 )
7B+D L 30B+D on E1

Customer 3
5B+D

Figure 2-13.Fractional PRI Provisioningusingan IAD
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2.5.3 |SDN Video Conferencing and Video Broadcast

This Integrated Access System is used to connect video conferencing equipment to an ISDN
PRI line. In Figure 2-14, avideo CODEC issharing aPRI linewith an ISDN PBX. The system
issimultaneoudly routing callson acall by call basisto either the PBX, the CODEC, or out to
the network.

The video conferencing equipment can be connected via an RS-449 connection with an
RS-366 dialer or directly tothe IAD viaan ISDN PRI interface. A connection tothe IAD via
the RS-449/RS-366 combination would require the use of a switched HSU card in the |AD.

mﬂ IAD
e R ISDN Provider

== L=
PBX o

)
[}

Video

Figure 2-14.Video Conferencing System and PBX Sharinga PRI Line

By grooming the PBX and CODEC PRI circuitsonto asingle, outbound PRI facility, the IAD
utilizes Dynamic Bandwidth Allocation (DBA). The PBX would seize B-channelson a
call-by-call basis, utilizing one B-channel for every cal. The Video Codec would request a
pre-determined number of B-channels. For example, if a 384K call was required, the Video
CODEC requests asingle 384K circuit, which would consume six of the B-channels. If the
ISDN service supports 384K calls, or Multi-Rate services, and the bandwidth isavailable, the
ISDN server card will connect the Video CODEC to proper time dlots. If the bandwidth is not
available, the IAD rejectsthe call. If 384K serviceis not supported by the ISDN service, the
IAD must be equipped with an Inverse Multiplexer (IMUX) server card. The IMUX server
card is capable of bonding or aggregating multiple 64K circuitsinto asingle larger capacity
circuit.

Inbound calls would be handled in asimilar manner. All inbound calls would be screened by
the IADs PRI Server card. Calls destined for the PBX would be routed to the PBX, and calls
destined for the Video Conference Unit would be routed there. If the video Codec was in use,
the IAD will inform the ISDN service that the unit was in a busy condition.

A uniquefeature of the PRI Server cardisitsability to combine multiple ISDN circuitstoform

a Video Broadcast. Thisfeatureis very useful for distance learning applications where a
central site broadcasts video to multiple remote locations.
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In thisapplication, an IAD equipped with a PRI server card takes a video source and makes a
two-way connection with the first remote |AD video conference site as shown in Figure 2-15.
Once that connection is established, the host IAD calls up to atotal of 32 additional remote
video conferences sites and distributes the same outbound video feed to all of those sites.

These additional sites arein aview-only mode and do not distribute video back to the central
site. Theloss of one or more of the remote sites will not affect the broadcast to the other sites.
This application can be upgraded to allow two-way audio to each of the sites though the use
of analog voice cards.

G,

Video

T1/E1 Backbone
Network

Figure 2-15.1AD in Video Broadcast Applications
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254 Integrated |SDN Accesswith SINA

This Integrated Access System is used to support both ISDN and non-1SDN services over the
same T1/E1 circuit. Thismultiplexing of leased line and ISDN servicesis commonly referred
to as Static Integrated Network Access (SINA).

Asshown in Figure 2-16, several non-1SDN applications are used including analog voice and
data applications, low speed SNA data, and non-ISDN PBXs. Several ISDN based
applications are being used including Video conferencing, dial routers, and an ISDN PBX.

The non-ISDN circuits are groomed onto the T1/E1 circuit for delivery to the network. ISDN
applications are sent to the PRI Server card for concentration and are switched onto the same
T1/E1 circuit in time slots appropriate for switched ISDN calls. Within the network, these
circuits are groomed via a cross-connect to the appropriate services.

=

:

Non-ISDN Services

T
w
x

ISDN Services

\

v ([0
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Figure 2-16.IAD using SINA for ISDN and Leased Line Traffic
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255 DataBackup and Bandwidth on Demand

ThisIntegrated Access System with aPRI server isused to back up datanetworksin the event
of acircuit outage. In the example shown in Figure 2-17, an IAD is used to connect a router
to aleased line circuit. The PBX isusing the IAD equipped with a PRI server card to connect
to the PRI circuit. In normal operation, both the voice traffic and the data traffic smply pass
through the IAD. In the event that the leased line circuit is dropped the router will sense the
loss of data and attempt to dial bandwidth viaits second line. This second port can be
configured on the |AD to accept dial commands using the V.25bis, or to dial a pre-determined
number when the |AD senses DTR.

When the router sensesthat afailure has occurred, it will request bandwidth from the IAD. If
the PRI does not have enough bandwidth to satisfy the router’s request, the IAD rejects the
call. The router will then request another call with smaller bandwidth requirements and will
monitor the original leased line for presence of data. When the router detects that the leased
lineisback in operation, it will switch itstransmission path back to itsoriginal state, and drop
the ISDN connection.

This configuration is utilized to provide bandwidth-on-demand during peak utilization times
such as nightly backups. With this application, the PBX utilizes the PRI bandwidth on a
call-by-call basis during the day, and the router utilizes the leased line. At a pre-determined
time-of-day, the router would request all or the majority of the PRI bandwidth.

The router utilizes both the leased circuit and the ISDN circuit for a set period of time. For
example, the PRI line would be used during the day to carry the voice calls, at night the PRI
line would be used to increase the bandwidth available for the nightly computer systems
backup. The router routes packets over both the leased line and the PRI line until the backup
was complete. At that time, it would disconnect the PRI call.

7
PRI TUEL /T1/E1 Backbone ) TME!
Network
e ) il N

ooy oo
d
PBX N ., PBX
\ PRI PRI N
v’ N ’ N
4 V.25bis/DTR N /' V.25bis/DTR
Z  Dialing AN , Dialing A

Router Router

Figure2-17.1AD using a PRI Server Card for Data Backup

2-32 Reference Guide



Applications | SDN Primary Rate Interface (PRI) Server (884060)

256 PRI toFXStermination

This Integrated Access System is used to connect calls to an analog modem rack as shownin
Figure 2-18. This application is usually used to terminate a mix of ISDN originated calls and
analog modem originated calls to the same destination. This is common in remote access
applications where there is a need to support both existing analog modem applications and
new digital ISDN connections over the same network facility.

End users can migrate as needed from analog modemsto | SDN, sharing the sasmefacility, and
maximizing utilization of network bandwidth. The lAD receivesall calls, examinesthe called
number and routes the analog modem calls to the FXS hunt group.

ISDN data calls are routed directly to the ISDN remote access server. This application only
works for inbound calls since the modems in the rack can not be used to dial out through the

IAD over ISDN.
Modem Rack
IAD EXS Mail Server
IRGRRE T ———
| '“" - oo =
N
Y
N (PRI LAN
Y
* T
Y
PSTN
=
ISDN Remote
=ty Access Server
| —
Modem

Figure 2-18.PRI to FXS Termination
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Routing Capabilities

Call Routing

ThisIntegrated Access System can be simultaneously connected to several Network and User
sideISDN PRI facilitiesand to auser’sdataterminal equipment such asavideo codec or LAN
router. DTE isusually connected to the system’s HSU cards.

Any call originating from aHSU port (with the exception of the Switched HSU card), must
be associated with acall profile. The call profile specifieswhich D channel isto carry the call.
Any device attached to an HSU port that is ableto receiveincoming callsis assigned aunique
number that allowsthe system to route the incoming call to it. Optionally, ashared hunt group
phone number can be assigned to the same HSU port.

When an incoming call isreceived by the system, it first scansall of the primary HSU or FXS
phone numbers to attempt a match. If no match is found, the system then searches the list of
hunt group numbersto find amatch. If amatch is not found, the system will begin searching
the D channel routing tables, for routing of the call to a PRI line. If no matches are found, the
call isrgected.

Local Routing

From an Integrated Access System perspective, devices such asvideo codecs or PBXsthat are
directly attached to the system, (i.e. do not pass through a carrier network to connect to the
system) areconsidered “local” devices. All HSU portsarelocal devices. Any PRI device, such
asaPBX, that is connected to an system D channel configured for “Network” sideisalocal
device. Local routing is defined as call routing between any two devices. Calls can belocally
routed from a PRI to a PRI (for example, from alocal PBX to another local PBX), or from an
HSU to aPRI. HSU to HSU call routing is not supported.

Incoming calls are routed based on the called phone number, not on call profiles. Because the
system does not provide billing information, users may want to prohibit local routing of
D-channels. For example, acarrier may requirethat all calls are routed through the CO based
switch for billing purposes. To provide for this, local routing can be disabled.

If local routing is disabled, any call coming into the system on anetwork side (i.e. local) D
channel will be routed only to auser side D channel based on the called number. Even if the
called number matches, such acall will never be routed to an HSU port or a network side D
channel when local routing is disabled.

When local routing is enabled, then any call coming in on a D channel will be routed to the
first matching phone number, regardless of whether or not the match is for alocal device.
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2.5.7.3 Bi-directional Default Routing

Bi-directional Default Routing is provided for automatic routing when a node is configured
with two Primary Rate D channels as shown in Figure 2-19.

In two channel systems, the user does not have to configure any routing information, as all
calls received on one D channel are automatically routed to the second D channel. The user
only needs to enter routing information for those calls destined to alocal HSU or FXS ports.

HSU/FXS
e
Dchl < f‘::;:::-i; i Dch2

o i

[
ooy N | — ] e—)
PBX IAD ISDN Switch

| -

Default

Figure 2-19.Bi-Directional Default Routing
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2.5.7.4 Alternaterouting

Alternate routing is provided for callsto take an alternate path in the event of a congested or
failed primary trunk. When there are more than two Primary Rate D channel's, phone numbers
can be assigned to more than one D channel. Calls placed or routed through the PRI server
will now have an aternate route if no bandwidth is available on the first specified path.

Alternate routing will also take place in the event of afailure of the first Primary Rate circuit.
In the example shown in Figure 2-20, the call from D1 isusually routed to D2, asthe D
channel numbering is more specific. However, should the D2 trunk become congested or go
out of service, the call will be routed to D3.

| c— I e—
415-6XxX | —
ISDN Switch
7
W] Dial 415-6xxx D2
D1
00y 415-xxxX
PBX
D3
| e— ] e—
ISDN Switch

Figure 2-20.Alter nate Routing

2575 DPNSSTrunk Routing

Digital Private Network Signaling System #1 (DPNSS) is the predominant Common Channel
Signaling scheme used in the United Kingdom for private inter PABX communications.
DPNSS Trunk Routing, provideslow delay for multi DPNSS channel provisioning off asingle
E1 DPNSS aggregate. Thisis achieved by mapping the B channels to dedicated time slots
rather than to hunt groups, which in turn provides efficient D channel grooming and
subsequent billing.
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2.6 Management Channel Concentrator (MCC) Server
(881360)

The Management Communications Concentrator (M CC) provides management connectivity
to remote Integrated Access Systems. It can concentrate the TCP/I P management traffic from
up to 131 remote IAD clients onto either asingle, local 10 BASE-T Ethernet port, or
encapsulate the information as per RFC1490 on to a Frame Relay link.

There can be up to 3 MCC server cardsin an IAD chassis in non-redundant operation. The
following hardware and firmware must be included in an IAD to add MCC Server operation:
e 880360 CPU Control Card with 8 TL/E1 Cross Connect (redundant-capable)

e 892260/892261/892360/892460 - 8 TV/EL Interface card w/ 128K NVRAM.

» 881360 Advanced Communication Server (ACS) with 131 logical ports

* 60500 or above Host Firmware version

* 63130 - MCC Server firmware

The following protocols are supported by the MCC:

»  Ethernet Media Access Control Protocol (MAC)

*  Address Resolution Protocol (ARP)

* Internet Protocol, version 4. (IP)

* Internet Control Message Protocol (ICMP)

e User Datagram Protocol (UDP)

*  Routing Information Protocol (RIP)

*  Frame Relay (RFC1490)

The MCC provides management of remote IADS using TCP/IP and SNMP/UDP/IP through
the FDL bit of the ESF format if used for T1. For E1, management is provided through the
SA4 bit of the frame following the frame alignment word in time-slot 0. The MCC offers far

more interfaces and functionality than the B7R, thusreplacing it, and the device used to route
between the asynchronous aggregate serial port and Ethernet.

M CC can be configured to use unnumbered or numbered interfaces. If unnumbered interfaces
are used, MCC is accessed through the global Ethernet address regardless of what interfaceis
used. If numbered interfaces are used, each interface hasalocal 1P address. Unnumbered
interfaces help conserving IP addresses as only one addressis used per interface. This
addressing method may not be compatible with HP Openview.

The MCC routes | P datagrams between all of its interfaces, based on each datagram's IP
destination address.
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Datagrams are directed (or routed) to the interface carrying the sub-net to which the datagram
belongs or is being transported to, according to the content of the routing table. The routing
table may be supplied with dynamic routes from the Routing I nformation Protocol (RIP) when
enabled. If no match isfound in the routing table, a default route can be designated to direct
al unresolved datagrams to a specific interface.

Initial configuration of the MCC can made through the local VT100 port. When aworking
interface is established to the CPU hosting the MCC, subsequent configurations can be done
remotely via SNMP/TELNET. All configurable port parameters are permanently stored in
NV-RAM and downloaded to the card during startup. An interface card remains in standby
position until correctly configured and activated. Statistics are a so available on both interface
cards.

