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Introduction

Subject

Descriptions and procedures pertaining to IP applications in this document
are provided for continuity for customers remaining on Communication
Server Release 4.5. A stand-alone IP Trunk (ITG Trunk) configuration is the
only IP application supported on the Meridian 1 Option 11C platform in
Communication Server 1000 Release 5.0. For information on software-only
upgrades, refer to Meridian 1 Small System Software-only Upgrade
(NN43011-459).

Systems described within this document that are configured with IP Phones
or Signaling Servers using Communication Server 1000 Release 4.5 and
want to upgrade to Communication Server 1000 Release 5.0 must be
upgraded to Communication Server 1000E with a Common Processor
Pentium Mobile (CP PM) call processor. For migrations to Communication
Server Release 5.0, refer to:

* Communication Server 1000E Upgrade - Option 11C Cabinet to CS
1000E (NN43041-464)

e Communication Server 1000E Upgrade - Option 11C Chassis to CS
1000E (NN43041-465)

e Communication Server 1000E Upgrade - CS 1000M Cabinet to CS
1000E (NN43041-466)

e Communication Server 1000E Upgrade - CS 1000M Chassis to CS
1000E (NN43041-467)

This document is a global document. Contact your system supplier or your
Nortel representative to verify that the hardware and software described
are supported in your area.

This Nortel Technical Publication (NTP) is a reference tool for activities
surrounding the planning and engineering of a Small System.
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12 Introduction

WARNING

Before a Small System can be installed, a network assessment
must be performed and the network must be VolP-ready.

If the minimum VoIP network requirements are not met, the system
will not operate properly.

For information on the minimum VolP network requirements and
converging a data network with VolP, refer to Converging the Data
Network with VolP Fundamentals (NN43001-260).

Note on legacy products and releases
This NTP contains information about systems, components, and features
that are compatible with Nortel Communication Server 1000 Release 4.5
software. For more information on legacy products and releases, click the
Technical Documentation link under Support & Training on the Nortel
home page:

www.nortel.com

Applicable systems
This document applies to the following systems:

* Communication Server 1000M Chassis (CS 1000M Chassis)
e Communication Server 1000M Cabinet (CS 1000M Cabinet)
* Meridian 1 PBX 11C Chassis
e Meridian 1 PBX 11C Cabinet

System migration
When particular Meridian 1 systems are upgraded to run CS 1000 Release
5.0 and configured to include a Signaling Server, they become CS 1000M
systems. Table 1 "Meridian 1 systems to CS 1000M systems" (page 12)
lists each Meridian 1 system that supports an upgrade path to a CS 1000M

system.

Table 1

Meridian 1 systems to CS 1000M systems
This Meridian 1 system... Maps to this CS 1000M system
Meridian 1 PBX 11C Chassis CS 1000M Chassis
Meridian 1 PBX 11C Cabinet CS 1000M Cabinet

Note the following:

* When an Option 11C Mini system is upgraded to run CS 1000 Release
5.0 software, that system becomes a Meridian 1 PBX 11C Chassis.
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Related information 13

e When an Option 11C system is upgraded to run CS 1000 Release 5.0
software, that system becomes a Meridian 1 PBX 11C Cabinet.

For more information, see Meridian 1 Small System Software-only Upgrade
(NN43011-459).

Intended audience
This document is intended for individuals responsible for planning and
engineering the Small System. The engineer may be an employee of the
end-user customer, a third-party consultant, or a distributor.

Other persons who may be interested in this information, or find it useful,
are Sales and Marketing, Service Managers, Account Managers, Field
Support, Product Management, and Development.

Conventions

Terminology
In this document, the following systems are referred to generically as

"system":
* Communication Server 1000M (CS 1000M)
e Meridian 1

The following systems are referred to generically as "Small System™:
¢ Communication Server 1000M Chassis (CS 1000M Chassis)

e Communication Server 1000M Cabinet (CS 1000M Cabinet)

e Meridian 1 PBX 11C Chassis

* Meridian 1 PBX 11C Cabinet

The following systems are referred to generically as "Chassis system":
¢ Communication Server 1000M Chassis (CS 1000M Chassis)
* Meridian 1 PBX 11C Chassis

The following systems are referred to generically as "Cabinet system™:
* Communication Server 1000M Cabinet (CS 1000M Cabinet)
* Meridian 1 PBX 11C Cabinet

Related information
This section lists information sources that relate to this document.
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Introduction

NTPs

Online

CD-ROM

The following NTPs are referenced in this document:

Spares Planning (NN43001-253)

Converging the Data Network with VolP Fundamentals (NN43001-260)
Transmission Parameters Reference (NN43001-282)

Circuit Card Reference (NN43001-311)

Features and Services Fundamentals (NN43001-106)

Software Input Output Administration (NN43001-611)

IP Line Fundamentals (NN43001-500)

Telephones and Consoles Fundamentals (NN43001-567)

Software Input Output Reference - Maintenance (NN43001-711)

Communication Server 1000M and Meridian 1 Small System Installation
and Commissioning (NN43011-310)

Meridian 1 Small System Software-only Upgrade (NN43011-459)

Communication Server 1000M and Meridian 1 Small System
Maintenance (NN43011-700)

To access Nortel documentation online, click the Technical Documentation
link under Support & Training on the Nortel home page:

www.nortel.com

To obtain Nortel documentation on CD-ROM, contact your Nortel customer
representative.

Nortel Communication Server 1000

Communication Server 1000M and Meridian 1 Small System Planning and Engineering

NN43011-220 01.01 Standard
Release 5.0 30 May 2007

Copyright © 2007, Nortel Networks Nortel Networks Confidential


http://www.nortel.com

Overview of the engineering process

Contents
This section contains information on the following topics:

"Introduction” (page 15)
"Engineering a new system" (page 16)
"Engineering a system upgrade" (page 16)

"Nortel Enterprise Configurator" (page 18)

Introduction

WARNING
Before a Small System can be installed, a network assessment
must be performed and the network must be VolP-ready.

If the minimum VoIP network requirements are not met, the system
will not operate properly.

For information on the minimum VolP network requirements and
converging a data network with VolP, refer to Converging the Data
Network with VolP Fundamentals (NN43001-260).

A switch must be engineered upon initial installation, during upgrades, and
when traffic loads change significantly or increase beyond the bounds
anticipated when the switch was last engineered. A properly engineered
switch is one in which all components work within their capacity limits during
the busy hour.

This document is not intended to provide a theoretical background for
engineering principles, except to the extent required to make sense of the
information. Furthermore, in order to control complexity, technical details
and data are sometimes omitted when the impact is sufficiently small.
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16 Overview of the engineering process
e

This document does not address the engineering or functionality of major
features, such as Automatic Call Distribution (ACD) or Network Automatic
Call Distribution (NACD), and of auxiliary processors and their applications,
such as Symposium and CallPilot. Guidelines for feature and auxiliary
platform engineering are given in documents relating to the specific
applications involved. This document provides sufficient information to
determine and account for the impact of such features and applications
upon the capacities of the system itself.

Engineering a new system
Figure 1 "Engineering a new system" (page 17) illustrates a typical process
for installing a new system. The agent expected to perform each step of the
process is listed to the right of the block. The highlighted block is the subject
of this document. Figure 2 "Engineering a new system" (page 18) further
illustrates the engineering process.

Engineering a system upgrade
In cases of major upgrades or if current resource usage levels are not
known, Nortel recommends that the complete engineering process be
followed, as described for engineering a new system.

If minor changes are being made, the incremental capacity impacts can be
calculated and added to the current resource usage levels. The resulting
values can then be compared with the capacity chart to determine whether
the corresponding capacity has been exceeded.
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Engineering a system upgrade 17

Figure 1
Engineering a new system
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18 Overview of the engineering process

Figure 2
Engineering a new system
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Nortel Enterprise Configurator
The Nortel Enterprise Configurator (NNEC) is a global engineering and
guotation tool to assist the site engineer, sales person, or customer in
engineering the switch. It is available in both stand-alone and web-based
versions. For users in North America and CALA, it replaces Meridian
Configurator and 1-Up. For users in EMEA countries, it replaces NetPrice.
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Nortel Enterprise Configurator 19
T

NNEC provides a simple "needs-based" provisioning model that allows for
easy configuring and quoting. It supports CS 1000E new system sales and
upgrades by analyzing input specifications for a digital PBX to produce a full
range of pricing, engineering reports, and graphics. These reports include
equipment lists, cabling reports, software matrix, engineering capacities,
and pricing for currently available CS 1000E configurations. Graphics depict
the engineered platform, card slot allocations as well as loop assignments.

NNEC runs on the user's Windows®-based or MacOS® personal computer.
It uses standard browser and Microsoft Office® applications. For details
on computer system requirements and for user instructions, refer to the
Nortel web site.

NNEC implements the algorithms specified in this document for real time,
memory, and physical capacities. It is the official tool for determining whether
a proposed configuration meets the customer’s capacity requirements.

Where applicable, this document references the NNEC inputs that
correspond to parameters being described.
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Data network planning for VolP

Contents
This section contains information on the following topics:

"Introduction" (page 21)
"Data network planning for VoIP" (page 21)

"100BaseTx IP connectivity" (page 24)

Introduction

WARNING
Before a Small System can be installed, a network assessment
must be performed and the network must be VolP-ready.

If the minimum VoIP network requirements are not met, the system
will not operate properly.

For information on the minimum VolP network requirements and
converging a data network with VolIP, refer to Converging the Data
Network with VolP Fundamentals (NN43001-260).

The data network’s infrastructure, engineering, and configuration are
critical to achieve satisfactory IP Telephony voice quality. A technical
understanding of data networking and Voice over IP (VoIP) is essential for
optimal performance of the Small System.

Refer to Converging the Data Network with VolP Fundamentals
(NN43001-260) for detailed information about network requirements. These
requirements are critical to the system Quality of Service (QOS).

Data network planning for VolP
Consider the following when planning the network:

e system network requirements (for ELAN and TLAN subnets)
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22 Data network planning for VolP
T

* basic data network requirements for Call Server to Media Gateway
connections

— jitter
— bandwidth

— LAN recommendations

* basic data network requirements for IP Phones
— bandwidth

* power requirements for IP Phones

Evaluating the existing data infrastructure
Evaluate existing data infrastructures (LAN and WAN) to confirm their
suitability for VolP deployment. In some cases, VoIP deployment requires
additional bandwidth, improved performance, and increased availability.

To evaluate voice performance requirements, review device inventory,
network design, and baseline information. Links and devices must have
sufficient capacity to support additional voice traffic. It may be necessary to
upgrade links that have high peak or busy hour utilization.

When analyzing the network environment, target devices with the following
characteristics:

* high CPU utilization

* high backplane utilization

e high memory utilization

* queuing drops

» buffer misses for additional inspection
e potential upgrade

Peak utilization characteristics in the baseline are valuable in determining
potential voice quality issues.

To evaluate availability requirements for the VolP network, review network
topology, feature capabilities, and protocol implementations. Measure
redundancy capabilities of the network against availability goals with the
network design recommended for IP Telephony.

Evaluate overall network capacity to ensure that the network meets overall
capacity requirements. Overall capacity requirements must not impact
existing network and application requirements. Evaluate the network
baseline in terms of the impact on VoIP requirements.
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Data network planning for VolP 23

To ensure that both IP Telephony and existing network requirements are
met, it may be necessary to add one or more of the following: memory,
bandwidth, features.

Planning deployment of a Small System on a data network
To deploy the Small System on a data network, consider the following
details and refer to Converging the Data Network with VolP Fundamentals
(NN43001-260):

¢ VoIP technology
— H.323 protocols
— VolIP concepts and protocols
— RTP
— Codecs including G.711 and G.729

» data network architecture
— TCP/IP
— |IP subnetting
— routing protocols including EIGRP, OSPF, RIP, and BGP

* data services and peripherals
— DNS
— DHCP
— TFTP
— WEB server
— QOS

QOS planning
An IP network must be engineered and provisioned to achieve high voice
quality performance. QOS policies must be implemented network-wide so
that voice packets receive consistent and proper treatment as they travel
across the network.

IP networks that treat all packets identically are called "best-effort networks".
In a best-effort network, traffic can experience different amounts of delay,
jitter, and loss at any time. This can produce problems such as speech
breakup, speech clipping, pops and clicks, and echo. A best-effort network
does not guarantee that bandwidth is available at any given time. Use QOS
mechanisms to ensure bandwidth is available at all times, and to maintain
consistent, acceptable levels of loss, delay, and jitter.
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24 Data network planning for VolP

For planning details for QOS, see Converging the Data Network with VolP
Fundamentals (NN43001-260).

Core network planning
There are three networks in the Small System IP Telephony network design:

Step Action

1 Call Server to Media Gateway network
2 ELAN (Management LAN) subnet

3 TLAN (Voice LAN) subnet

Note: The ELAN (or Embedded LAN) subnet isolates critical
telephony signaling between the Call Server and the other
components. The TLAN (or Telephony LAN) subnet carries
telephony/voice/signaling traffic and connects to the customer
network and the rest of the world.

—End—

100BaseTx IP connectivity
Between the Call Server and the Media Gateway, the CS 1000 systems
support 100BaseTx IP point-to-point connectivity or campus data network
connectivity. Campus data network connectivity is provided through IP
daughterboards in the Call Server and the Media Gateway.

To satisfy voice quality requirements, adhere to applicable engineering
guidelines. Refer to Converging the Data Network with VoIP Fundamentals
(NN43001-260) for details. Contact the local Data Administrator to obtain
specific IP information.

Campus network system requirements
The following campus network requirements are necessary:

e The ELAN subnet and the TLAN subnet must be separate.

* ELAN subnet applications must be on the same subnet. This includes
the Voice Gateway Media Cards, which must be on the same ELAN
subnet.

* Voice Gateway Media Cards in the same node must be on the same
TLAN subnet.

* Use of the VLAN concept is a practical way to maintain the same subnet
for remote locations.
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Refer to Converging the Data Network with VolP Fundamentals
(NN43001-260) for information on basic data network/LAN requirements for
Call Server to Media Gateway connections:

* Packet Delay Variation (PDV) jitter buffer

* bandwidth planning

* LAN recommendations for Excellent Voice Quality

* monitoring IP link voice quality of service

* basic data network requirements for IP Phones
— bandwidth requirements

— bandwidth planning

Media conversion devices
Third-party media conversion devices can extend the range of the
100BaseTx and convert it to fiber. Use caution when extending the length of
cable used in the point-to-point configuration. Do not exceed the specified
round trip delay parameters.
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Regulatory information

Contents

This section contains information on the following topics:
"System approval" (page 27)

"Electromagnetic compatibility" (page 28)

"Notice for United States installations" (page 29)

"Notice for Canadian installations" (page 32)

"Canadian and US network connections" (page 33)

"Notice for International installations" (page 34)

System approval

The Small System has approvals to be sold in many global markets.
Regulatory labels on the back of system equipment contain national and
international regulatory information.

Note: Some physical components in systems may have been marketed
under different names in the past. Previous naming conventions utilizing
the terms Succession 1000 and CSE 1000 have been harmonized

to use the term Communication Server 1000. Similarly, previous
naming conventions utilizing the terms Meridian and Option have

been harmonized to use the term Meridian 1 PBX. Product names
based on earlier naming conventions may still appear in some system
documentation and on the system regulatory labels. From the point of
view of regulatory standards compliance, the physical equipment is
unchanged. As such, all the instructions and warnings in the regulatory
sections of this document apply to the Communication Server 1000M,
Communication Server 1000S, and Communication Server 1000E
systems, as well as the Meridian, Succession 1000, and CSE 1000
systems.
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Electromagnetic compatibility

CAUTION

In a domestic environment, the system can cause radio
interference. In this case, the user could be required to take
adequate measures.

Note: If a Signaling Server is added to a previously CISPR Class B
system (previously used in some specific countries), the system is now
compliant to Class A.

Table 2 "EMC specifications for Class A devices" (page 28) lists the
Electromagnetic Compatibility (EMC) specifications for the system.

Table 2
EMC specifications for Class A devices
Jurisdiction Standard Description
United States FCC CFR 47 FCC Rules for Radio Frequency Devices (see Note 1)
Part 15
Canada ICES-003 Interference-Causing Equipment Standard: Digital
Apparatus

Note 1 a:FCC CFR 47 Part 15.21 statement:

"Note: This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are 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 the instruction manual, can cause harmful interference to
radio communications. Operation of this equipment in a residential area is likely to cause harmful
interference in which case the user is required to correct the interference at his own expense."