I P-based management information from clientsistypically provided to the MCC by aDigital
Access and Cross-connect System (DACS) as Bit Seven Redundant (B7R) or Bit Four
Redundant (B4R) DSO channelson aT1 or E1 link. The MCC routes | P packets among the
131 available WAN interfaces, the local host CPU and Ethernet. Each interface represents a
separate network or subnet as specified by the P address and Netmask combination. Three of
the 131 are high-speed interfaces that can either be configured as Nx64 kbps (N=1 to 24 for
T1lor1to3lfor E1). Thoseinterfaces can independently be configured for the Frame Relay
protocol or for transparent HDLC. The 128 lower-speed WAN interfaces can be configured
in groups of 64, to either bein BnR mode or plain 64 kbps. HDLC mode.
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Figure 2-21shows FDL channelsfrom theremote IADsfed intoaDACSII for translation into
multiple B7R encoded DSO channels. IAD I, connected to the DACS I, routes | P datagrams
to IAD Il through the alternative high-speed interfaces. IAD |1 in turn routes datagramsto the
Local Ethernet to the NMS.

Remote IAD using FDL —

O
DACS

1 Nx64 Kbps T1/EL

2 Nx64 Kbps T1/E1

Nx64 Kbps T1/E1

b7R formatted DS-0s from DACS I

IAD w/MCC

Figure2-21.MCC Card in a Multilevel Concentration Application

The MCC card performance figure of 3500 packets/second was obtained using 64 byte
packets. Thisimpliesthat for small frames the processor is the bottleneck since the network
link cannot be saturated. Astheframe sizeincreases, network link utilization becomes higher.
For large frames, the network link will become saturated and hence the bottleneck. An
equilibrium is reached at frame size of 500 bytes when both the processor and links are
saturated.
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Frame Relay Access and Concentration Server

This section highlights the capabilities of the Integrated Access System Frame Relay server
card as a cost-effective, efficient, and intelligent high-speed Frame Relay Assembly and
Disassembly (FRAD) device and access concentrator in aFrame Relay network. This enables
the service provider to deliver Frame Relay and Internet services with ahigh degree of quality
in an economical fashion.

Thefollowing isalist of the Frame Relay server card key benefits:

Highly efficient assembly, disassembly and concentration of Frame Relay traffic allows
for significant Frame Relay switch port savings.

High Frame Relay port density offers significant hardware savings when compared to
typical backbone switches making it suitable for deployment at the customer premises.
Bringing the frame relay network features closer to the end-user and CO reduces
backhaul charges due to efficient use of the frame relay backbone switch port.

100% compliance with industry Frame Relay standards enables ready interoperability in
multi-vendor networks.

Support for existing UNI (User to Network Interface) and NNI (Network to Network
Interface) standards implies that the frame relay server easily integrates into existing,
standards-compliant frame relay infrastructure of the service provider.

Manageability via SNMP and TELNET eliminates need for separate network
management package and offers comprehensive diagnosticsfor both physical and logical
network.

Complete Support for physical layer diagnostics. In addition, it provides network access
for awide range of devices ranging from high-speed data interfaces (HSU), DDS
interfaces (OCU-DP, DSO-DP), IDSL interfaces (BRI), and sub-rate data (FRAD).

Comprehensive, standards-based congestion management techniques.

Standards based congestion management ensure interoperability with existing
infrastructure and enables the service provider to offer better, more cost-effective Frame
Relay servicesto its subscribers.

The Frame Relay Server can be deployed in the following application scenarios to provide a
very cost-efficient and high-quality Frame Relay access to the end-users:

Frame relay switch port savings

Frame relay and Internet service provisioning
IDSL service provisioning

Grooming and concentration in cellular networks
Central Office FRAD

Frame relay concentration at hub sites
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2.7.1

Frame Relay Switch Port Savings

Figure 2-22 shows an | AD equipped with one or more Frame Relay server cardsthat is utilized
at the service provider’s Central Officeto efficiently concentrate multiple lower speed Frame
Relay circuitsinto aconsolidated Frame Relay stream into the backbone Frame Relay switch.
Thisresultsin significant savingsin port occupancy on the Frame Relay switch. Itisamplified
by the fact that these channelized ports on the backbone switches are much more expensive
than unchannelized counterparts.

The presence of 68 highly-integrated channelized Frame Relay ports combined with the
statistical multiplexing advantages of Frame Relay facilitate the savings by reducing the
backbone switch port occupancy by over 2.5times (67 DSO circuitsinstead of 24 DSO circuits
on asingle channelized T1 trunk). In atypical case this reduces circuit cost per DS0 by 20%.

Without Frame Relay Server

Channelized Frame Relay
circuits with smaller CIRs
7 Frame Relay
— N Network
————

O
DACS

With Frame Relay Server

Channelized Frame Relay
circuits with smaller CIRs <

/w\ Concentrated Frame
> - Relay Stream on TL/EL Frame Relay
b Network

IAD
DACS

Figure 2-22.1AD using Frame Relay Server Cards
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2.7.2 FrameRelay and Internet Service Provisioning

The inherent flexibility of the Integrated Access System platform and the versatility of the
Frame Relay server are brought into synergy to provide significant savingsto both the service
provider and user. An 1AD is used as a CLE (Customer Located Equipment) to provide a
wide-variety of voice and data services to a multi-tenant premises. The service provider can
now add Internet services and native Frame Relay servicesby simply installing aFrame Relay
server in the existing IAD as shown in Figure 2-23. There is no significant addition of new
hardware or fork-lifting of existing hardware or complicated provisioning schemes. The
Frame Relay Server also provides a PV C backup feature which the service provider can offer
as a premium, uninterrupted service to a customer in case the primary link fails.

The cost benefits are realized by the service provider due to:

e Savingsin capital expenditure due to minimal hardware upgrades and ease of
provisioning. In addition, the remote management capabilities of the IAD and Frame
Relay server improve the quality of service delivered thereby lowering costs.

*  Thehigh density of logical Nx56/64K ports on the Frame relay server enables very
efficient grooming and concentration of Nx56/64K Frame Relay connections to the
service provider access links.
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Figure 2-23.Frame Relay and Internet Servicesusing |AD FRAD Server
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2.7.3

IDSL Service Provisioning

ThisIntegrated A ccess System with aFrame Relay server can be used for efficient ISDN DSL
(IDSL) provisioning for Internet access at speeds up to 128K. Each BRI card provides up to
eight IDSL ports over singletwisted pair wire. There can be up to seven such BRI cardsin an
800/900 chassis. This arrangement cost-effectively replaces external DDS CSU/DSU
equipment and offers higher bandwidth.

Each Frame Relay server supportsup to 35 NTUs at 128K over 1 T1 (with 3:1 concentration)
or 1 E1 (with 2.5:1 concentration), thereby taking advantage of frame relay’s statistical
multiplexing capabilities.

Up to 64 DSOs are channelized through the Frame Relay Server ports and are concentrated
onto a single port connected to the network. Three concentrator ports bring in additional
NXDS0s channels to be concentrated onto the single outgoing port as shown in Figure 2-24.

=
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64/128Kbps
Frame Relay

Ethernet

64/128Kby S
Z | Frame Rel?ai .-. T1EL
% ‘/—\J:' Frame Relay
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Router 2B1Q s

NTU

Ethernet

64/128Kbps
Frame Relay Support data rates up to 128Kbps

over single twisted pair over 5 Km

DDS CSU/DSU replacement
with BRI-NTU scenarios

Router NTU

Ethernet

Figure 2-24.1DSL Service Provisioning
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Grooming and Concentration in Cellular Networks

Figure 2-25 shows how aremote cell siteusesan |AD, trademarked “ CelIDAX” for all cellular
environment, to transport cellular voice and data traffic to the Mobile Switch Center (MSC).

Atthe MSC, aDCSdirectsthe CDPD treffic (typically, asingle DS0) from each of the 96 cell
sitesto the IAD at same MCS. Because CDPD uses HDL C framing the traffic from the 96
DS0s can be encapsulated by the two Frame Relay server cards located in the IAD. Each
Frame Relay server can takein 64 DSOs directly into ports.

Typically the CDPD traffic is bursty and often less than one full DSO and so can be groomed
and concentrated by the Frame Relay server down to 48 or 24 DS0s depending upon the level
of concentration needed. This resultsin a net savings of two or three T1/E1 spans across the
regional M SCs respectively. The MD-1S (Mobile Data Intermediate System) then processes
the traffic and routes it to the appropriate destinations.

= j Mobile Switch Office

56/64kbps

T1

CellDAX

4 Channelized DS-1s = 96 DS-0s

Frame
Switch

MDIS

Figure 2-25.Cellular Network Frame Relay Application
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2.7.5 Frame Relay Concentration at Hub Sites

In the application shown in Figure 2-26, a corporation which serves awide geographical area
through multiple branch officesis able to utilize the Frame Relay server’s ability to
consolidate and multiplex multiple NX56/64K circuitsinto a single high-speed facility. This
significantly reducesits access chargesfrom its service provider for its corporate Frame Relay
network. Typical examples include banks, health care providers, technology parks, etc.

The branch offices typically subscribe to a Frame Relay service with a Committed
Information Rate (CIR) of 56/64K. At the Head Office/Data Center the traffic is typically
from a“farm” of front end processors, routers and servers.

Without an IAD+FRS at the Head Office/Data Center, multiple circuits would occupy
multiple portsin the service provider’s switch and would be tariffed for lower individual

speeds.

With an IAD+FRS, the multiple lower speed circuits are consolidated and groomed into a
single/few high-speed (Nx64K) circuit. Since the marginal access charge of Frame Relay is
lower at higher speeds, due to economies of scale, this could reduce costs.

56/64K

: T1 Frame Relay
T

Data Proc.
Application

Figure 2-26.Frame Relay Concentration at Corporate Headquarters
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Frame Relay Server Specifications

There can be up to three Frame Relay server cardsin an Integrated Access System chassisin
non-redundant operation. The Frame Relay Server performance figure of 4000
Frames/Second was obtained using 64 byte frames. The following hardware and firmware
must be included in a system to add Frame Relay Server operation:

880360 CPU Control Card with 8 TL/E1 Cross Connect (redundant-capabl€)
892260/892261/892360/892460 - 8 TV/EL Interface card w/ 128K NVRAM
881360 Advanced Communication Server (ACS) with 131 logical ports
60500 or above Host Firmware version 5.x

63160 - ACS Frame Relay Server firmware
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2.8

ATM Server Card (882060)

Although ATM is being touted as an ubiquitous technology for all business communications
services, the redlity isthat it is playing a significant role so far only in backbone campus
network for LAN applications for local transport. This section highlights the benefits of the
various applications of the 882060 ATM Server card and demonstrates how it can effectively
and efficiently to deploy various services. The ATM Server Card provides the ability to
provision legacy voice, data, and video services over an ATM backbone viaa DS3.

The ATM Server card includes support for efficient, standards-based ATM adaptation of a
multitude of legacy traffic types. Examplesinclude analog key systems, routers, video codecs
and PBXs. Legacy traffic is directed from T1, E1, data and voice interfaces to the ATM
Server, which then provides ATM adaptation and encapsulation. By providing direct,
integrated connectivity to the ATM network, the system eliminates the need to run parallel
networksfor ATM and TDM traffic. The ATM Server Card is based on standards adopted by
the ATM Forum and the ITU. These standards allow the ATM Server to inter-operate with a
wide variety of ATM switches and to adapt multiple traffic types for aggregation and
transmission across an ATM network. Some of the well-known switches include those from
FORE, Lucent, NORTEL, GDC, ADC Kentrox (aso listed in afollowing slide).

Sincethe ATM Server Card fitsin any server slot, service providers can deploy the Integrated
Access System in non-ATM access networks today, and easily migrate to ATM based access
by simply adding an ATM Server Card. The ATM Server Card, combined with thewide range
of interfaces on the system, provides the most flexible platform for service provisioning in the
market today. The following isalist of the ATM server card key benefits:

Sandards-based ATM adaptation for voice, video, and data

This feature enables the Integrated Access System to adapt the traffic from awide variety of
legacy interfacesto ATM. Therefore thereisno need to upgrade or replace existing equipment
while migrating to ATM solutions. This results in significant savings in capital expenditure.
Interoperable with deployed ATM switching equipment such as ADC Kentrox, Fore Systems,
Lucent, etc.

Thisisakey selling point of the ATM server. Because of its interoperability with already
deployed ATM switching equipment, it can be easily added with minimal costswhenthe MIS
manager wants to collapse parallel ATM and TDM networks into asingle ATM network.
When an ATM network isinstalled, typically there is excess bandwidth and port capacity that
behooves such amerger of networks. For instance, when an ATM switch isdeployed each line
card will have multiple ATM ports out of which only one or two may be used for data traffic.
The Integrated A ccess System w/ ATM server can be connected to the unused port(s) thereby
consolidating other legacy traffic on to the ATM network. This resultsin significant cost
savings for the customer since there is only one as opposed to two networks to be managed.

Reference Guide 2-47



ATM Server Card (882060) Applications

2-48

Provides DSO granularity for virtual circuit input

By providing DSO granularity, the ATM server is able to direct individual lower speed voice
and data circuits to unique destinations through out the ATM network. Thisis accomplished
without “burning up” multiple physical ports on the ATM switcheswhich are expensive. The
ATM server’s highly efficient and cost-effective aggregation of lower speed CBR and VBR

virtual circuits makes this possible.

Supports constant and variable bit rate adaptation

By supporting constant and variable bit rate services, the ATM server tail ors the adaptation to
best suit application requirements for quality of service (QoS). E.qg., typically voice and video
applications require constant guaranteed bandwidth and stringent delay constraint and are
modeled as CBR traffic. Data, compressed voice and video are amenable to variationsin
bandwidth and delay requirements and are modeled as VBR traffic.