Note 1b:The user should not make changes or modifications not expressly approved by Nortel.
Any such changes could void the user’s authority to operate the equipment.

Note 2:EN 55022/CISPR 22 statement:

"WARNING

This is a class A product. In a domestic environment this product may cause radio interference in
which case the user may be required to take adequate measures."
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Jurisdiction Standard Description
Europe EN 55022/CISP Information technology equipment — Radio disturbance
R 22 characteristics — Limits and methods of measurement
(see Note 2)
EN 55024 Information technology equipment — Immunity
characteristics — Limits and methods of measurement
EN 61000-3-2 Limits for harmonic current emissions (equipment input
current <= 16 A per phase)
EN 61000-3-3 Limitation of voltage fluctuations and flicker in low-voltage
supply systems for equipment with rated current <= 16 A
Australia CISPR 22/AS/N Limits and methods of measurement of radio disturbance
ZS 3548 characteristics of information technology equipment (see
Note 2)
Korea KN22 Information technology equipment — Radio disturbance

characteristics — Limits and methods of measurement

KN24 Information technology equipment — Immunity
characteristics — Limits and methods of measurement

Taiwan CNS 13438 Limits and methods of measurement of radio disturbance
characteristics of information technology equipment

Note 1 a:FCC CFR 47 Part 15.21 statement:

"Note: This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are 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 the instruction manual, can cause harmful interference to
radio communications. Operation of this equipment in a residential area is likely to cause harmful
interference in which case the user is required to correct the interference at his own expense."

Note 1b:The user should not make changes or modifications not expressly approved by Nortel.
Any such changes could void the user’s authority to operate the equipment.

Note 2:EN 55022/CISPR 22 statement:

"WARNING

This is a class A product. In a domestic environment this product may cause radio interference in
which case the user may be required to take adequate measures."

Notice for United States installations
The system complies with Part 68 of the United States Federal
Communications Commission (FCC) rules.Each system cabinet or chassis
has a label containing the FCC registration number and Ringer Equivalence
Number (REN). For the Cabinet system equipment, the label is on the lower
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left corner of each system cabinet. For the Chassis system equipment, the
label is on the back of each system chassis. If requested, you must provide
this information to the telephone company.

Regulatory labels include:

e FCC registration: AB6CAN-61117-MF-E
e FCC registration: AB6CAN-61116-PF-E
* FCC registration: AB6CAN-18924-KF-E
» Service code: 9.0F, 6.0P

* Ringer equivalence (REN): 2.7A

The FCC regulation label includes the REN. This number represents the
electrical load applied to your telephone line after you plug the system
into the wall jack. The telephone line for your premises does not operate
correctly if the total ringer load exceeds the capabilities of the telephone
company'’s Central Office (CO) equipment. If too many ringers connect to
the line, there may not be enough energy to ring your system. If the ringer
load exceeds the system’s capabilities, you can have problems dialing
telephone numbers.

For more information about the total REN permitted for your telephone line,
contact your local telephone company. However, as a guideline, a total REN
of five should support normal operation of your equipment.

If your system equipment causes harm to the telephone network, the
telephone company can temporarily discontinue your service. The
telephone company can ask you to disconnect the equipment from the
network until the problem is corrected and you are sure the equipment is
working correctly. If possible, the telephone company notifies you before
they disconnect the equipment. You are notified of your right to file a
complaint with the FCC.

Your telephone company may make changes in its facilities, equipment,
operations, or procedures that can affect the correct operation of your
equipment. If the telephone company does make changes, they will give
you advance notice. With advance notice, it is possible for you to make
arrangements to maintain uninterrupted service.

If you experience trouble with your system equipment, contact your
authorized distributor or service center.

You cannot use the equipment on public coin service provided by the
telephone company. Connection to party line service is subject to
state tariffs. Contact the state public utility commission, public service
commission, or corporation commission for information.

Nortel Communication Server 1000
Communication Server 1000M and Meridian 1 Small System Planning and Engineering
NN43011-220 01.01 Standard
Release 5.0 30 May 2007
Copyright © 2007, Nortel Networks Nortel Networks Confidential



Notice for United States installations 31

The equipment can provide access to interstate providers of operator
services through the use of Equal Access codes. Failure to provide Equal
Access capabilities is a violation of the Telephone Operator Consumer
Services Improvement Act of 1990 and Part 68 of the FCC Rules.

Hearing aid compatibility
All proprietary telephones used with the system meet with the requirements
of FCC Part 68 Rule 68.316 for hearing aid compatibility.

FCC compliance: Registered equipment for Direct Inward Dial calls
Equipment registered for Direct Inward Dial (DID) calls must provide proper
answer supervision. Failure to meet this requirement is a violation of part
68 of the FCC'’s rules.

The definition of correct answer supervision is as follows:

* DID equipment returns answer supervision to the Central Office when
DID calls are:

— answered by the called telephone
— answered by the attendant

— routed to a recorded announcement that can be administered by
the user

— routed to a dial prompt

« DID equipment returns answer supervision on all DID calls forwarded to
the Central Office. Exceptions are permitted if a call is not answered, a
busy tone is received, or a reorder tone is received.

Radio and TV interference
The system complies with Part 15 of the FCC rules in the United States of
America. Operation is subject to the following two conditions:

1. The system must not cause harmful interference.

2. The system must accept any interference received, including
interference that can cause undesirable operation.

You can determine the presence of interference by placing a telephone call
while monitoring. If the system causes interference to radio or television
reception, try to correct the interference by moving the receiving TV or radio
antenna if this can be done safely. Then move the TV or radio in relation

to the telephone equipment.

If necessary, ask a qualified radio or television technician or supplier for
additional information. You can refer to the document "How to Identify and
Resolve Radio-TV Interference", prepared by the Federal Communications
Commission. This document is available from:
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U.S. Government Printing Office
Washington DC 20402

Notice for Canadian installations
Industry Canada uses a label to identify certified equipment. Certification
indicates that the equipment meets certain operations, safety, and protection
requirements for telecommunications networks. Industry Canada does not
guarantee that the equipment will operate to the user’s satisfaction.

The Load Number (LN) assigned to each terminal device is the percentage
of the total load that can be connected to a telephone loop using the device.
This number prevents overload. The termination on a loop can have any
combination of devices, provided that the total of the Load Numbers does
not exceed 100. An alphabetical suffix is also defined in the Load Number
for the appropriate ringing type (A or B), if necessary. For example, LN = 20
A indicates a Load Number of 20 and an "A" type ringer.

Before you install any equipment, make sure that it can connect to the
facilities of the local telecommunications company. Install the equipment
using acceptable methods of connection. In some cases, a certified
connector assembly (telephone extension cord) can extend the company’s
inside wiring associated with a single line individual service. Understand
that compliance with the above conditions does not always prevent
degradation of service.

Repairs to certified equipment must be made by an authorized Canadian
maintenance facility designated by the supplier. If you make repairs or
modifications to this equipment, or if the equipment malfunctions, the
telephone company can ask you to disconnect the equipment.

Make sure that the electrical ground connections of the power utility,
telephone lines, and internal metallic water pipe system, if present, connect
together. This precaution is for the users’ protection, and is very important
in rural areas.

DANGER

DANGER OF ELECTRIC SHOCK
The system frame ground of each unit must be tied to a reliable
building ground reference.
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DANGER

DANGER OF ELECTRIC SHOCK

Do not attempt to make electrical ground connections yourself.
Contact your local electrical inspection authority or electrician to
make electrical ground connections.

Radio and TV interference
The system does not exceed Class A limits for radio noise emissions from
digital apparatus, as set out in the radio interference regulations of Industry
Canada (ICES-003).

Canadian and US network connections
Table 3 "Network connection specifications" (page 33) contains information
that must be given to the local telephone company when ordering standard
network interface jacks for the system.

Table 3 "Network connection specifications" (page 33) includes columns
for system port identification, Facility Interface Code (FIC), Service Order
Code (SOC), Uniform Service Order Code (USOC) jack identification, and
associated Nortel equipment part numbers.

Table 3
Network connection specifications
Servi
Facility ce Manufacturer
Interface Order Network network interface
Ports Code Code REN jacks port designation
MTS/WATS
2-Wire, LSA, L-S 02LS2 9.0F 2.7A RJ21X NT8D14
(2-Wire, Local Switched CA21X*
Access, Loop-Start)
2-Wire, LSA, G-S 02GS2 9.0F 2.7A RJ21X NT8D14
(2-Wire, Local Switched CA21X*
Access, Ground-Start)
2-Wire, LSA, R-B 02RV2-T 9.0F 0.0B RJ21X NT8D14
(2-Wire, Local CA21X*
Switched Access,
Reverse-Battery)
* RJ with CA for Canada
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Servi
Facility ce Manufacturer
Interface Order Network network interface
Ports Code Code REN jacks port designation
1.544 Mbps OSI, SF 04DU9-BN 6.0P N/A RJ48 NTRB21
CA48*
1.544 Mbps OSlI, SF 04DU9-KN 6.0P N/A RJ48 NTRB21
CA48*
Analog PL facilities
8-port OPX line OoL13C 9.0F N/A RJ21X NT1R20
E&M TIE Trunk TL11M 9.0F N/A RJI2EX NT8D15
(TIE line, lossless, CA2EX*
2-wire type 1 E&M)
E&M 4-Wire DRTT TL31M 9.0F N/A RJ2GX NT8D15
(TIE line, lossless, dial CA2GX*
repeating, 4-wire type 1
E&M)
E&M 4-Wire DRTT TL32M 9.0F N/A RJI2HX NT8D15
(TIE line, lossless, dial CA2HX*
repeating, 4-wire type 2
E&M)
Digital
1.544 Mbps superframe 04DU9-BN 6.0P N/A N/A NT5D12
1.544 Mbps extended 04DU9-KN 6.0P N/A N/A NT5D12
superframe
* RJ with CA for Canada

Notice for International installations
If there is not enough planning or technical information available for your
country of operation, contact your regional distributor or authority.

European compliance information
The system meets the following European technical regulations: CTR 1,
CTR2,CTR 3,CTR 4,CTR 6, CTR 10, CTR 12, CTR 13, CTR 15, CTR 17,
CTR 22, CTR 24, and the I-ETS 300 131.
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Supported interfaces

Analog interfaces are approved based on national or European
specifications. Digital interfaces are approved based on European
specifications.

Safety specifications
The system meets the following European safety specifications: EN 60825,
EN 60950, and EN 41003.
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Contents
This section contains information on the following topics:

"Environmental requirements" (page 38)

"Earthquake bracing requirements” (page 38)
"Grounding requirements" (page 40)

"Commercial power requirements” (page 47)

"Auxiliary equipment power" (page 57)

"Modem requirements" (page 57)

"Customer Configuration Backup and Restore" (page 58)
"Maintenance and administration terminals" (page 58)
"Cross-connect terminal requirements" (page 59)

"IP installation requirements for Small Systems" (page 60)

WARNING
Before a Small System can be installed, a network assessment
must be performed and the network must be VolP-ready.

If the minimum VoIP network requirements are not met, the system
will not operate properly.

For information on the minimum VolP network requirements and
converging a data network with VolP, refer to Converging the Data
Network with VolP Fundamentals (NN43001-260).

Before you install a Small System, make sure that the site meets all
environmental, grounding, power, and cross-connect terminal requirements.
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Environmental requirements
The environment of a Small System operates must meet the following
operating conditions:

The room must be clean and well ventilated. Each chassis can dissipate
up to 370 watts of power; each cabinet can dissipate up to 500 watts of
power in the form of heat (1700 BTU [1800 kJ] per hour). There must be
enough ventilation in the equipment room to maintain the temperature at
an acceptable level.

For installed chassis, maintain the temperature between 0° and 45° C
(32° and 113° F). For cabinets, the temperature is maintained between:

— 0° and 45° C (32° and 113° F) when the cabinets are mounted
side-by-side.

— 0° and 35° C (32° and 95° F) when the cabinets are mounted one
above the other.
Maintain the humidity between 5% and 95% non-condensing.

Select a location for installing the equipment that is not subject to
constant vibration.

Locate the equipment at least 12 ft (3660 mm) away from sources of
electrostatic, electromagnetic, or radio frequency interference. These
sources can include:

— power tools

— appliances (such as vacuum cleaners)

— office business machines (such as copying machines)
— all electric motors

— electrical transformers

Earthquake bracing requirements

ATTENTION

IMPORTANT!

The following earthquake bracing guidelines meet the requirements for the state
of California specifications in the United States. Other areas or countries can
have different requirements.

Note: The earthquake bracing method for the Small System does not
guarantee that the system will continue to operate during or after an
earthquake.
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WARNING
For earthquake bracing, you must install the Small System on a
wall in a vertical position.

To earthquake-brace your system, use a piece of 3/4-in. (20-mm) plywood
as a backboard. Fasten the plywood to the wall with a minimum of six
fasteners. Refer to Table 4 "Minimum fastener requirements” (page 39)
for a description of the appropriate fasteners. Fasten the chassis to the

backboard.
Table 4
Minimum fastener requirements
Type of wall Fasteners
Wooden studs #10 wood screws Minimum 1 in. embedment in wood
studs
Metal studs # 14 sheet metal Minimum 1 in. embedment in metal
screws studs
Concrete 1/4 in. HILTI KB-II Minimum 1 1/8 in. embedment
(2000 PSI)
Masonry 1/4 in. Ramset
Redhead Dynabolt
sleeve anchor

Table 5 "Minimum wall requirements for stud construction" (page 39)
identifies the maximum acceptable wall height for different types of stud wall
construction in areas prone to earthquakes.

Table 5
Minimum wall requirements for stud construction
Wall Studs Spacing off center Maximum Height of Wall
2 in. x 4 in. wooden studs 16 in. or 24 in. 10 ft
2 in. x 6 in. wooden studs 16 in. or 24 in. 16 ft
3 5/8 in. 20 gauge metal studs 16 in. or 24 in. 12 ft
3 5/8 in. 18 gauge metal studs 16 in. or 24 in. 16 ft

Fasten the mounting bracket for each chassis and cabinet to the piece of
plywood with the five, 1-in. #14 screws supplied with the bracket.

Refer to the chapter on earthquake bracing in Communication Server
1000M and Meridian 1 Small System Installation and Commissioning
(NN43011-310) for a detailed procedure on earthquake bracing.
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Grounding requirements
System grounding must be in accordance with ANSI/TIA/EIA-607
(Commercial Building and Bonding Requirements for Telecommunications
Equipment) where discrepancies in this document exist.

WARNING
Failure to follow grounding recommendations can result in a
system installation that is:

* unsafe for personnel working on, or using, the equipment

* not protected correctly from lightning or power transients

e subject to service interruptions

Before you install a Small System and before you apply AC power,
measure the impedance of the building ground reference. An ECOS 1023
POW-R-MATE, or similar meter, is acceptable for this purpose. If the ground
path connected to the Small System has an impedance of 5 ohms or more,
make better grounding arrangements. Make any improvements to the
grounding system before you install the Small System.

DANGER

DANGER OF ELECTRIC SHOCK

Never connect the Single Point Ground (SPG) conductor from the
Small System to structural steel members or electrical conduit.
Never tie this conductor to a ground source or grounded electrode
that is not hard-wired to the building reference conductor.

The following are additional grounding requirements:
* Grounding requirements for the Small System are as follows:

— The impedance of the link between the ground post of the system
cabinets or chassis and the SPG to which it is connected must be
less than 0.25 ohms.

— Never connect the SPG conductor from the Small System to
structural steel members or electrical conduit. In particular, never tie
this conductor to a ground source or grounded electrode that is not
hard-wired to the building reference conductor.

* Ground conductors for Small Systems:

— must not be smaller than #6 AWG (#40 metric) at any point (see
Table 6 "Area-specific grounding wire requirements” (page 41). This
table provides a list of grounding wire requirements specific to some
areas).
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— must be routed through the same conduit as the phase conductors
that serve the system.

— must not be smaller than any phase conductor in the same conduit.
— do not carry current under normal operating conditions.

e All ground conductors in the building must be hard-wired to the main
ground reference.

e Avoid spliced conductors. Continuous conductors have lower
impedance, and they are more reliable than spliced conductors.