Manageability via SNMP and TELNET

SNMP and TELNET manageability eiminates need for a separate Integrated Access System
network management package. The system and its components can be managed from the same
existing network management device that manages the ATM backbone and other devices.

The ATM server is deployed in the following application scenarios to provide a very
cost-efficient and high-quality ATM service to the end-users:

» Interactive Distance Learning/Tele-Medicine

* Legacy Adaptation to ATM

* Anaog PBXgKey Systems

» Digital PBXs

*  Nx56K/64K Dataterminal equipment

*  Video Codecs

*  Transparent LAN Extension
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L egacy Adaptation to ATM

The addition of the ATM Server card further extends the capabilities of the integrated access
platform by efficiently provisioning a multitude of legacy services for transportation over an
ATM network as shown in Figure 2-27.

There are still many legacy services (PBXs, key systems, video codecs etc.) which need a
parallel TDM network to operate since they are not “ATM-ready.” Two parallel networks
drive up the cost of installation, operation and maintenance. Since businesses have very
significant capital investment in these legacy systems and processesthey cannot justifiably be
fork lifted and replaced by equivaent “ ATM-ready” equipment. Furthermore, when a new
ATM campus network is deployed, typically there is excess bandwidth and port capacity that
isunder utilized. What needsto be added is a cost-effective product for adaptation of all these
legacy servicesto ATM. Thiswould enable connecting a multitude of “non-ATM ready”
equipment to the ATM network.

DS-3/STM1
—

ATM Edge Switch

Router

Figure 2-27.Migrating L egacy Networksto ATM

Reference Guide 2-49



ATM Server Card (882060) Applications

2.8.2 Interactive Distance Learning/Tele-Medicine

The Integrated Access Systems’ integrated multi-service capabilities supports interactive
distance learning applications where the centra site and the major educational centers are
connected through an ATM network and the remote sites are accessed vialeased TI/EL lines.

Thevideo stream (TDM traffic) from the central site is adapted to ATM by the ATM server
and multi-cast to the sites on the ATM network as shown in Figure 2-28. The ATM servers
located at the Major University locations convert thevideo from ATM to TDM traffic and pass
it on to remote sites over leased TI/EL. The ISDN PRI server is utilized in conjunction to
connect the remote sitesto the video conferencing network over TL/E1 leased lines. Theentire
network is managed from a central network management system.

The same network structure is deployed effectively in a Tele Medicine application in which
doctors from central medical centers can exchange patient information, X-rays etc. with
remote hospitals and provide remote diagnosis.
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Network s,
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Conference
System
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Figure 2-28.Interactive Distance L ear ning Application
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2.8.3

2.9

ATM Server Specifications

Up to three ATM server cards can be functional in an Integrated Access Systemin a
non-redundant configuration. The ATM Server card performance figure of 4000
Frames/Second was obtained using 64 byte frames. The following hardware and firmware
must be included to add ATM Server operation:

e 880360 CPU - Control Card with 8 TI/E1 Cross Connect (redundant-capable)
*  892360/892460 - 8 TL/EL Interface card w/ 128K NVRAM
e 882060 - ATM Server card with 1 DS3 ATM UNI port

e 60500 or above Host Firmware version

Routing Server

The IP Routing Server enablesthe Integrated Access System to act as a gateway router to the
Internet via bundled service deployment or in private Intranet network deployment.
Specifically, the primary market for the |P Routing Server is Internet access via bundled
service arrangements (integrated access). The bundled service marketplace is simply the
provisioning of multiple services over asingle T1 or E1 to a customer. Typical bundled
service arrangements include local voice service, long distance service and a data service.
Internet accessis one of the possible data services. The potential market for thistechnology is
guite extensive. There are over 6.5 million small businessin the US, and about 1.3 million of
these have 6 to 20 phone lines. These businesses are prime candidates for bundled service
arrangements. Carriersare aggressively targeting thismarket, asthey striveto out position one
another with integrated business telecommunications solutions.

The Integrated Access System platform isunique in that it possesses many of the qualities
listed below in aflexible form factor. As equipment and technologies mature, thereisa
constant requirement to consolidate communications equipment for many reasons, including:
* lower capital costs

*  integrated management

* easeof useand installation

e remote connection efficiency
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2.9.1 Bundled Service Deployment

The IP Routing Server istargeted at performing boundary routing functions for access to
Internet or Intranet based services. The standard application for an IAD inthisenvironment is
in bundled service arrangements where the IAD is utilized to integrate voice circuits and an
Ethernet-based Internet port at the customer location as shown in Figure 2-29. The carrier
would typically switch thevoicecircuitsto the PSTN viaaDACS, whiletheframerelay based
data connection from the Ethernet port would be connected to a Frame Relay network for
transmission to the Internet. An external firewall can be used for providing and maintaining
security when connected to the Internet.

DACS

T1EL

:

Frame Relay
Network

[c—

T T 1

IP Network

Figure 2-29.IP Routing Server for Internet or Intranet Based Services
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2.9.2 PrivateIntranet Deployment

A secondary market for the IP Routing Server is private Intranet access. In the application
shown in Figure 2-30, remote site A is connected to a private WAN. The remote site has a
single connection to acentralized router, which providesfull P routing functionality. The |AD
on the right hastwo T1 connections, one to each of the two remote |AD, and one connection
to the router. Normally, there would be two connections to the router. However, in this
application, the IAD on the right includes a Frame Relay Server card which switches both
frame relay streams into the router.

TiLd
44444

Tecd
B
FeLERs

PBX/Key System

Router '
T 7T 71

IP Network

IP Network

Figure 2-30.Private I ntranet Deployment using | P Routing Server Card
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| P Routing Server Specifications

Up to three IP Routing server cards can be functional in an Integrated Access Systemin a
non-redundant configuration. The processor performance figure of 3500 packets/second was
obtained using 64 byte packets. The following hardware and firmware must beincluded in an
Integrated Access System to add | P Server operation:

e 880360 - CPU Control Card with 8 TI/E1 Cross Connect (redundant-capable)

¢ 892360/892460 - 8 TV/EL Interface card w/ 128K NVRAM

»  881161- Advanced Communication Server (ACS) with 3 WAN ports

e 60500 or above Host Firmware version (831060 requires 60520 Host firmware)
e 67110 - IP Routing Server firmware

L ow-Bit Rate Voice Server (830060 & 831060)

The 830060 and 831060 L BRV (Low Bit Rate Voice) Server card allows for the compression
of 64Kbps digital voice channelsinto 8Kbps (plus overhead) digital sub-channels, and
subsequently for the sub-channels to be multiplexed over one, two or three composite Wide
Area Network (WAN) links. The LBRV Server can accept voice inputs from either analog
voice ports (such as FXS, FXO, E&M) or from TL/EL1 WAN links through the Integrated
Access System.

Each LBRV / ACELP voice compression server card supports up to three composite links at
speeds of 64k, 128k or 192k. The composite links are comprised of HDL C frames on one, two
or threetime slots. Users assign voice channelsto one, two or three links based on the need to
switch those channels separately through the network. The composite links can be routed
directly to WAN cards or to the Frame Relay Server. When routed to a Frame Relay Server
(FRS), the FRS provides a FRAD function for the compressed voice frames. No Frame Relay
sub-addressing is supported, so all voice channels within each composite link from the
ACELP will betreated asasingle PVC.

Inasingle Integrated Access System, there are 32 voi ce ports which can be compressed but is
dependent on whether the voice channels originate on analog cards, or atotal of 64 ports can
be compressed on WAN time slots.

The LBRV card performs DTMF recognition and re-construction. This meansthe integrity of
DTMF does not suffer from the compression/decompression processes. The LBRV card does
not support MF signaling between switches. The following isalist of the LBRV key benefits:

»  Simpletopologies including Point-to-point, Star, Mesh.
* LBRV performs a compression and transport function. It does NOT perform voice
switching and call-routing.

*  High density of channels and high volume of traffic.
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* LBRV solution is competitive with high volumes of traffic. There should be many (24+)
voice channelsin one location.

High reliability in mission-critical installations

LBRYV issuited to carrier networks and service organizations where down-time is
unacceptable. Examplesinclude call centers, help desks, and inter-exchange trunks. LBRV
offers high reliability through:

*  Hardware redundancy

e Environmenta ruggedness

*  No moving parts

«  Path redundancy (with FRS). It can be achieved through Backup PV C feature which
switches to an alternate path upon either Loss of LMI (loss of FR administration
connection) or WAN CGA aarm (TV/EL1 failure)

Carrier networksrequiring specialized Telco interfaces

ThisIntegrated Access System has specialized telco interfacesfound in carrier environments
such as:

»  Coin phone (12/16 kHz or battery reversal)

* 64 kbps G.703 co- / contra-directional

« BRI & PRI ISDN voice

* TlandElinterface

This Integrated Access System is equipped with the LBRV Server card which offers
cost-effective applications including:

*  Bulk voice compression for remote call center

»  Back-hauling voice for new carriers (e.g. centralized voice mail)

»  Extending voice access network over VSAT

Reference Guide 2-55



L ow-Bit Rate Voice Server (830060 & 831060)

Applications

2.10.1 Call Center Application

2-56

In the application shown in Figure 2-31, customer calls originating from the PSTN are
compressed by the LBRV server for efficient transmission on the leased E1 trunk. up to Up to
three LBRV servers are used per IAD to compress up to 192 voice channels from the PSTN
onto the E1 link and still leave 128K bps bandwidth for data traffic from arouter. A Frame
Relay server isused inthe IADS at the hub locations to send voice and data traffic on the

leased E1 trunk.

E1 Link = 8T1 + 128K (Routers)

E1l Leased Line

FRS —2%_| FRrs

128K

2x64K 2x64K

T1EL

T1EL

TUEL

T1/E1

3LBRV

TUEL

T1E1

T1EL

T1EL

PABX

Figure 2-31.LBRYV in a Call Center Application
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2.10.2 Backhauling Voice Application

The Integrated Access System equipped with aLBRV server can be used by new wireless

carriers who need to lease Telco facilities between their geographically separate Mobile

Switching Centers. They can usethe LBRV server shown in Figure 2-32 to seethe leased link
very efficiently thereby reducing hauling costs.

Central
VoiceMail
Server

TUEL

T1/E1

MSC

Figure 2-32.Backhauling Voice Application Extending Voice Access Application

The application shown in Figure 2-33 is similar to the previous one where the LBRV is

T1EL

T1/E1

MSC

— | TuEL

MSC

T1EL

MSC

MSC

deployed to utilize the lower-speed but expensive VSAT link very efficiently.
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= Ny Modem Modem IAD
PSTN Switch IAD
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Figure 2-33.LBRV Voice Access Application
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Chapter 3
System Installation

3.1

3.2

3.3

331

I ntroduction

This chapter provides instructions for unpacking and installing the Integrated Access System
chassis and plug-in cards at the user site. It aso includes other information you will need to
properly install the system and refers you to other chapters for additional card-level
information.

The system can operate on either AC or DC power when equipped with the proper power
supply. Refer to the system specifications section in this manual regarding electrical and
environmental requirements.

User-Set Switchesand Jumpers

Several plug-in cards of the Integrated Access System contain on-board switches and/or
jumpers. Some cards also require you to install sub-modules for proper operation. You must
prepare these cards before inserting them into the chassis.

Chassis I nstallation

Unpacking the Chassisand Cards

The Integrated Access System chassis and cards are packed separately. When you receive
your system, unpack the boxes and check the contents for damage. If anything is damaged,
contact the shipping carrier to fileaclaim. The carrier representative will also tell you how to
submit a claim, where to send the unit, and give you any special instructions you may need.

Pack the damaged item in its original packing materials and send it by prepaid freight to the
address you received. If the original packing materials are unavailable, pack the unitin a
sturdy box and surround it with shock-absorbing material.
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3.3.2 Prelngallation Tips

3.3.2.1 Installation Checklist
Install your Integrated Access System in the following sequence:

. Choose a suitable location for the system, as described in this chapter.

. Unpack and inspect the equipment for damage.

. Mount the chassis on the desired surface (rack, tabletop, or wall).

. Ingtall the chassis ground connections.

. Set the chassis jumper for U.S. or European operating voltage compliance.
. Remove the power supply covers from the chassis.

. Install the AC or DC power supplies.

. Install an AC-to-DC converter (if necessary).

© 00 N oo 0o b~ W N PP

. Install aringing generator (if necessary).

10. Verify the voltage ratings of all power suppliesin the chassis.
11. Verify the fuse ratings of the source power supply.

12. Install a CPU card.

13. Install the Interface card.

14. Install the WAN cards.

15. Install server cards, as required.

16. Install the user (voice, data, and alarm) cards, as required.

17. Install the power supply covers on the chassis.

18. Apply power to the system and verify the power LED states.
After successfully installing the system, configure the system for operation as follows:;

1. Connect a VT100-compatible termina to the Interface card.
2. Log into the system, then register.

3. Set the Alarm Filters.

4. Configure the CPU card.

5. Configure the Interface card.

6. Configure the WAN cards.

7. Configure al other cards.
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3.3.3

3331

Choosing a Location for Your System

The Integrated Access System requires a reasonably dust-free, static-free operating
environment, such as a computer room. Adequate ventilation is also required at the site. Do
not install the chassis in direct sunlight, which may increase the system’s operating
temperature and affect its operation.

Most of the system plug-in cards have highly sensitive components that could be damaged by
static electricity. Whenever you handle any system cards, be sure to observelocal electrostatic
discharge (ESD) precautions.