* All conductors must terminate in a permanent way. Make sure all
terminations are easily visible and available for maintenance purposes.

* Tag ground connections with a clear message such as "CRITICAL
CONNECTION: DO NOT REMOVE OR DISCONNECT".

Table 6
Area-specific grounding wire requirements
Area Grounding wire requirements
Germany #8 AWG (10 mm?2) green/yellow wire
Other areas in not smaller than #6 AWG (16 mm2) at any point
Europe
UK two green/yellow wires no thinner than 10 mm?2

DANGER

DANGER OF ELECTRIC SHOCK

For an installed Small System, the impedance of the link between
the ground post of the chassis or cabinet and the SPG to which
it connects must be less than 0.25 ohms.

CAUTION

Serviec Interruption

Transients in supply conductors and ground systems can damage
integrated circuits. This damage can result in unreliable Small
System operation. Damage caused by transients is not always
immediately apparent. Degradation can occur over a period of
time.

Ground bus isolation (Canada and the United States)

According to the exception to article 384-20 in the United States National
Electrical Code (NEC), a panel’'s ground bus can be isolated from the
housing. This exception applies provided that the panel is not at the main

Nortel Communication Server 1000
Communication Server 1000M and Meridian 1 Small System Planning and Engineering
NN43011-220 01.01 Standard
Release 5.0 30 May 2007
Copyright © 2007, Nortel Networks Nortel Networks Confidential



42 System and site requirements

service entrance. This exception applies to some Canadian locations also.
For more information about ground bus isolation, refer to local electrical
codes.

DANGER

DANGER OF ELECTRIC SHOCK

Do not isolate the ground bus from the housing unless permitted
by local electrical codes. Do not perform work inside electrical
panels unless you are a qualified electrician. Do not try to remove
bonding conductors without approval from qualified personnel.

DANGER

DANGER OF ELECTRIC SHOCK

Route ground conductors, between supply panels, through the
same conduit as the supply conductors. This safety requirement is
part of both the National Electrical Code (NEC) and the Canadian
Electrical Code (CEC).

Single Point Grounding
Correct grounding of communications systems is necessary for protecting
equipment from the hazards of surge and noise interference. The Single
Point Grounding (SPG) method of protecting communications equipment
is the Nortel standard for Small Systems. Refer to Figure 3 "Single Point
Grounding" (page 44) for an illustration of Single Point Grounding.

The requirements for Single Point Grounding are in the following major
categories: Safety, Protection, Electromagnetic Compatibility (EMC),
Installation and Maintenance, Powering, and Advances in Technology.

Safety For a safe working environment, your grounding system must be
able to dissipate unwanted surge energies, such as lightning on the outside
plant. The grounding system must be designed so that fuses or breakers
operate to disrupt the excessive current flow caused by a power fault.

Protection Correct grounding is a necessary component of the protection
system for equipment. This grounding includes grounding for outside plant
cable shields and protectors, and the grounds for framework, battery, and
logic references.

EMC To make sure that there is good emission and susceptibility
performance of the equipment, you must consider the EMC grounding
requirements.
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Installation and Maintenance A grounding system is cost-effective to
install and maintain when it is part of the initial electrical installation for the
customer’s premises. If you try to correct violations of national codes after
the initial installation, it is both difficult and costly.

Powering The grounding system must consider the power options for the
equipment. The grounding system must consider if the equipment is backed
up with an Uninterruptible Power Supply (UPS). Consider the grounding and
powering of all equipment that is part of the telecommunications system

as one large system. Perform the installation taking this information into
consideration.

Advances in Technology The component density on circuit cards
continues to increase because of the miniaturization and multi-layering of
printed circuit boards. The operating speeds of the integrated circuits are
ever-increasing. Grounding provides protection for these components and
is very important.

SPG configurations
The SPG of a system is the point at which telecommunications equipment
bonds to the ground. A copper bus bar normally acts as the system SPG.

You can use any of the following bus bars as a system SPG:

e building principal ground, normally in a building with one floor
» floor ground bar, normally in buildings with more than one floor
* dedicated SPG bar bonded to the building grounding system

* asection of the battery return bar of the power plant

You can configure subsystems of a telecommunications system, such as
groups of frames or equipment, as separate SPG entities connected in a
star configuration to the system SPG. Figure 3 "Single Point Grounding"
(page 44) provides a high-level schematic of this type of configuration.
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Figure 3
Single Point Grounding

Various Communication Subsystems

553-9479

Figure 4 "ANSI/TIA/EIA-607 grounding schematic" (page 45) provides a
more detailed schematic of telecommunications subsystems configured
as separate SPG entities and connected to the building’'s SPG

using the Telecommunications Main Grounding Bus bar (TMGB) and
Telecommunications Grounding Bus bars (TGB).
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Figure 4
ANSI/TIA/EIA-607 grounding schematic
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Grounding method
WARNING

To prevent ground loops, power all chassis and cabinets from the
same dedicated power panel. Ground all chassis and cabinets to
the power panel through the grounding block. Ground the chassis
expander to the chassis.

The method of grounding used for Small Systems depends on whether the
same service panel powers all chassis or cabinets.

The following grounding scenarios are possible:
1. Chassis system with one chassis
2. Cabinet system with one cabinet

3. Chassis system with more than one chassis, powered by the same
service panel

4. Cabinet system with more than one cabinet, powered by the same
service panel

5. Chassis system with more than one chassis, powered by different
service panels
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6. Cabinet system with more than one cabinet, powered by different
service panels

A system with one chassis or cabinet, or multiple chassis or
cabinets powered by one service panel

For each system chassis or cabinet, connect a #6 AWG (#40 Metric Wire
Gauge) ground wire from the chassis or cabinet to the NTBK80 grounding
block. See Table 6 "Area-specific grounding wire requirements" (page 41) for
grounding wire requirements specific to some areas. Connect the grounding
block to a ground source (the ground bus in the AC power service panel).

For a Chassis system, consider the chassis and the chassis expander as
the same ground. Jumper the ground wire from the chassis expander to the
chassis and then back to the grounding block.

Chassis or cabinets powered by different service panels

For each chassis or cabinet, connect a #6 AWG (#40 Metric Wire Gauge)
ground wire from the chassis or cabinet to the NTBK80 grounding block. See
Table 6 "Area-specific grounding wire requirements" (page 41) for grounding
wire requirements specific to some areas. If any chassis or cabinet cannot
be powered from the same service panel, ground it separately from the other
chassis or cabinet back to the service panel that supplies it. Power each
cabinet or chassis and chassis expander pair from the same service panel.

Note 1: If a chassis requires a separate ground, ground it using the
same method that you use for a system with one chassis. A separately
grounded cabinet is grounded the same as a single-cabinet system.

Note 2: In the UK, you can connect the grounding wire from the cabinet
or chassis to an NTBK80 grounding block or through a Krone Test Jack
Frame.

Grounding multiple pieces of equipment in a rack/equipment
cabinet

You must ground each piece of equipment in a rack/equipment cabinet. If
a piece of equipment does not have a ground lug, then ground the whole
rack/equipment cabinet.

Conduit requirements
Conductive conduit linking panels and equipment are legal for use as a
grounding network in most countries. For all system ground paths, use
the correct size of insulated copper conductors routed inside conduit

Nortel Communication Server 1000
Communication Server 1000M and Meridian 1 Small System Planning and Engineering
NN43011-220 01.01 Standard
Release 5.0 30 May 2007
Copyright © 2007, Nortel Networks Nortel Networks Confidential



Commercial power requirements 47

when possible. A ground link that depends on conduit can defeat the
improvements made by installing dedicated panels and transformers, for
the following reasons:

* Personnel who service different equipment can separate conduit links.
If this separation occurs between the Small System and the building
ground reference, the conduit cannot provide a ground path. This
situation is hazardous.

* Metal conduit often corrodes, especially at threaded connections.
Corrosion increases resistance. This problem becomes worse when
multiple links are involved. If you apply paint over the conduit, it is
possible that the corrosion process will occur more quickly.

* Always fasten conduit to secure surfaces. Often, conduit is bolted to
structural steel members, which can function as ground conductors to
noisy equipment (for example, compressors and motors). The coupling
of these noisy signals into the Small System grounding system can
damage its performance. The resulting intermittent malfunctions can
be difficult to trace.