The mounting brackets supplied with the chassis are needed for tabletop installation. The top
and bottom of each chassis also must be clear of objectsto ensure proper air flow through the
chassis.

The system chassis can be installed on an 19-inch or 23-inch equipment rack, attached to a
wall, or placed on atabletop or other level surface. First though, make surethe desired surface
can support the weight of afully equipped chassis.

The system specifications section in this manual lists the maximum power consumption of
each system card. Use this table to calculate the total system power consumption.

The system specifications section in thismanual also lists sometypical current measurements
for each card at all DC operating voltages.

Be sure to locate the system near all external equipment to which you will connect it. Cable
lengths and physical/electrical characteristics are critical to system operation, especialy for
datasignal interfaces. Generaly, higher data rates require shorter cablesthan lower datarates.

Also, you must use T1-grade or E1-grade cablesfor al system connectionsto those networks.
For best results, use the cables supplied by your supplier when connecting your system to the
associated external facilities. For more information on system cabling, call your supplier.

Rack Installation Tips

When installing the chassisin arack, alow at least 2 inches (5.1 cm) of space between the
chassis and the equipment above and below it for proper ventilation. Use the mounting
brackets and attachment hardware furnished with the chassis for this purpose, as outlined in
the next section. If you use other mounting hardware, you may damage the chassis or circuit
boardsinstalled in it.

Also route all cablesto their destinations through conduits to enhance electromagnetic
compatibility (EMC) performance and facilitate future system troubl eshooting. When routing
cables, be sure not to obstruct any chassis vents.
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3.3.3.2

3.3.33

3.34

3341

Wall-Mount Installation Tips

To mount the chassis on awall, first obtain a piece of standard, marine-grade plywood (3/8
inch diameter, typical) and bolt it firmly to the desired mounting surface. This board must be
long and wide enough to cover the entire chassis length and height. The surface must be able
to support the total weight of the system (chassis plus plug-in cards).

Tabletop Installation Tips
The chassis should be placed on aflat, smooth surface (e.g., atable) that is free of
contaminants. This surface should be capable of supporting afully equipped chassis. Be sure

to allow enough clearance above and below the chassis for proper air circulation. You must
use the metal brackets and feet furnished with the chassis for this purpose.

Installing the Chassis

Front-Loading Chassiswith Power Supplieson Side
The front-loading chassis with power supplies on the side has eight holes on each side, as

shown in Figure 3-1. These holesare for mounting in astandard 19-inch or 23-inch rack (48.2
or 58.4 cm). The holeslabeled “T” on the bottom are for tabletop mounting.

Top

~30 =T
O W

Bottom

Figure 3-1. Mounting Holes for Front-L oading Chassiswith Power Supplieson the Side
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Figure 3-2 shows the mounting bracket holes. To mount the chassisin arack, first attach the
brackets to the sides of the chassis, using the four associated 10-32 x 1/4” screws. You can
attach the brackets to either the front or rear of the chassis. Then, use the four 12-24 x 1/4”
screws to mount the bracketed chassis on the rack.

The brackets are also reversible for mounting in 19-inch or 23-inch racks (48.2 or 58.4 cm).
For a 19-inch rack, attach the long sides of the brackets to the chassis. For a 23-inch rack,
attach the short sides of the brackets to the chassis.

Holes for Plastic Inserts ("Feet")

7 Holes for Rack Attachment

Holes for Rack Attachment <

Hole for Tabletop Attachment

LMN
195

Q\
>
Hole for Tabletop Attachment — 1, % Holes for Rack Attachment
9 |8 ———— Holes for Plastic Inserts ("Feet"
o (‘Feet)

Holes for Rack Attachment ———| > N

Figure 3-2.Mounting Bracket Holes

If you are placing the chassis on atabletop or other flat surface, be sure to leave enough
clearance for air circulation through the system. Make sure the chassis is accessible from the
front, and that it has at least 3/4 inches (2 cm) of room above it. Attach the metal brackets to
the chassis sides. Then, insert the plastic abrasion-protective "feet" in the holes near the ends
of the bracket.
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3.34.2 Front-Loading Chassiswith Power Supplieson Top

The front-loading chassis with power supplies on top aso has eight holes on the bottom of
each side, as shown in Figure 3-3. Attach the mounting brackets of Figure 3-3 to these holes
on each side of the chassis, in order to mount the chassis in a19- or 23-inch rack. Or, attach
the brackets to the two holes on the bottom of the chassis for mounting on atabletop or other
flat surface.

Top

-

~30
~Oo oW

Bottom

Figure 3-3. Mounting Holes for Front-L oading Chassis with Power Supplieson Top
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Chassis I nstallation

3.34.3 Two-Sided Chassis

The two-sided chassis have 12 holes on each side, as shown in Figure 3-4. These holes

facilitate mounting ina19- or 23-inch rack (48.2 or 58.4 cm). You can attach the front, middle,

or rear of this chassis to arack, using the mounting brackets as previously shown for the
front-loading chassis with power supplies on the side. To place atwo-sided chassison a

tabletop, attach the mounting brackets to the two holes on the bottoms of the chassis sides.

Figure 3-4.Two-Sided Chassis Mounting Holes

Top
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r
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n
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Bottom
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Be sure both the front and rear of the chassis are accessible for inserting and removing cards.
The voice, data, and WAN cards, and the power cables, are attached to connectors at the rear
of the chassis. Table 3-1 lists the minimum clearances required between the system chassis

and the nearest objects.

Table 3-1. Minimum Two-Sided Chassis Clear ances

Clearance Front Rear Top Bottom
Inches 10 15 34 2
Centimeters 25 38 2 5
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3.4

v
v

34.1

v

3.4.2

3-8

Power Suppliesand Ringing Generators

The power supply and ringing generators (8901, 8902, 8903, 8905, 890620 and 8908) system
can consist of up to two power supplies, two AC-to-DC converters, and up to five ringing
generators. External -48V talk battery and ringing generators may be used instead of the
internal units. Use the following guidelines to determine your power supply and ringing
generator requirements.

Note: The 8908 unit can only be installed in the 891930 chassis.

Note:  When a 300 Watt power converter (8908) isrequired, thereisno need to usearinging
generator unless there are analog voice cards installed in the system. If a ringing
generator isrequired, it can be placed in one of the other, non-contiguous slots. (e.g.,
300 Watt power converter in slot HP1 and ringing generator in sot R2).

System Power (Redundancy)

The system always requires a120/240 VAC,-48 VDC, or 24 VDC Power Supply. For backup,
you may add a second identical power supply.

Note: Even though the 24 VDC supply has specifications listed as positive throughout this
manual, it can be used with a negative voltage (-24V). Because of the extremely small
number of applications that would require -24V, it is not covered in this manual.

-48V Talk Battery Requirements

Talk battery is required whenever you have voice user cards in the system, unless (a) all of
those are E& M cards and are used in the Transmission-Only mode, or (b) Type 1 E&M
signaling isused. A -48 VDC power sourceisalso required for usewiththe ALR 4+4 or ALR
4+3PF External Alarm Cards, OCU-DP cards, and to provide sealing current for BRI cards.
The-48 VDC talk battery can be provided from an external source, or by using a 115 VAC to
-48 VDC Converter. This unit is only available for 115 VAC sources. A similar AC-to-DC
Converter is aso available for use with either 115 or 220 VAC.

Reference Guide



System Installation Power Suppliesand Ringing Generators

3.4.3

344

)\ 4

Setting the U.S./European Configuration Jumper

Before inserting any cardsinto the chassis, set its JP1 jumper for either the U.S. or European
configuration. This jumper isshown in Figure 3-5; it is on the resource card backplaneand is
accessible from the chassisfront. The default jumper setting isUS (for systemsintheU.S. and
Canada). To change the chassis electrical configuration for European compliance (EUR),
move the jumper to pins 2 and 3.

JP1 JP1
) E 1 ) 1
Zlol2 2 [0]2
o) 2
Ue|s w 8 3
U.S. Configuration European Configuration

Figure 3-5. JP1 Jumper Settings

Also be sure to set the jJumper on the system resource cards and external alarm cardsto agree
with the above setting for the chassis. Refer to the associated chapters in this guide for
information on those card jumpers.

Installing the System Power Cards

Next, install power supplies, AC-to-DC power converters and ringing generators into the
system chassis as described in this section. However, do not apply power to the system until
you finish installing these cards, AND after making the power and ground connections to the
chassis as described in the next section of this chapter.

CAUTION!

Failureto follow the procedures mentioned above will result in damaging the boar ds.

3.4.5

Talk Battery Supply Fuses

Thetalk battery fusefor the DC Power Supply isin aremovable cartridge next to the DC input
socket on the front or rear panel (depending on which chassis you may have). They are only
for external power supplied to the V leads and are not to the power supplied by the 8906
converter. The power supply should have a5Amp fuseonit. Refer to the system specifications
section in this manual.
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3.4.6

3.4.7

3.4.8

3-10

AC Power Supply and DC Power Supply Fuses

The AC power supply and DC Power Supply fuses are aready built in to the supplies. When
unpacking the unit a power cord will be in the box. The AC inlet connector is located in the
front or rear of the chassis. Refer to the system specifications section in this manual.

Installing AC or DC Power Supplies

Toinstall the AC or DC power supply in achassis, first remove the panel covering the front
power slot. Then, hold the power supply by itsmetal handle and align the printed circuit board
(PCB) edges with the rail guides of either power supply dot. Push the unit in until it isfirmly
seated in the backplane connector, and repl ace the panel cover. For redundant power supplies,
also insert a second AC or DC power supply into the adjacent slot.

When the AC or DC power supply isinstaled and power is applied, the green LED on the
front panel of the power supply should light. A problem existsif this LED does not light.
Verify that the power supply is properly seated in the connector. Also check the external
power source and connectionsto the power supply. If the power supply is properly seated, and
the external power source and power connections are operational, replace the power supply.
Replace the panel cover.

Installing the -48V Converters (8903/8905/8908)

Toinstall a-48V Converter in achassis, proceed as follows. Refer to the system specification
section in this manual for the -48V Converters. Figure 3-6 shows the location of the fuse on
the converter board.

1. For atwo-sided chassis, remove the panel covering the rear power slots. You may insert
or remove the module in any of the five rear slots while power is on or off. For a
front-loading chassis, remove the panel covering the front power slots. You may insert or
remove the panel while power ison or off.

2. Hold the converter by its metal handle and align the PCB edges with the slot rail guides
in the chassis. Gently push the converter in until it is firmly seated in the backplane
connector.

3. When the power converter isinstalled and power is applied, the green LED on the front
panel of the converter should light. A problem existsif this LED does not light. Verify
that the power converter is properly seated in the connector. If so, also check the external
power source and connection to the power supply. If the power converter is properly
seated, and the external power source and power connections are operational, replace the
converter.

4. Replace the panel cover.
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v

Note: The 8908 unit can only be installed in the 891930 chassis.

v

Note: There are two different types of 100W -48V Converters; one with full range and one
with limited. 8903 - 120V only, 8905 - 120/240V. Fuses are S0-Blo type 3A/250V for
8903 and 2.5A/250V for 8905.

Fuse

-E-K —

[ ]

1]
- 20] ol
O Lo
10 o}

Connector
Figure 3-6. -48V Converter Fuse

3.5 Ringing Generators

The ringing generator provides a ringing voltage of 105 VAC (nominal) at 20 Hz for
simultaneously ringing 11 voice ports. If more than one ringing generator is required in the
same chassis, they must have the same model number. Ringing Gener ator scannot be mixed
with 8906 and 890620 in a single chassis.

Make sure the system uses a-48V power source beforeinstalling any ringing generators. You
can install up to four ringing generators in atwo-sided chassis, depending on the availability
of its dots. The front-loading chassis 600 can have only one ringing generator each. The
front-loading chassis 900 can have two ringing generators each.
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351
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352
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When two or moreringing generators are used, the outputs of all ringing generatorsare linked
together by OR circuits on the ringing bus. One generator must be jumpered asthe MASTER
and the others must be jumpered as SLAV Es. The master ringing generator then synchronizes
the ringing signals on the ringing bus. Refer to the system specification section in this manual
for the ringing generators.

Ringing Gener ator s (8906/890620)

Ringing generators are needed if the system has FXS or FXS-C cards, or if it has FXO or
FXO-C cards with ports connected to Manual Ringdown (MRD) circuits. The 20 Hz ringing
voltage may be provided either by an external source or with a Ringing Generator, which
requires the presence of -48 VDC in the system. Ringing Generator s cannot be used in
conjunction with external ringing sour ces.

The ringing generators provide aringing voltage of 105 VAC at 20 Hz for 11 simultaneously
ringing voice ports. Since most systems will not have that much activity, asingle Ringing
Generator might provide all of the power necessary to run the system. In agroup where
incoming calls are at aminimum, 30 to 50 stations could share the same ringing generator.
Small groups with heavy incoming call volumes might require two or more Ringing
Generators. This condition should alert you to the need for additional equipment.

CAUTION!

Do not mix 8906 and 890620 Ringing Generatorsin the same chassis.

The compatibility of power sources used together are summarized in the system specification
section in this manual.

Installing the 105V Ringing Generator (8906/890620)

Toinstall a 105V Ringing Generator, proceed as follows:

1. Makesure power isturned off beforeinserting theringing generator (8906 only).
The 890620 may beinstalled with power applied (“ Hot swapping”). The 890620 ring
generator has improved operating efficiency resulting in lower operating temperatures
which promote a longer life expectancy and support of more analog voice ports per ring
generator. It also providesinrush current control during start-up allowing for hot insertion
(plugging) without disrupting the Integrated Access System power supply busses.

2. Makesurejumper W201 isinstalled if thisisthe only ringing generator in the unit, if itis

the MASTER ringing generator, refer to Figure 3-7. If thisisa SLAVE ringing generator,
cut jumper W201 with wire cutters.
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3. For atwo-sided chassis, remove the panel covering the rear power slots. You can insert
the generator into any of the five rear slots. For the front-loading chassis with power
supplies on top, remove the panel covering the front power slots, and insert the modulein
any of thefive slots. For the front-loading chassis with power supplies on the side, insert
the ringing generator only into slot R1.

4. Hold the unit by its metal handle and align the PCB edges with the slot rail guidesin the
power supply backplane. Gently push the unit in until it isfirmly seated in the backplane
connector.

5. If the power supply isinstalled and power ison, the LED on the front panel of theringing
generator should illuminate green. A problem existsif the LED is not illuminated. Verify
that the MASTER/SLAVE settings are correct, and that the unit isfirmly seated in the
connector. If so, replace the ringing generator (it is faulty).

v

Note: In previousreleasesthe ringing generator LED flickered, indicating a functioning
unit.

6. Replace the panel cover.

22 gé | (e

P2Ee] Edge

Connector
Slave E|
Master \
~ Master/Slave
Jumper

Figure 3-7. 105V Ringing Generator Jumper Setting

v

Note: JP2isavailable only on 8906 and must be in place on the ring generator.
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3.6

3.6.1

3-14

System Power and Ground Connections

After installing the system power cards into the chassis, make the power and ground
connectionsto the chassis as described in this section. Each chassishas aterminal strip for the
DC vaoltage, ringing generator, and ground connections.

Front-L oading Chassiswith Power Supplieson the Side (891630)

Figure 3-8 and Figure 3-9 shows the AC and DC power and ground connectionsto a
front-loading chassis with power supplies on the side.

Connect the grounds and DC power signalsto thisterminal block by inserting the wires (max.
14 gauge wire) in the proper dots, then tightening the screws adjacent to the slots to secure
the connections. For safety reasons, no more than one-eighth inch (0.125") of each connecting
wire should be exposed. No uninsulated wire should bevisible from the terminal block.

The power terminal block also provides dual power connections at Va and Vg where
redundant power feeds are required. The V5 pinsfeed power supply slot S1, and the Vg pins
feed power supply slot S2.

In addition, you can connect the V pins of the block to an external -48V source for talk
battery to voice cards (FXS and FXO), signal battery to E& M cards, and sealing current to
OCUDP and ISDN cards. The COM (common) pinisthe systemsdigital ground connection,
and the RGR (ringer) pin isfor connecting an external 20 Hz ring generator input to the
chassis. The ringing voltage bias is selected by a connection to V+ or V-.

When operating from a DC source, a protective earth ground must be connected to the
“Protective Earth/Chassis Ground” (&) terminal block location. When operating froman AC
source, this connection is made througn the power cords “third wire” ground.

If your system will be connected to voice circuitsthat use E& M or FX ground-start signaling,
connect the chassis ground terminal to the same chassis ground used by the external PBX or
other system. Tying the chassis grounds together will ensure proper signaling operation and
transmission between the two ends of each circuit.
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v

Note: If -48 VDC isapplied to V5 or Vg. DO NOT connect external power to Vy.

\\N A =| | = I Model: IMACS/600 I
LR 77063 2@@@@@ QOQE ZIEIJEOCV
c E - - - - Fuse
R 2 + -|C|@E 5A SB
G \/ v Il o C) 250V
R [Yn A B |M UL/CSA
U
® L
CAUTION: For continued
LISTED 9K909 oaaed —— sA | protection against fire, 100-200V —~
S replace only with the same A H
@® Ezll?ig:?:rft Cles 2 [Rem Xr Sanes type and ratings of fuse 8A, 50/60 Hz @
48 VDC Source
————Protective Earth/Chassis Ground
- -48 VDC Supply
+ -48 VDC Return

_.I

Optional Telecom Signaling Ground

Figure3-8. DC Terminal Block on Front-L oading Chassiswith Power Supplieson the Side

in a DC Environment

Note: Optional Telecom Sgnaling Ground - It may be required when the -48 VDC source

output is not referenced ground or when the systemis AC powered. It is only needed
for the proper operation of the Telecom Ground Sart and E& M signaling circuits.
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N BA | Model: IMACS/600 |
S 9 | | T5A
LR 77063 2’@ QNN =
(KN N (
c E ! ! ! : Fuse @
R + + -|C @ 5A SB S
G v v | v ] 250V
RV A g |M UL/CSA
CAUTION: For continued
LISTED 9K909 T — A | protection against fire, 100-200V ~
—— replace only with the same 3A. %0/ 60 Hz
@ EZ'&E’;?:; Class 2 Power Source type and ratings of fuse ' @

AC “third wire” Ground

I

Optional Telecom Signaling Ground

Figure 3-9. AC Power Connector on Front-L oading Chassiswith Power Supplieson the

Sidein a AC Environment

Note: TheAC “thirdwire” ground is connected to the system's protective earth lug, located

inside the system chassis.
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3.6.2 Two-Sided Chassis (891830)

Figure 3-10 shows the DC power connector block on the two-sided chassis with power
supplies on the side. Figure 3-11 shows the AC power connector block for the same chassis.

Connect the grounds and DC power signals to this block by inserting the wiresin the proper
slots, then tightening the screws adjacent to the slots to secure the connections. For safety
reasons, no more than one-eighth inch (0.125") of each connecting wire should be exposed.
No uninsulated wire should be visible from the power connector block.

The power connector block also provides dual power connections at V, and Vg where
redundant power feeds are required. The V pinsfeed power supply slot F1, and the Vg pins
feed power supply slot F2.

In addition, you can connect the V pins of the block to an external -48V source for talk
battery to voice cards (FXS and FXO), signal battery to E& M cards, and sealing current to
OCUDP and ISDN cards. The COM (common) pinisfor asignal ground connection, and the
RGR (ringer) pinisfor an external 20 Hz ringing input to the chassis. Theringing voltage bias
is selected by a connection to V+ or V-

When operating from a DC source, a protective earth ground must be connected to the
“Protective Earth/Chassis Ground” (@) terminal block location. When operating from an AC
source, this connection is made through the power cords “third wire” ground.

If your system will be connected to voice circuitsthat use E&M or FX ground-start signaling,
connect the chassis ground terminal to the same chassis ground used by the external PBX or

other system. Tying the chassis grounds together will ensure proper signaling operation and
transmission between the two ends of each circuit.

v

Note: If -48 VDC isapplied to V or Vg. DO NOT connect external power to V.
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I Model: IMACS/800 I

_E_ ‘ Fuse
T5A 5A SB | I
250V 250V rRIF -+ |

IEC

e

QD
=

UL/CSA G
RIUIVe I VAL Vs
CAUTION: For continued | Listed
100-200V —~ protection against fire, Telep
3A, 50/ 60 Hz replace only with the same 24/a8y === sA Equip

type and ratings of fuse ciaselo Poler Source

®

d
al

Optional Telecom Signaling Ground

48 VDC Source

-48 VDC Supply

-48 VDC Return

Protective Earth/Chassis Ground

Figure 3-10. DC Terminal Block on Two-Sided Chassiswith Power Supplieson the Sidein

a DC Environment

Note: Optional Telecom Sgnaling Ground - It may be required when the -48 VDC source
output is not referenced ground or when the systemis AC powered. It is only needed
for the proper operation of the Telecom Ground Sart and E& M signaling circuits.
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I Model: IMACS/800 |

doddodde |
250V / 250V RII* -|* -

IEC UL/CSA G
R

aNA

Vy Vol Vv

+
@
Z00
D\

CAUTION: For continued Listed 9
100-20QV —~ protection against fire, Telep
3A, 50}/ 60 Hz replace only with the same 24487 ——— B5A e

e and ratings of fuse Class 2 Power Source

AC “third wire” Ground

_,I

Optional Telecom Signaling Ground

Figure 3-11. AC Power Connector on Two-Sided Chassiswith Power Supplieson the Side

in a AC Environment

Note: TheAC“thirdwire” ground isconnected to the system's protective earth lug, located
inside the system chassis.
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3.6.3 Power Enhanced Chassiswith Power Suppliesin Front (891930)

3-20

Figure 3-12 shows the terminal block on the front-loading chassis with power enhancement
on top. Although the terminal block is oriented vertically on this chassis, it provides an
improved external terminal block that requires additional jumpers to provide power to user
cards that apply voltage to the CPE device.

The Vya and Vg leads were added to provide an interface for a separate, redundant or
non-redundant power source to the system. The Vya and Vg leads are no longer referenced
totheV, and Vg leads respectively. Asaresult this condition if you are running aDC system
with -48VDC connected to the V, (F1 Power Supply) or Vg (F2 Power Supply) leads, you
will not have any battery applied to any of the user cardsthat require the -48vV DC towards the
CPE equipment. There must be a separate source applied to the Vya or Vg leads to provide
the -48V DC source to the connecting CPE equipment. If a second source is not available you
may install ajumper from the V5 or Vg source leads using 16 gauge wire. The V or Vg
source feed must also be 16 gaugewire if ajumper between leadsisrequired. In addition, you
can connect the V pins of the block to an external -48V sourcefor talk battery to voice cards
(FXSand FXQ), signal battery to E& M cards, and sealing current to OCUDP and ISDN cards.

The telecommunications voice signaling ground is referenced ground connection to the V ya +
sideor V g+ Sideof the-48VDC power system. Both of thesefeeds are referenced to the same
place on the backplane. This reference ground can occur at the Integrated Access System
power connection strip or at the -48V DC power source, which ever ismore effectiveif having
multiple connections back to a ground source is not desirable. The wire connection between
theVya+ VNB+ Va+ O the Vg, terminals, and areferenced ground isrequired to eliminate
ground isolation between connection devices. | f thisground connection isnot maintained,
and one side of the connection equipment is not referenced to an earth ground then a
floating ground condition can occur causing the voice circuitsand the voice signaling to
react erratically when either end of the connecting equipment triesto start the circuit.

When running the system in an AC environment with an AC/DC converter installed in the
chassis, the Va4 Or V g+ Must have the same ground reference as the connecting eguipment
so as not to produce a floating ground potential as discussed earlier.

Sitesusing only loop start telecommuni cation circuits (no ground start or E& M signaling) can
operate properly without the Telecom Signaling Ground.

When grounding the system, use 14 gauge solid wire for a single connection to the terminal

block connector. When thereis no way to provide multiple separate ground feeds use 16 gauge
solid wireto connect from one terminal block pin to another terminal block pin with aground
feed on one of theterminal block pinsthat arelooped together. If you use different gauge wire
onthefeed terminal block pin and the looped terminal block pinsthe connection may not have
the proper integrity due to the larger size wireimpeding a solid connection to the smaller wire.
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Inall previousversions, the chassis and ground was either tied together viathe terminal block
connector or when the logic cards were inserted and secured with the panel screws. This
caused the ground scheme of the system to be automatically tied together viathe logic card.

CAUTION: For continued protection
against fire, replace fuses only
with the same type and rating.

48 VDC Source

Fuse 8A
Time Delay
-48 VDC Suppl e A
} upply — - @
. -48 VDC Return v, "B ™
1™ @
M0
™
VA * H - @
o
v M9
S Pl (9| | Terminal Block
com
Protective Earth/Chassis Ground - @
€] Al
—~ —

Figure 3-12. DC Terminal Block on Enhanced Chassiswith Power Supplieson Topin a
DC Environment with one Power Source

Note: The diagram above only depicts one DC power source which would support the F1
power supply. If a redundant power configuration is desired, then a second power
sourcewould be applied to the Vg (+ & -) leads. A separate feed isnot required to the
Vng (+ & -) leads unless a redundant feed is preferred.
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CAUTION: For continued protection
against fire, replace fuses only
with the same type and rating.

AC “third wire” Ground ‘@ A @
s, s,

Fuse 8A
Time Delay

D
C
L

Terminal Block

(s P [
olololololelololole

:

—~ —

Figure 3-13. Power Enhanced Chassiswith Power Supplieson Top in an AC Environment
with an -48VDC AC/DC Converter for Voice or Data Applications
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3.7

3.8

3.8.1

Powering Up the System

After connecting the chassis to the external power sources and making the proper ground
connections, apply power to the chassis. Plug the AC power cord into the associated el ectrical
outlets, or turn on the external DC power supply. Then, observe the following front-panel
LEDs:

1. Thegreen power LED islit on the power supply faceplate. If redundant power supplies
are used, this LED islit on both cards.

2. If AC-to-DC converters are installed, their green power LEDs light.

3. If theringing generator isinstalled and power is on, the LED on the front panel of the
ringing generator should illuminate green.

If these LEDs are not lit, first verify that the external power source is providing power to the
chassis, and check the connection between that source and the chassis. Also be sure each card
isfirmly seated in its chassis slot.

If AC-to-DC converters are used, also check their jumper settings as previously described. If
all of these conditions are met, replace the card on which the green LED failsto light; that card
isfaulty.

|nstalling the Other Plug-In Cards

Install the remaining cards into their designated chassis slots.

Some cards have on-board switches or jumpers that you must set before insertion into the
chassis. These cards and their settings are summarized at the beginning of this chapter. Also
refer to the associated card reference guides for detailed instructions for each card.