Commercial power requirements
The Chassis system is available with AC power only. The Cabinet system is
available in both AC-powered and DC-powered versions.

The optimal installation of the AC-powered Small System includes a
direct connection to the electrical system in the building, provided some
requirements are met. Refer to "AC-powered installation” (page 47) for
detailed information. The chassis and chassis expander can share the
same electrical breaker.

You can use an approved Isolation Transformer for AC-powered systems
when meeting the optimum requirements is not possible or is too expensive.
See "Alternative AC-powered installation" (page 51).

Refer to "Power consumption” (page 56) to determine the power
consumption of the Chassis system.

With the DC-powered version of the Cabinet system, each cabinet is
powered solely from a DC power source. See "DC-powered version
(Cabinet system only)" (page 55) for detailed information.

AC-powered installation
Use a dedicated AC service panel with a Small System. Do not connect
equipment that is not related to the Small System to this panel. Keep all
lighting, fans, motors, air conditioning equipment, and such as "electrically
separate" from the Small System as possible. The chassis and chassis
expander can share the same AC breaker.
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If other data communications equipment is in the same rack/equipment
cabinet as the Small System, power each piece of equipment from a
grounded outlet. The same service panel must service all outlets.

Figure 5 "Typical wiring plan" (page 48) shows a typical wiring plan.

Figure 5
Typical wiring plan
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Notes:
1 Panel phase conductors are not shown for drawing clarity.

2 Nortel Networks recommends that the system ground conductor be insulated and the same size as the largest
conductor run between the Main Service Panel (MSP) and CS 1000S Network Panel.

3 Dedicated AC service panel must be located in the equipment room as close to the CS 10008 system as
practically possible.

4 Conductors must not be smaller than #6 AWG.

5 Make this alternate connection to the system ground block where installations do not have ANSITIA/EIA-607
grounding architecture.

Power from each outlet must meet the input requirements of at least one
Chassis or Cabinet system power supply, as listed in Table 7 "AC input
requirements for each NTDK91 chassis and NTDK92 chassis expander
(North America)" (page 49) through Table 10 "AC input requirements for
each NTDK70 cabinet power supply" (page 50) beginning on Table 7
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"AC input requirements for each NTDK91 chassis and NTDK92 chassis
expander (North America)" (page 49). Check power requirements for other
system equipment. Install additional outlets if required.

Table 7
AC input requirements for each NTDK91 chassis and NTDK92 chassis expander (North America)

Recommended: 100-120 volts
Maximum limits: 90 and 132 volts

Voltage Single phase
Frequency 50-60 Hz

Power 550 VA maximum
(I/P max)

Outlet Type 120 volt, 15 Amp supply

Table 8
AC input requirements for each NTDK91 chassis and NTDK92 chassis expander (Europe and

UK)

Recommended: 208/220
volts Maximum limits: 180 and 250 volts

Voltage Single phase
Frequency 50-60 Hz

Power 550 VA maximum
(I/P max)

Outlet Type 208/240 volt, 15 Amp supply

Note 1: As local power specifications vary, see a qualified local electrician when planning your
power requirements.

Note 2: The supplied power must be single-phase 240 or three-phase 208 Y, and must have a
system ground conductor.

Table 9
AC input requirements for each NTDK91 chassis and NTDK92 chassis expander (Germany)

Recommended: 230 volts
Maximum limits: 180 and 250 volts

Voltage Single phase
Frequency 50 Hz

Power 550 VA maximum
(I/P max)
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Fuse 16A

Outlet Type Receptacles by DIN regulation

Table 10
AC input requirements for each NTDK70 cabinet power supply

Maximum rated input voltage 100-240 Volts RMS,

Voltage single phase
Frequency 50-60 Hz

Power 750 VA minimum
(I/P max)

NEMA 5-15R for 120 Volt, 15 Amp supply

Outlet Type NEMA 6-15R for 208/240 Volt, 15 Amp supply

Site requirements
The following is a list of required site features for an optimal AC-powered
Small System installation.

If a dedicated panel cannot provide the conditions listed below, use an
Isolation Transformer. Refer to "Alternative AC-powered installation” (page
51).

* Dedicated circuit breaker panel

A dedicated circuit breaker panel provides power only to the Small
System and its related hardware, such as TTYs and printers.

Note: You cannot always power a complete system from a single
circuit-breaker panel. For example, when Expansion Chassis or
Expansion Cabinets are located remotely.

* Insulated copper ground conductor

The insulated copper ground conductor connects the ground bus in the
dedicated panel to the main service panel ground or building ground
reference. Route the insulated copper ground conductor through the
same conduit as the supply conductors that feed the panel.

¢ OQOutlets

Use a separate circuit for each device connected to the panel. Outlets
that provide service to the chassis or cabinet must be close enough so
that the power cord can reach the chassis or cabinet power supply.

For systems equipped with Expansion Cabinets or Chassis, a separate
outlet for each cabinet or chassis must be provided. Each outlet must
be from separate circuits in the same panel.
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Location of power outlets

The maximum distance between a power outlet and the system chassis or
cabinet depends on the length of the power cord. In North America, the
power cord is 9 ft 10 in. (3000 mm). In countries outside North America, the
power cord is 8 ft 2 in. (2490 mm).

Alternative AC-powered installation
If a dedicated panel cannot provide optimal conditions, use an Isolation
Transformer with the following characteristics:

e 120/208/240 V input, over-current protected at primary.

* 120/208/240 V available at secondary outputs, each circuit
breaker-protected.

* Completely isolates primary and secondary windings from one another.

* Approved for use locally as a stand-alone user product (CSA, UL, or
other locally recognized clear markings).

« Capable of providing power to all Small System equipment operating at
the same time at full load.

* Equipment not related to the Small System must not be powered from a
transformer that provides service to the Small System.

Uninterruptible Power Supply

For backup AC power, you can use an Uninterruptible Power Supply (UPS)
to feed the Small System. The power requirement for a UPS is 550 VA per
system. The maximum power requirement for a chassis and a chassis
expander on the same breaker is 1100 VA. Install the UPS according to the
manufacturer’s instructions.

Isolation Transformer ground
The transformer ground must have the following characteristics:

* Separate grounds for primary and secondary windings, rather than
a common ground.

* A'clean" and permanent SPG reference at the transformer secondary
for the Small System.

Make sure that the ground conductors inside the transformer are sized
correctly.

Note: Do not ground the transformer or Small System to structural steel
or water pipes. Connect them to a known building ground reference.
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Receptacles
Receptacle requirements are as follows:

¢ When installed on the wall, install receptacles within reach of the chassis
or cabinet power cords.

* The ground prong of each outlet must be connected by an insulated
conductor to the system SPG.

If the transformer has an isolated secondary ground lug, use it as the SPG.
If it does not, use the chassis ground lug of the transformer as the SPG.

Isolation Transformers
Transformers with pluggable power cords:

Step Action

1 Connect the power cords of all Small System equipment to the
outlets on the transformer secondary.

2 Secure an insulated conductor between the ground lug on the
chassis or Main Cabinet of the Small System and the SPG lug on
the transformer. Place a "DO NOT DISCONNECT" tag on it.

Do not fasten or tie this conductor to the power cable feeding the
Chassis system or cabinet power supply.

Note: Power all equipment related with the Small System

from the secondary of the transformer only. Ground all
equipment to the secondary isolated ground lug. Do not connect
equipment that is not related to the Small System to the Isolation
Transformer that powers it.

—End—

Power the transformer primary through a dedicated circuit. If the primary
has a pluggable cord, make an additional ground connection between the
Small System SPG and a known building ground reference. This connection
is very important for safe and reliable operation.

WARNING

Do not connect any system ground lines of the Small System to
structural steel or water pipes, or other unreliable ground paths.
Use a ground point known to be "clean" and permanent. Place a
"DO NOT DISCONNECT" tag on it. Figure 6 "Typical pluggable
cord Isolation Transformer wiring plan" (page 53) shows the
pluggable cord connections.
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Figure 6
Typical pluggable cord Isolation Transformer wiring plan

Note 4
Note 1 Isolation Note 7 / ote
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Notes:
1 Power source is site dependent. It may be from a shared panel or transformer. Wiring may vary
accordingly. Wiring to panel must be housed in conduit.

2 Make SPG at the transformer secondary. If the transformer secondary has no isolated secondary
ground lug, make SPG by tieing all system ground lines to the chassis lug on the transformer case.
An insulated ground connection must be made between the SPG and a known building ground reference
as per Note 3.

3 Terminate the Small System SPG insulated ground conductor as near as possible to the main building
ground reference. Isolate the ground bus from panel housing if permitted by local codes. Conductor
should be minimum AWG #6 (metric #40) at all points.

4 Wiring to receptacles must be in conduit unless they are mounted on the transformer case.

5 Gonnection may be made by metallic conduit. Additional copper conductor recommended.

6 Minimum AWG #6 (metric #40) insulated copper conductor connected to FGND lug on the Small System
cabinet. Route separately from ac power cable.

7 Separate breaker required for each Small System cabinel. Breakers must be mounted on transformer if
the receplacles are. If they are in a panel served by the transformer secondary, all connections between the
receptacles and transformer must be in conduit.

8 Connect secondary neutral (XO) to system SPG.

9 Conduit required.
553-AAAT1E1

Transformers without pluggable power cords If the transformer does
not have a pluggable cord, hard-wire the transformer to an electrical panel.
Route all wires (including grounds) through a single conduit.

Some electrical codes permit the use of conduit as the only ground
conductor between pieces of equipment.
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R

Run a separate insulated ground conductor through the conduit to hold
transformer chassis grounds together. Such a conductor maintains the
safety ground connection in the event that the conduit becomes corroded
or disconnected.

Run all ground lines through the same conduit as the phase conductors that
serve the equipment. Figure 7 "Typical hardwired Isolation Transformer
wiring plan” (page 54) shows the Isolation Transformer connections.

Figure 7
Typical hardwired Isolation Transformer wiring plan
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Notes:

1 Power source is site dependent. It may be from a shared panel or transformer. Wiring may vary
accordingly. Wiring to panel must be housed in conduit.

2 Make SPG at the transformer secondary. If the transformer secondary has no isolated secondary
ground lug, make SPG by tieing all system ground lines to the chassis lug on the transformer case.
An insulated ground connection must be made between the SPG and a known building ground reference
as per Note 3.

3 Terminate the small system SPG insulated ground conductor as near as possible to the main building
ground reference. Isolate the ground bus from panel housing if permitted by local codes. Conductor
should be minimum AWG #6 (metric #40) at all points.

4 Transformer primary wires must be in conduit. Wiring to receptacles must be in conduit unless they are
mounted on the transformer case.

5 Connection may be made by metallic conduit. Additional copper conductor recommended.

& Minimum AWG #6 (metric #40) insulated copper conductor connected to FGND lug on the Small System
cabinet. Route separately from ac power cable.

7 Separate breaker required for each Small System cabinet. Breakers must be mounted on transformer if
the receptacles are. If they are in a panel served by the transformer secondary, all connections between the
receptacles and transformer must be in conduit.

8 Connect secondary neutral (XQO) to system SPG.

553-AAA1162
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DC-powered version (Cabinet system only)
Each cabinet in a Cabinet system can be powered solely from a DC source
if it is equipped with the following:

« NTDK72 DC power supply
¢ NTAK28 Junction Box

Table 11 "DC power requirements for each NTDK72 DC power supply" (page
55) lists the DC power requirements for the NTDK72 DC power supply.

Table 11
DC power requirements for each NTDK72 DC power supply
Minimum Nominal Maximum
Input Range -44 vV DC -52 Vv DC -54 v DC
Noise (CMESS) — — 25 dBrnc
Current — — 12 Amps
AC Ripple — — 100 mv RMS

Note: The NTDK72 has a built-in circuit breaker that will trip if the
voltage difference at its input terminals drops below -42.5V DC +-1.0V
DC.

WARNING

Do not allow the voltage difference between the input terminals of
the NTDK72 to exceed 57 V DC. Doing so can result in damage to
the equipment and a safety hazard to personnel.

The minimum size of the conductors required between the DC source and
the Junction Box is shown in Table 12 "Recommended wire size" (page 55).

Table 12
Recommended wire size
Size (AWG) Size (Metric)
6 #40
8 #35
10 #25

Connect these components together as shown in Figure 8 "DC power
supply connections" (page 56). Make sure the Main Cabinet ground post is
connected to the building ground reference by a minimum AWG #6 (metric
#40) insulated conductor. Connect the input terminals of the NTAK28
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Junction Box to a clean DC power source meeting the requirements shown
in Table 11 "DC power requirements for each NTDK72 DC power supply"

(page 55).

Figure 8
DC power supply connections

To external DC To external DC
power supply power supply

NTAK28 NTAK28
junction box junction box
Ve
NTAK0420 Fiber Optic cable NTAKO0420 cable
cable

——
—— -

#6 AWG (#40 Metric) Ground wire
to power service panel or isolation transformer

553-AAA2162 EPS

Power consumption
Table 13 "Circuit card and daughterboard power consumption" (page 56)
provides the circuit card power consumption. Use the worksheets provided
(see "Worksheet 7: Cabinet system power consumption” (page 309)
and "Worksheet 8: Chassis system power consumption” (page 312)) to
determine the power consumption for the system.

Table 13
Circuit card and daughterboard power consumption
Power
% active sets consumption

Circuit card Type (off-hook) (watts)
Mail Meridian Mail steady state 35
NT1R20 Off premise Station analog line card 50% 22
NT5K02 Flexible analog line card 50 26
NT8D02 Digital line card 100% 25
NT8D09 Message-waiting line card 50% 26
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Power
% active sets consumption
Circuit card Type (off-hook) (watts)
NT8D14 Universal trunk card DID-enabled 28
NT8D15 E&M trunk card N/A 29
NT8D16 Digitone receiver card N/A 6
NTAKO2 SDI/DCH card N/A 10
NTAK10 2.0Mb DTI card N/A 12
NTAK79 2.0Mb PRI card N/A 12
NTBK22 MISP card N/A 12
NTBK50 2.0Mb PRI card N/A 12
NTDK16 48-port Digital Line Card (chassis 100% 75
only)

NTDK20 SSC card N/A 15
NTRB21 1.5Mb DTI or PRI card N/A 12
NTVQO1 Voice Gateway Media Card (32-port) N/A 18

Auxiliary equipment power
Terminals, printers, modems, and other data units used with Small Systems
require special wiring considerations.

Power for system equipment in the switch room must:

* be powered from the same panel or transformer as the Small System

* be grounded to the same panel or transformer as the Small System

* be labeled at the panel to prevent interruption that is not authorized

* not be controlled by a switch between the breaker and the equipment
Service receptacles for AC-powered Small Systems and related equipment
must be:

e rated for 120 or 240 V, 15 or 20A, 50-60 Hz, 3-pole, 3-wire, grounded

e grounded to the same location so as to form a SPG

Modem requirements
Equip the system with a modem to allow remote access. Refer to the section
on modem setup requirements in Communication Server 1000M and
Meridian 1 Small System Installation and Commissioning (NN43011-310)
for information about setting up the modems recommended for use with
Small Systems.
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Note: In the UK, British Telecom RACE modems require a Modem
Eliminator (NULL Modem without hardware handshaking) A0378652
F-F converter or A0381016 M-F converter.

With or without Meridian Mail
The minimum requirement is a 1200 bps auto-answer modem.

If an error-correcting modem is connected to the Small System, all
flow-control and error-correcting functionality of the modem must be
disabled to ensure correct operation. Refer to the modem manufacturer’s
instructions for information.

Customer Configuration Backup and Restore
The Customer Configuration Backup and Restore (CCBR) feature provides
the ability to store the configuration database of the Small System on an
external hard drive of an IBM-type PC or Macintosh-type computer.

The CCBR feature can be invoked on-site with the use of a modem
eliminator, or remotely over a modem connection.

Communications software
Communications software compatible with XModem CRC protocol is
required to operate the CCBR feature. This requirement applies to on-site
and remote access.

On-site access
On-site access to the Small System can be made by directly connecting
a computer to SDI port 0, 1, or 2.

Note: Connect a modem eliminator between the SDI cable and the
computer cable for on-site computer access.

Remote access
Remote access to the Small System is established by connecting SDI port
0, 1, or 2 on the SSC card to an analog line (Central Office line) through
an on-site modem. This allows the computer to dial directly into the system
from a remote location.