I nterface Cards (892260 / 892360 / 892460)

Install an Interface (INF) Card (892260, 892360 or 892460) into the IF dot of the chassis.
Only one INF card is used in each system. This card provides the connections to the external
user interface control systems, alarm reporting facilities, and T1 and/or E1 networks and
system docking.
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3.8.2

v

3.8.3

3.84

3-24

CPU Cards (880360 / 880361)

Install a CPU-5 XCON Card into slot C1 of the system chassis. If redundant CPU cards are
used, also insert an identical card into ot C2. Refer to the CPU section in this manual for
details. After installing these cards, verify that the green LEDs illuminate on their faceplate.
If theyellow LEDsilluminate instead, check to seeif the CPU card isregistered. If the yellow
LEDs are till illuminated, replace the associated cards.

Note: The Host Code in the CPU only recognizes thefirst four digits of any card. For
instance 812960 will display 8129 on the screen.

WAN Cards (800060 / 801060 / 801160 / 801460 / 802060)

Install the Wide-Area Network (WAN) Cards (800060, 801060, 801160, 801460 or 802060)
into the W1 through W4 chassis glots. But, each system can have up to four WAN cards. Each
card also requires the proper type of sub-modules (T1 DSX/EL1 CEPT, T1 CSU, Adtran
EX/HDSL and PairGain TL/HDSL ), depending on whether it interfaceswithaT1, E1 or DSL
network. Refer to this manual for more information on the various WAN cards currently
available.

Afterinstalling the WAN cards, verify that the green LEDsilluminate on the WAN facepl ates.
If their yellow LEDs light instead, check that the T1s are active. If the yellow LEDs are still
illuminated, replace the associated cards.

Server Cards

Thelntegrated Access System offersvarioustypes of server cards, including ADPCM (8871),
FRS (881160), MCC (881360), ATM (882060), IDSN-PRI (884060), PRI-BRI (881162),
IMUX (8880) and IPR (881161, 883060 and 883160). Each system can have up to three server
cards, which fit in slots P1, P2, and P3 of the chassis. Refer to the Server Card Reference
Guide for more information on these and other server cards available with this system.

When installing server cards into your system, note that some are labeled “ACS” on their
faceplate gjectors, regardless of the type of service they provide. Thislabel identifies the
actual carditself, whichisphysically the samefor some server applications. However, an ACS
card can be individually software-configured as aframe relay server (FRS), management
channel concentrator (MCC), asynchronous transfer mode (ATM) server, or PRI-BRI server.
Therefore, the specific server type for each card (FRS, MCC, ATM, ISDN-PRI, PRI-BRI,
IMUX, IPR, etc.) appears only in the user interface screens, which are described in the Server
Cards Reference Guide.
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3.85 User Cards

The system al so has numerous user cardsfor connectionsto voice and datacircuitsat the CPE,
and alarm cards for system alarm reporting to/from external facilities. The user cardsgo in
slots U1 to U8 of the two-sided chassis and front-loading chassis with power supplies on top.
Or, they go in slots P1 to P4 and W1 to W4 of the front-loading chassis with power supplies
on the side.

You can install up to seven user cards into afront-loading chassis with power supplies on the
side. If you have this chassis type, you must reserve one of the “W” or “P” dlotsfor either a
WAN card or a server card.

3.8.6 Connecting Cablesto the Cards

After inserting the cards into the system chassis, connect them to the external equipment,
using the proper cables. The cards have varioustypes of connectorson their faceplate for those
connections.

Some cards have 50-pin Amphenol-type jacks on their faceplate. To connect a cable to this
type of jack, first plug the male connector of the cable into thejack and push it in al the way.
Then, tighten the mounting screws above and below the cable connector.

For modular (RJ-11 and RJ-48) jacks, push the cable's mating plug into the jack until it snaps
into place. However, do not try to force the plug into the jack.

For DB-9 and DB-25 jacks, first plug the cable’s mating connector firmly into the jack. Then,
thread the screws on either side of the cable connector into the standoffs above and below the
card jacks, and hand-tighten them.

Refer to Appendix C. Pinoutsin this guide for more information on the associated card jacks
and signa pinouts.
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Chapter 4
System Configuration and Operation

4.1

4.2

4.3

Basic Operations

This chapter providesinstructionsfor configuring the Integrated Access System for operation
after installing it at the equipment site.

Before performing the proceduresin this chapter:
1. Besureyour Integrated Access System isinstalled and powered up.

2. Determine your system’s specific configuration requirements. These depend on your
network and customer premises equipment (CPE) interfaces. If this configuration
information already exists, obtain it from your system administrator or engineers.

3. Obtain aterminal with VT-100 or VT-102 emulation and an RS-232 to RJ48 cable for
these procedures. The terminal will be connected directly to the TERM port on the
Interface card in your system. It allows you to access the system and then configureiit for
operation with your network and CPE.

Basic Screen Map and L egend
To make system access, configuration and testing easy, the system presents you with a series

of user interface screens. Each screen displays various fields of information, and you can
change the datain those fields as required by your system and external interfaces.

System Initialization

System initialization consists of registering your system then logging into it for additional
configuration. These operations are described on the following pages.
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4.3.1 Registration

To register your system after starting it up for the first time, proceed as follows:
1. Be sure your system and local terminal are both powered up.

2. Connect a VT100-compatible termina to the TERM jack on the Interface card front
panel. Use a cable with an RJ-48 modular plug on one end for this connection.

3. Configure the terminal to operate at 9.6 kbps, 8 data bits, no parity, and 1 stop hit.

4. Pressthe RETURN key. The Registration Screen in Figure 4-1 appears.

& lmlmpated Azeees Spelem - Hyppe T erminal

fln Edt Yew [al Diarole Hulp

Dla| 513] ol =

*** M ssing Registration Data ***

Press ‘R to update Registration

Connacied 12210 W00 FED0 BN KLk

Figure4-1.First Time Registration Screen

5. Press“R” to update Registration.
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6. Enter password as shown in Figure 4-2. Refer to Table 4-1 for default passwords and
access level, press the <Enter> key.

# Inlmpated Accuaes Syclem - Hppon Tominal

[l Edt s [al [iamle Hep

Dl 513] i =

Your Product Name
Your Conpany Nane

rasevocd: (I

Hoder unknown

WErSLORnE 2.3.U

Conmactad 10312 T FEI0EM1 Kk

Figure4-2.First TimeLogin Screen

Reference Guide 4-3



System Initialization System Configuration and Operation

7. Enter your vendor code in the Vendor Code field. See Figure 4-3 below, press the
<Enter> key.

g Inbegraled Accers Spatem - Hypen Teiminal

B & Yew Cdl Tuedwm Help

Dl &3] cits| =

Enter Vendor Coods: -

I8 wou o mot Enow yowur Vendor Codds, =pncer 01,

Cormaciad 00054 WThoD SE00 BN MUH

Figure 4-3.Welcome to Registration Screen

The Vendor Code for this Integrated Access System is given in aregistration sheet that is
usually in aplastic bag attached to the Power Supply Cover panel.

8. Select the type of chassis used (front-loading with power supplies on the side,
front-loading with power supplieson top, or front/rear loading with power supplieson the
side).

9. If the vendor code and chassis types selection are both correct, type Y to confirm and
save that data. Otherwise, type N to return to the screen for changes.
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The system now automatically restartswith the correct application parameters. Proceed to the

next section, log into the system, and start configuring it for operation.

& Imteguated Bcceax Spatem - Hypen T eiminal
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Figure 4-4.Selecting Chassis Type Screen
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& lmlmpated Accees Spelem - Hppn Teominal
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Tescing apd initializing che spsces

Conmmctad 1 3437 T SEI0EM-1 KLk

Figure 4-5.Testing and Initialization Screen

The system will display the “ Testing and Initializing the System” screen in Figure 4-5 above.
When testing and initializing is compl ete the screen will go blank. Pressthe <Enter> key. The
System Login Screen will display. See Figure 4-6.
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System Initialization

4.3.2

L ogging Into the System

Thefirst step in starting an operator session isto log into the system. You must enter a
password that allows you to perform the required tasks on the system. Theinitial (default)
login passwords correspond to four different access levels, each allowing you to perform
certain tasks. Table 4-1 lists the default passwords and describes the access levels.

The*" Superuser” password isthe highest level of access, followed by “Manager”, “ Operator”,
and “Viewer” in sequence. Each level allows you to also perform al operations available to
the other levels below it. For example, if you log in under the “Operator” password, you can
configure the system and perform diagnostic tests, or you can simply view the current system
status and configuration data, which are the only tasks permitted under the “Viewer”
password.

All passwords are case-sensitive for maximum security. For example, the system handles
TechMan, TECHM AN, and Techman as three different passwords.

You can change your Manager, Operator, and Viewer passwords at any time. See your system
administrator to change your password or access levels.

Table 4-1. Default Passwor ds and Access L evel

Access Default Descriotion
Leve Password P
superuser FREE KA KK Special access for maintenance and diagnostics, to be used
under the direction of a qualified technician. Reserved for
internal use only.
manager Manager Full accessto all configuration options, diagnostic tests, and
password control.
operator Operator Read/write access to configuration and diagnostic features.
viewer Viewer Read-only access to configuration and diagnostic features.
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4-8

To log into the system from alocal terminal, proceed as follows. To log in from aremote PC
refer to details later in this reference manual.

1. Press <Enter>. The Login Screen depicted in Figure 4-6 should appear. If not, press
<Enter> repeatedly until it does.

2. If the Login Screen does not appear after you press <Enter> several times, check your
terminal settings (they should be 9.6 kbps, eight data bits, no parity, and one stop bit).

¢ lmlzmpated Accees Syelem - Hppn T orminal

fla Ede dew Lal [iacle Heip

Die| 5135] snlis| 2

Your Product Name
Your Conpany Name

Faszword: [

BHoder unknown

Meralon!: s.3.U0

Corrmctes 30012 YT SE00 E-1 KLk

Figure 4-6.Typical Login Screen

3. Contact your system administrator for your Password. Enter your password. Then,
press RETURN to accept the password, which will allow you to configure your system
after logging in for the very first time. Refer to the next section for descriptions of the
various operator password levels.
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4. A System Main Screen appears. Figure 4-7 shows this screen for atwo-sided chassis
and afront-loading chassis with power supplies on top. Figure 4-8 shows asimilar screen
for afront-loading chassis with power supplies on the side. Refer to the next section for a
discussion of the Integrated Access System'’s user interface screen hierarchy.

This completesthelogin process. If you are not familiar with the user interface screens of the
system, read the next section before proceeding. Otherwise, continue with the desired
operation.
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Figure 4-7.Typical System Main Screen

(Two-Sided Chassis and Front-L oading Chassiswith Power Supplieson Top)
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Figure 4-8.Typical System Main Screen
(Front-L oading Chassis with Power Supplieson the Side)
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4.4

4.4.1

4.4.2

System Screens

The system screen will display each card that is currently installed onto the system along with
the card status and location.

System Main Screen

After you log in, a System Main Screen similar to Figure 4-7 or Figure 4-8 appears, showing
all of the cards currently in the system. The chassis slot locations, card types, and current card
operational states also appear in this screen.

The highlighted line at the bottom of the screen lists some actions. Press the letter key that
corresponds to the desired action you want to perform. For example, to go to the Alarms
Screen (Alar ms action) and see the current system alarms, press“a” (can betyped in either
uppercase or lower case). Table 4-2 summarizes the System Main Screen actions.

Table 4-2. System Main Screen Actions

Action Function

Alarms Brings up the Alarm Screen. Refer to "Alarms and Alarm Filters’ later in
this chapter.

Config Sets up the system using a standard configuration.

Del Removes an out-of-service (OOS) card from system memory.

accepT Removes the current card settings. Used when replacing a card in any dot
with a different kind of card.

Xcon Brings up the cross-connect screens.

sYs Brings up the system screen for high-level system testing and maintenance.

Logout Logs you off the system.

Oos Allows authorized operators to take cards out of service.

cpuswWtch Switches from the active CPU card to the redundant CPU card, if the system
is configured for CPU redundancy.

CPU Card Satus

The CPU card status will display s (standby) when a CPU card is properly inserted into slot
C1 or C2for al chassistypes. The CPU card status will display a (active) when router ports
C1, C2, C3or C4 are set to active mode from the nx64 screen. For further explanation on how
to set router port parameters, please refer to the nx64 section located in the CPU card chapter
in this System Reference Guide.
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4.4.3

444
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Power Suppliesand Ringing Generators Card Satus

The power supply status will display PS1 when apower supply is properly inserted into slot
F1 or F2 for the front-loading chassis with power supplies on top and the front & rear loading
chassiswith power supplieson side. For the front-loading chassiswith power supplieson side,
the status will display PS1 when properly inserted into slot S1. The ringing generator(s) will
display RINGER next to the slot indicator RI on all chassis types. When the 8906 ring
generator is used as a slave, only the master will show on the main page screen.

Voice and Data Card Satus

The System Main Screen also displays the status of the individual circuit ports of all WAN,
Voice and Data cards in the system. Thisinformation appears next to the card type, as shown
in Figure 4-9. The lowercase letters in the Status column fields indicate the states of the
individual card ports. The possible values for each port are s (Standby), a (Active), t (Test), |
(currently in a Loopback state), and r (on a Redundant WAN or ADPCM card).
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Figure 4-9.Typical Card Satus Display

From the System Main Screen, you can aso access other screens, as shown in Figure 4-9.
These screens are described in the following paragraphs.
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4.4.5
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4452

4453

Server Card Satus

Port status for the ADPCM and ISDN-PRI Server cards is determined in the same way as
Voice and Data cards, with the possible status values of s (Standby), a (Active), andr (on a
Redundant card).

Port status is determined somewhat differently for the FRS, MCC, and ATM Server cards,
since these cards have more logical portsthan can be represented on the screen.

FRS Card
The FRS Card has atotal of 68 logical ports:

e 4 high-speed ports (C1-C4)

* 64 user-scaleable ports

The status for these FRS ports is represented by eight characters. The first four characters
represent the status of each C port (C1-C4). The last four characters represent the status of

groups of 16 ports (1-16, 17-32, 33-48, and 49-64). If any one of the logical portsin one of
these groups is active, the status of that entire group will appear as active (a).

MCC Card
The MCC card has atotal of 132 logical ports:

* 1 Ethernet port (E)

* 3 high-speed ports (C1-C3)

e 128 user-scaleable ports

The status for these MCC portsisrepresented by ten characters. Thefirst character represents
the status of the Ethernet port. The second character represents the status of the combined C
ports (C1-C3). Thelast eight characters represent the status of groups of 16 ports (1-16, 17-32,

33-48, 49-64, 65-80, 81-96, 97-112, and 113-128). If any one of thelogical portsin one of
these groups is active, the status of that entire group will appear as active (a).

ATM Card
The ATM card has atotal of 165 logical ports:

e 1 UNI port

e 4 high-speed variable bit rate ports (C1-C4)
e 64 user-scaleable variable bit rate ports

» 96 user-scaleable constant bit rate ports
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4.4.6
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Thestatusfor these ATM portsisrepresented by four characters. Thefirst character represents
the status of the UNI port. The second character represents the status of the combined C ports
(C1-C3). Thethird character represents the status of the 64 user-scaleable variable bit rate
ports. Thefourth character representsthe status of the 96 user-scaleabl e constant bit rate ports.
If any one of the logical portsin one of these groupsis active, the status of that entire group
will appear as active (a).

Card Main Screens

Each card in the system has a Card Main Screen associated with it. You can go from the
System Main Screen to any Card Main Screen and configure that card. From a Card Main
Screen, you can access a Test Screen to perform tests on the card, or (in some cases) a
Performance Monitor Screen to view transmission performance data.

Figure 4-10 shows atypical Card Main Screen. The highlighted line at the top of every screen
is the header. It lists the node name of the system, the current card type and abbreviated
description, the card design revision and serial number, and the current system date and time.

The card configuration parameters and current option settings appear in numerous rows and

columns below the header. This region of each screen lists the options on the left and one or

more associated columns of datafieldsfrom left to right. You can change the settingsin those
fields asrequired for each card.

The status and data entry change line appearsjust above the bottom line of the screen. When

you choose afield to edit and press <Enter>, this line shows the currently available option
settings for that field. Make al configuration changes on thisline.
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The highlighted areain the upper right corner shows the current alarm status data. In Figure
4-10, an Out-Of-Service (O0S) alarm has occurred on the card in chassis dot U3.

& Imbeguatizd Acceax Spatem - Hypen T eiminal

FRIEARY CLOCK ant |

EXTIL RATE n'a
EXT1 FORHAT a'a
EXTL FEALHE n'a
SECOHDAREY CLOCE  inc
ELXTZ RATE aim
EXTZ2 FORMAT n'a
EXTZ FRLRE nim
CUREIMT CLE int

Comnecled 01258 fwTIon 3500 EM1 MUH |

Figure 4-10.Typical Card Main Screen

The bottom line of each Card Main Screen lists other actions you can perform by simply
pressing theletter key that correspondsto the uppercaseletter of your desired action. In Figure
4-10, for example, if you press“s’, you will invoke the Save command, which savesthe
current option settings in the system’s memory. The actions you can choose from this line
depend on which card and screen you are currently accessing. Refer to the associated chapters
in this guide for descriptions of those actions.
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Test and Debug Screen

You can a'so go from the System Main Screen to a Test and Debug Screen, which allows you
to perform system-level maintenance operations. You can back up the system configuration
onto an external computer after saving and subsequently editing it, and (if necessary) you can
restore that configuration to the system. You also can erase the system configuration and
restart the system with asingle “zip” command. Or, you can re-register your system
configuration if you change to a different chassis.

The system software a so has a built-in debugging utility. However, this utility isonly
available to factory software engineers. The system maintenance functions are described in
the “ Testing and Debugging” section later in this chapter.

Time Slot Configuration and Cross-Connect Screens

From the System Main Screen, you also can access a Configuration Screen that lets you
automatically configure the system. This time-saving function assigns DS0 time slots of the
system’'s T1 and E1 WAN linesto certain user voice and data cardsin your system. Or, you
can access alower-level screen that lets you cross-connect DSO time slots between two T1 or
E1 lines connected to the system. Refer to these time slot configuration operations later in this
manual.

Card Configuration

Selecting and Configuring Your Cards

The System Main Screen lists all installed cards next to their slot numbers. To access a card
from the Main Screen. Move the cursor in the Installed column with the arrow keys until the
desired card is highlighted, then press <Enter>. The associated Card Main Screen now

appears.

Use the arrow keys to move the cursor around in any card screen. When changing card
parameters, some settings require you to enter your own values on the keyboard, while others
allow you to select from alist of pre-programmed option settings.

To enter auser-defined value in afield, first highlight that field by moving the cursor to it and
press <Enter>. Then, type the desired value on your keyboard and press <Enter> to storeitin
that field.

To choose an option setting from alist of displayed options, press <Enter> with the associated
parameter field highlighted. A series of available option settings now appears for that field.
Use the right-arrow and left-arrow keys to move the cursor to the desired setting, and press
<Enter> to store that setting in the highlighted field.
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Be sure to configure each card according to your networking requirements. From the System
Main Screen, select each card in turn and change the options for that card from its Main
Screen. Select the Save command by pressing “s’ after making all the changesfor acard, then
press“m” to return to the System Main Screen and choose another card. Similarly configure
each remaining card in your system.

Once configured, the card settings are permanently stored in Non-Volatile Random Access
Memory (NVRAM) on the Interface card. This card islabeled INF on its facepl ate g ector.
You can then replace faulty cardsin your system without having to reconfigure the new cards.

If you replace a card with an identical type new card, the system automatically copies the
NVRAM datafrom its Interface card to the new card. However, if you replace a card with
different type of card, you must first delete the existing card settings from the slot before the
new card will berecognized by the system. The System Main Screen will display the new card
type with a status of “REJ” (Reject).

If acard (voice or data) in adot is going to be changed with a different type proceed with the
following:

1. Physically remove the card from the slot.

2. From the Main Screen, highlight the card slot and press “D” (Dél). This deletes al
settings from the removed card dlot.

3. Place the new card in the slot and ensure that it is properly seated.

Recording Your Configuration Settings

You should always record the configuration option settings for each card after you set them.
Thisinformation may be needed later for system operation. To record the card configuration
data, first photocopy the pages showing the Card Screens in the associated chapters of this
guide. Then, mark the option settings you want to use on those pages, and store the pagesin a
safe place where they can be readily obtained.

You can also record screen settings by “ capturing” each edited screen onto your computer
terminal while you arelogged into the system. To do this, your computer must have a software
program capable of capturing the actual screens astext files. The communications software
you use to access the system may have this ability. You can then copy the screensto aword
processing program, print them out, and store them electronically.

Reference Guide 4-17



Reinitializing the System System Configuration and Operation

4.6

v

4-18

Reinitializing the System

The system storesinformation about its currently installed cards, the card configuration option
settings, WAN connections, passwords, and other datain nonvolatile memory (NVRAM) on
the Interface card. Thiscard islabeled INF-E, INF+M, or INF on its faceplate € ector. Your
connection to the system is through the Interface card.

When you remove and replace most card types, the NVRAM remembers the previous card
settings. If the same kind of new card isinserted in the dot, you do not need to reprogram the
settings. However, if you replace acard with adifferent type of card, the system letsyou delete
the old card, so that you can program new parameter settings for the new card (see the Accept
function described in this chapter).

When you remove and replace an Interface card, the system automatically resetsitself. If the
new Interface card was not previously used, you must re-register the system. If the new
Interface card was previoudly used, either it will useitsinternal settings, or the system will
request that you “zip” it, causing it to be reprogrammed.

When you remove and replace aCPU card with anidentical CPU card, the system re-initiates

the Interface card's NVRAM and writes the old parameters (including your current
passwords) to the new CPU card. Your CPU card is labeled CPU-5 on its faceplate ejector.

Note: You must always use a CPU-5 XCON card in your system. CPU cards with any other
designations marked on their gjectorswill not work.
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If the CPU card is replaced with an identical CPU card but the new card has a different
firmware version, a“zip” may need to be performed. The exception is when the firmware
change is a maintenance release. (For example upgrading from a5.3.0 to 5.3.1).
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Figure 4-11.Cold-Start NVRAM Test Screen.

<7
WARNING!

The"Z" command will start the ZIP process. " Zipping" the system deletes all of the
information stored on NVRAM and resetsit. All cards must then be completely reconfigured.

When you press “z”, the system will display the main log-in screen and ask for password
authorization from either the Manager or Operator access level. After you enter the correct
password, the system asks, "OK to Zip the system (y/n)"? Press “y” to have the system test
and reinitializeitself. All NVRAM information will be erased from the Interface card, and a
new log-in screen will appear.
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Alarms

Alarmswarn you of problems by reporting possible system hardware or external facility
failures. The Alarm screen is accessed from the System Main Screen by pressing the"A" key
to go to the Alarm Screen (see Figure 4-12 through Figure 4-14). The Alarm Screen displays
the currently active alarms (if any) and provides accessto the Alarm Filtersand Alarm History
screens. Figure 4-12 shows atypical Alarm Screen with an active alarm.

Alarm Screens

Refer to Figure 4-12. To view the current system alarms, you can go from the System Main
Screen to an Alarm Screen. From the Alarm Screen, you can then go to an Alarm Filters
Screen and set up the alarm reporting filters. Or, you can access an Alarm History Screen (log)
and view alarmsthat were previously logged by the system. These screens and operations are
discussed in the “ Alarms and Alarm Filters” section later in this chapter.
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Figure 4-12.Typical Alarm Screen

Thefirst character set (00025 in the above display) isthe Alarm Sequence Number. Thisisa
sequential number from 1 to 65,535. It identifies the alarm for tracking and maintenance. In
the above example, the Alarm Sequence Number is 25.
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The second character set (w1-1) isthelocation of the problem by chassis g ot number and port
number. In this case, the WAN card in chassis slot W1 is affected, and port 1 of that card has
reported the alarm.

Thethird character set (CSU + CSU) isthe type of card affected (in this case, aWAN card
with two T1 CSU modules).

The fourth character set isthe alarm modifier (in this case, M indicates amajor alarm). See
the“Alarmsand Alarm Filters’ section later in this chapter for more information about alarm
modifiers.

Thefifth character set (CGA_RED) isthe type of alarm generated (in this case, a CGA-Red
alarm on WAN port W1-1).

The last two character sets are the date and time the alarm was logged.
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Alarm Filter Settings

You can set filtersfor each alarm so that the alarm reports occurrencesin anumber of different
ways. Figure 4-13 showsthe Alarm Filters screen, which is accessed by pressing "f" (Filters
command) on the Alarm Screen.
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Figure 4-13.Alarm Filters Screen

Thefirst column of the Alarm Filters Screen is the alarm abbreviation that appears when an
alarm is generated. The second column is the associated full name of each alarm. Table 4-3
describes each alarm appearing in the Alarm Filters Screen.

Thethird column contains the filtersignore, log, and report. Set the filter to ignore if you
want the system to ignore the alarm. Or, set it to log if you want the system to show the alarm
report on the screen and also log it into the Alarm History, as described later in this chapter.

Set thefilter toreport if you want the system to send (report) the alarm indication to aremote
device. With this setting, the system will also display the alarm report on the screen and log it
into the Alarm History.

The fourth column of the Alarm Filters Screen contains the filter modifiersinfo, minor,

major, and crit. This column specifies alevel of importance (information only, minor alarm,
major alarm, or critical alarm) for each alarm. These settings are described later in this chapter.
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Thelast column setsthe alarm cutoff (ACO) to aco-off or aco-on. These settingsare explained
later in this chapter.

Thefilter in the third column takes precedence over its modifier. If, for instance, you have an

alarm filter set to ignore, the setting of the modifier asinfo, minor, major, or crit will be
ignored. Refer to system specifications section in this manual for alarms and their meanings.

Reference Guide 4-23



Alarms

System Configuration and Operation

Table 4-3. Alarm Filters

Filter

Alarm

Meaning

00S

Out of Service

The card, power supply or ringing generator is faulty or has been removed
from the unit.

NOS

No Signal

Incoming WAN signal islost.

LOS

Loss of Synchronization

Frame Alignment islost.

YEL

Yellow Alarm

The system has received a Yellow Alarm signal from aremote device.
Usually received when the device loses WAN signal or synchronization.

AIS

Alarm Information Signal

The system has received a Blue Alarm signa from aremote device. Usualy
received when the remote or intermediate device has amajor failure.

CGA_RED

Carrier Group Alarm - Red

Thelocal incoming WAN signal has a serious problem and trunk
conditioning is started. After receiving a RED alarm (NOS or LOS) for 2-3
seconds, the system initiates the appropriate trunk conditioning sequence
(see voice cards for information about the TC_CGA setting) and sends a
Yellow Alarm to the remote device. If the system isin drop/insert mode, it
also sends an AlS signal to the downstream equipment.

CGA_YEL

Carrier Group Alarm - Yellow

The system has initiated trunk conditioning in response to a Yellow Alarm
from aremote device. After 2-3 seconds, the system initiates the appropriate
trunk conditioning sequence (see voice cards for information about the
TC_CGA setting).

ERR

Excessive Error Rate

The error rate measured by the system has exceeded the threshold set on the
WAN card.

SENSOR

Alarm Card Sensor

The Alarm Card sensor has received an dlarm indication from an attached
device.

DCHAN

D-chan out of service

If the network side D channel loses contact with the user side, an alarm
message will be generated. The alarm message will show the dlot # and D
channel # where the problem exists.

SWITCH

Switch to redundant card

The primary card has failed and the system has switched to the redundant
card.

UCA

User card/port dlarm

One or more active ports on a user card are not working properly. Voice
ports will show an alarm for excessive signaing transitions and data ports
will show an alarm for exceeding the data error threshold.

RESET

System reset

The system has been reset by either loss of power or by a system software
upgrade.

ACO

Alarm Cut-Off

The ACO option forces you to manually clear certain dlarms. Without this
option, self-correcting aarms might not be noticed. When the ACO optionis
set to either Report or Log and the modifier is set to Mg or, alarmswill report
normally but will also generate an ACO alarm. If the modifier is set to
Minor, it will not generate the ACO alarm. If thefilter is set to Ignore, no
alarms will be generated. This can depend on whether or not CPU is set for
latch or CUR.

SYNC

Clock Sync Alarm

The SYNC aarm is generated when either the primary or secondary external
clock sourceislost. Thisalarm isin addition to the condition that lost the
clock source (CGA-RED or O0S).

ERR-3

Excessive Error Rate (10e-3)

While using transcoder operations for E1 that involve downstream
tributaries, setting EER-3 to “report” will cause an alarm to appear on the
local system when E1 transmission errors exceed 10e-3 (1 in 1000). The
local EER-3 alarm will identify the effected WAN link (i.e., W1-1) and take
it out of service. Simultaneoudly, the downstream tributary will receive an
AlS aarm to warn them of the condition.

PLC_OOF

DS3 PLCP Out of Framing

Physical Layer Convergence Protocol is Out of Framing.

PLC LOF

DS3 PLCP Loss of Frame

Physical Layer Convergence Protocol has Lost Framing.

PLC_YEL

DS3 PLCL Yellow Alarm

Physical Layer Convergence Protocol is reporting a Yellow Alarm.

BP_0OS

Backplane Out of Service

Indicates an internal corruption of a message that may be caused by avariety
of external or internal events. (See further description of BP_OOS below.)
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4.7.3

4.7.4

4.7.5

Alarm Modifiers

Each alarm may aso be designated as | =info, m=minor, M=major or C=crit. Thefilter
modifier appears on both the active alarm and a arm history screens.

If the system has an External Alarm card (optional), the occurrence of any alarm designated
ascrit will trigger aform-C relay contact on the External Alarm card. Therelay contact action
sets off an annunciator or lamp at the equipment site. Similarly, the occurrence of any alarm
designated asmajor triggersadifferent contact and activates another external indicator. Refer
to the Alarm Card Reference Guide for more information on the External Alarm cards.

Alarm Cutoff (ACO)

The ACO (Alarm Cutoff) security feature is used by the system to alert an operator to alarms
that clear themselveswhilethe system is unattended. The ACO option settings are aco-on and
aco-off. If ACO isset to report or log alarms, any alarm set to report or log with amajor
modifier brings up an additional alarm message on the screen. You must manually clear this
message, which isthe ACO alarm message (depends on whether or not CPU is set for latch or
CUR). The ACO isused with the node port of the Interface card. It can al so trigger an external
alarm device, such as a bell or lamp, that must also be manually cleared.

All ACO alarms must be cleared from the Interface card screen. ACO alarms can be cleared
automatically or manually.

Backplane Out of Service (BP_0OO0YS)

The host CPU polls each card periodically for avariety of information and alarm status. The
card responds with amulti-field message to the host with such information as alarm condition
(either active or not and type of alarm), slot number, etc. Alarms are automatically set or
cleared based on the contents of these messagesreturned by each card. For the BP-OOSaarm,
the slot number reported from a card is corrupted for an OOS type adarm. The CPU reports
BP-OOS when it indexes outside the boundaries of a defined alarm.

Possible causes for this alarm type include:
1. Improper grounding of the system. Floating lines on the backplane can cause the
message between card and host to be corrupted, so proper grounding can have a positive

effect on removing this condition.

2. Improper seating of cards may cause an intermittent error where the CPU receives
incorrect data from the card.

3. Defective serial memory on acard or defective NVRAM on the Interface card can aso
cause this condition to occur in the field.
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4. In earlier software releases, if an operator erroneously attempted an OOS operation on
an empty slot, a BP-OOS alarm would be generated. Protection for this condition was
added in recent software releases to prevent this alarm from being reported under this
condition.

Once activated, this alarm can only be cleared as follows.

a) For causetype 4 above, contact technical support to clear the alarm that does
not require step b) to be performed.

b) For all conditions other than type 4 above, the system must be zipped
(resetting al the possible alarm codes off).

Alarm Handling

Thereport aarm function attempts to send alarm information to a remote printer, network
management system (NMS), or other device, in addition to recording the alarm in the Alarm
History log. These features use the built-in serial port and modem on the Interface card. You
also need to change the settings in the Printout Alarms Screen or TCP/IP Screen of the
Interface card to activate the alarm reporting functions.

Alarms set to either log or report record occurrences automatically to the Alarm History
Screen. To view that screen, press“ h” (History command) in the Alarm Screen. Figure 4-14
shows atypical Alarm History Screen, in which you can update the log with any new alarms
that occur. To do this, press“r” to select Refresh in the Alarm History Screen. Or, to delete
al entriesin thelog, press“c” to select Clear in the Alarm History Screen.

The alarm log may contain more than one screen (page) of data. To scroll through the log,

press“u” or “d” (pgUp or pgDn) to move up one page or down one page at atime. The latest
alarms appear at the beginning of the log, which is on the first page of the alarm log.
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All alarms (except those set to ignor €) appear in the Alarmsfield in the upper right corner of
the screen, regardless of their setting in the Alarm Filters screen. The display in the Alarms
field is an abbreviated version of the alarm name and slot number. For example, “O0S U3”
indicates that the card in user slot U3 is out of service.
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Figure 4-14.Typical Alarm History Screen
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Time Slot Configuration Screen

From the System Main Screen, you can access a Configuration Screen by pressing “c”
(Config) that lets you automatically configure the system. Thistime-saving function assigns
DS0 time dlots of the system’s T1 and E1 WAN lines to certain user voice and data cardsin
your system. Or, you can access a lower-level screen that lets you cross-connect DSO time
slots between two T1 or E1 lines connected to the system. Refer to these time slot
configuration operations later in this manual.

Deleting an Out of Service Card

When auser card isout of servicethe screen will display an OOSin the statusfield next to the
associated card installed. If you still want to remove this card press “d” (Del) to delete this
card from the System Main Screen. The system will display amessage, “ OK to lose card
settings (y/n)?’, press*“y” and the system will remove that card from the System Main Screen.

Accepting New Card Settings

When auser card is replaced with a different type of card the system will remove the current
card settings. The systemwill show “REJ” on the System Main Screen. Press“t” (accepT) in
the System Main Screen to accept the new settings.

Cross-Connecting (XCON)

From the Systerm Main Screen, you can access a Cross-Connect Screen by pressing “x”
(Xcon) that lets you cross-connect WAN time slots between T1 and E1 links. Refer to the
Cross-Connecting WAN Time Slots section later in this manual.

System Level Maintenance

You can aso go from the System Main Screen to a Test and Debug Screen, by pressing “y”
(sYs) which allowsyou to perform system-level maintenance operations. You can back up the
system configuration onto an external computer after saving and subsequently editing it, and
(if necessary) you can restore that configuration to the system (refer to the backup and restore
section later in this chapter). You aso can erase the system configuration and restart the
system with asingle*zip” command. Or, you can re-register your system configuration if you
change to a different chassis.

The system software also has a built-in debugging utility. However, this utility is only

available to factory software engineers. The system maintenance functions are described in
the “Testing and Debugging” section later in this chapter.
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4.12.1 Test, Debug, Backup & Restore

Advanced configuration and diagnostics are available through the use of the sY s (sY stem)
command from the System Main Screen. Pressing “y” brings up the Test and Debug screen
shown in Figure 4-15.
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Figure 4-15.System Test and Debug Screen
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4.12.2 Zippingthe System

Figure 4-16 shows atypical Zip Screen, which appears when you press “z” in the Test and
Debug Screen.

CAUTION!

The"Z" (Zip) command allowsa user logged in under the Operator or higher password level
toreprogram theentiresystem. Becausetheoptionsfor all cardsin the system will revert back
to their original factory settings, be sureto carefully consider the consequences of " zipping"
your system before doing so.
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Figure 4-16.Zip Screen
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Debugging the System

The D (Debug) command isonly availableto factory personnel with apassword authorization
higher than " Superuser." It gives access to the system software coding.

Registering the System

The R (Registration) command allows a user with Operator or higher password authority to
change the system registration. The original registration is explained earlier in this chapter.
You must have thisinformation to properly re-register the system. Do not use thiscommand
during normal system operation.

Theregistration procedure consists of three steps. First, you must enter the vendor code. Then,
you must select the type of chassis used. Finally, confirmation of the proposed changesis
required (Y =yes, N = no).

Pre-TFTP Backup and Restore Preparation

To perform backup and restore uploads/downloads via the TFTP function, one of the
following two methods of connection to aLocal Area Network (LAN) network must first be
selected.

1. Thefirst option requires that the system to which you will download be powered and
running through an active MCC server card that is connected to a LAN. The connection
must be made either in the box that will receive the downloaded or in aremote box routed
through thelocal CPU that is set as agateway using | P protocol. You must be ableto ping
the MCC card and the local and remote CPU host | P addresses from the PC or server that
you intend to use asa TFTP server and vice versa. The DEF RTE on the MCC Ethernet
configuration screen must be set to static and must include the 1P address of the PC or
server from which you are downloading the firmware. You may need to change the
routing table on your PC to include the MCC ethernet address as the gateway, or thelocal
host address asthe gateway for the system receiving the file as the destination | P address.

2. The second option is to connect to the Integrated Access System interface card’'s COM
(C1) port to which you will download the firmware using PPP or SLIP protocol at 19.2k
or 9.6k respectively. Again, you may need to change the routing table on your PC and/or
on the router or terminal server through which the PPP/SLIP connection runs.
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Note: Your PC must have some sort of TFTP or TFTPD server software installed and

running when you are downloading the binary files to the system. If you are using
TFTPD type software it is easier if you set the root directory to indicate where the
binary file is located at the TFTPD root screen. This eliminates the need to enter a
path at the file name screen during the download process. If you arerunning a TFTP
software package, consult the user guide accompanying the software for details on
configuring and using the software.

4,12.6 TFTP Backup for 5.x.x

4-32

Follow the instructions listed below to perform a TFTP backup.

1

2.

10.

Log into the Integrated Access System using the Manager Password.
Press“Y” for System at the main menu.
At the Test and Debug screen press “B” for Backup.

The NV Ram Backup screen will appear. Using the arrow keys to navigate the cursor,
highlight the Protocol selection and press Enter.

Select Flash using the arrow keys and press Enter (NV Ram must be backed up to Flash
before proceeding with tftp or xmodem backups).

Press“G” for Go - an NV image overwrite command confirmation appears (i.e.,Previous
NV image, cksum: 0x2DF05, date 09-8-96 05:58 overwrite (y/n)?). Enter “Y” for yes.

Confirmation appears when the NV Ram flash backup is complete. Press Enter as
prompted on the screen.

TFTP backup is now ready to proceed. Select TFTP by highlighting the appropriate
protocol using the arrow keys. Press Enter when TFTP is highlighted.

Press“G” for Go.

A series of four questions must be answered to complete the backup process. The
guestions are as follows:

The system asks for the desired number of mismatch retries. Enter an appropriate number
between 1-40, with 20 as default. Press Enter.

The system asks for the desired number of Timeout Retries. Enter an appropriate number
between 1-10, with 4 as default. Press Enter.
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Next, the system requires the I P address of the PC or TFTP server to which the backup
will be sent. Following entry of the IP address press the Return key to continue.

Finally, the system requires entry of the filename for the backup being performed.
Following entry of afilename the backup process begins. A TFTP backup complete
message appears when the process finishes.

Finally, the system requires entry of the filename for the backup being performed.
Following entry of afilename the backup process begins. A TFTP backup complete
message appears when the process finishes.

4.12.7 TFTP Restorefor 5.x.x

Follow the instructions listed below to perform a TFTP restore.

1

2.

10.

11.

At the main menu press“Y” for System.

Press“E” for Restore at the Test and Debug menu.

Use the arrow keys to highlight the Protocol selection and press Enter.

Select TFTP and press Enter.

You will receive an NV Ram image overwrite confirmation message. Press“ Y” for yes.
Enter the desired number of Mismatch retries and press Enter.

Enter the desired number of Timeout Retries and press Enter.

Enter the IP address of the PC or TFTP server and press Enter.

Enter the filename for the backup you wish to restore and press Enter. Restoration begins.

Following completion of the restoration process, the system will prompt to restore data
with the image that was uploaded. Press“Y” for yes.

The system asks to reboot. Press“Y” for yes. The system rebo