Detailed information about the CCBR feature can be found in Communication
Server 1000M and Meridian 1 Small System Maintenance (NN43011-700).

Maintenance and administration terminals
Refer to Communication Server 1000M and Meridian 1 Small System
Installation and Commissioning (NN43011-310) for information about setting
up terminals recommended for use with a Small System.
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Under some conditions, a Modem Eliminator (NULL Modem without
hardware handshaking) A0601397 F-F converter or AO601396 M-F to
interface the TTY to the system is required.

The following describes the minimum requirements for a TTY device.

Without Meridian Mail

When the system does not have Meridian Mail installed, and it will not have
Meridian Mail installed in the future, the minimum requirement is a VT100
compatible device.

With Meridian Mail
With Meridian Mail installed, use a VT220-compatible device.

On-site access
Equip each system with an M2616 or M2008 telephone with display. These
telephones act as maintenance telephones.

You can use many different TTY terminals to access the Small System.
However, a VT220 terminal is recommended as an on-site terminal. You can
use this terminal to perform service changes, maintenance and diagnostic
functions, and CallPilot administration activities.

Remote access
Although you can use several types of modems to access the system, a
2400 baud auto-answer modem is the recommended modem. A 1200 baud
modem is the minimum requirement. You can use the modem to perform
service changes, maintenance and diagnostic functions, and CallPilot
administration activities from a remote location.

Note: You can perform additional maintenance functions through
remote access on a Small System. For additional information, refer
to Communication Server 1000M and Meridian 1 Small System
Maintenance (NN43011-700).

Optivity Telephony Manager (OTM)
The Small System supports the OTM application. For information about
OTM requirements, refer to Telephony Manager 3.1 System Administration
(NN43050-601) or Telephony Manager 3.1 Telemanagement Applications
(NN43050-602).

Cross-connect terminal requirements
Allow for future expansion and equipment changes at the cross-connect
terminal.
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The cross-connect terminal must have enough space for connecting blocks
to terminate the following wires:

e ten 25-pair cables from each cabinet (the Main Cabinet and, if equipped,
each Expansion Cabinet)

* six conductors comprising the AUX cable from the Main Cabinet

« five 25-pair cables from each chassis

» four 25-pair cables from the chassis expander

« four conductors for the AUX cable from the chassis

* one 25-pair cable from each QUAG6 Power Failure Transfer Unit (PFTU)

« wiring from telephone sets and trunks

The BIX cross-connect system is recommended for use with the Small
System. However, use of this system is not mandatory. You can use some
other cross-connect systems (for example, the Krone Test Jack Frame for
the UK and the Reichle Masari cross-connect terminal for Germany).

Only allow authorized personnel to access the Krone Test Jack Frame.
Install the Krone Test Jack Frame in a locked room or in an environment that
prevents free access to the equipment. The Krone Test Jack Frame must
meet this safety requirement to receive approval.

You can find information about the BIX cross-connect system in the following
documents:

* BIX In-Building Cross-Connect System Material Description
(631-4511-100)

e BIX In-Building Cross-Connect System Material Installation and
Servicing (631-4511-200)

Refer to Communication Server 1000M and Meridian 1 Small System
Installation and Commissioning (NN43011-310) for additional information
about the BIX, Krone Test Jack Frame, and Reichle Masari cross-connect
terminals.

IP installation requirements for Small Systems
Connectors for IP cabinets or chassis equipped with 100BaseF or 100BaseT
daughterboards must be identified in advance in order to secure the proper
cabling cross-connect. These connectors are the responsibility of the
customer.

100BaseF daughterboards
The 100BaseF Expansion Cabinets or Chassis can be located up to 2
km (1.25 mi) from the Main Cabinet/Chassis or customer-supplied LAN
equipment.
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100BaseT daughterboards
IP Expansion Cabinets or Chassis equipped with 100BaseT or 100BaseF
daughterboards can be located up to 100 m (300 ft) from the Main Cabinet,
Chassis, or customer-supplied LAN equipment.

Note: For IP connections greater than the 100BaseT or F solutions,
third-party media convertors are required.
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Power supplies

Contents
This section contains information on the following topics:

"Introduction” (page 63)

"Features of the Cabinet system power supply" (page 63)
"PFTU operation" (page 66)

"Reserve power" (page 67)

"Chassis system power supply features" (page 69)

Introduction
This chapter describes the Cabinet system AC power supply (NTDK70),
DC power supply (NTDK72), and reserve power requirements, and the
operation of the Power Failure Transfer Unit (PFTU). The Chassis system
NTDK15 power supply is described on "Chassis system power supply
features" (page 69).

Features of the Cabinet system power supply

Dimensions and weight
The AC/DC and DC power supplies measure approximately 12.5 inches
(305 mm) high, 5 inches (127 mm) wide, and 10 inches (245 mm) deep.

The AC power supply weighs approximately 12 Ib (5.5 kg), while the DC
power supply weighs approximately 8 Ib (3.5 kg).

AC/DC power supply features
The NTDK70 AC power supply has the following features:

* A current-limiting circuit, which limits the surge of current on the input
line when the system is first switched on.
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* Accommodates a reserve power system. The system continues to
operate on DC reserve power in case of AC power failure.

Note: The NTDK70 AC power supply cannot power up on battery
alone. If the NTDK70 is powered down while operating on DC
reserve power, then AC power is required to power up the system.

« Battery charging for the reserve power system. Charging current in a
worst-case scenario (when Call Pilot is installed) is 1.0 amp.

e Power (+ 15V) for one attendant console.

* Generation of a system line transfer signal and power (-52V) for the
PFTU (250 MA maximum).

« Differential mode and common mode EMI filtering of input.
* Input power (-52VDC) for the Call Pilot power supply (NTAK13).

DC power supply features
The NTDK72 DC power supply has the following features:

e Power (x 15V) for one attendant console.

* Generation of a system line transfer signal and power (-52V) for the
PFTU (250 MA maximum).

Voltage
The AC/DC power supply and the DC power supply provide +5.1, +8.5, +15,
-15V, -150V, -52V power supplies and filtered -48V.

There is a 1.0-second start-up delay on the +5V rail.

Ringing generator
The AC/DC power supply and the DC power supply provide the ringing
generator for telephones:

* Ringing voltage: 70, 75, 80, 86V.
* Ringing frequency: 20, 25, 50 Hz, switch selectable.

* Ring sync: A pulse 500 us wide, 6 or 11 ms (3 ms) before the positive
going zero crossing of the ringing waveform (11 ms for 20/25 Hz).

» Power: The output capability is 8VA which is capable of ringing 8CA4
ringers.

Power supply LED
The LED on the power supply faceplate labeled "DC" is turned off whenever
there is a problem with the power supply.
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Under-voltage
Under-voltage to the AC/DC or DC power supply results in partial failure of
the system. The faceplate LED labeled "DC" is turned off.

WARNING
Under-voltage, in the case of +5.1V, results in the complete

shutdown of the system.

Table 14 "Nominal and under-voltage limits of NTDK70 and NTDK72 power
supplies" (page 65) outlines the nominal and under-voltage limits of the
power supply.

-ll\-lit;Leinlaj and under-voltage limits of NTDK70 and NTDK72 power supplies

Nominal Under-voltage limit Power supply status
+5.1V +3.8V Complete Shutdown

8.5V +6.4V Partial failure

-150V -100.0V Partial failure

+15V +11.2V Partial failure

-15V -11.2V Partial failure

-48V -36.0V Partial failure

Ring (Pk V) 70V Partial failure

-52Vv -45V Partial failure

Over-voltage
An OVP (Over-Voltage Protection) circuit will shut down the power supply
if the output voltage exceeds the limits given in Table 15 "Nominal and
over-voltage limits of NTDK70 and NTDK72 power supplies" (page 65).

-ll\-la(l)t;Leinlj and over-voltage limits of NTDK70 and NTDK72 power supplies

Nominal voltage Overvoltage limit Power supply status
+5.1V +6.4V Complete Shutdown
+8.5V +10.6V Complete Shutdown
-150v -187.5Vv Complete Shutdown
+15V +18.7V Complete Shutdown
-15Vv -18.7V Complete Shutdown
-48V N/A N/A
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T

Nominal voltage Overvoltage limit Power supply status
Ring (Pk V) 150V Complete Shutdown
-52v -58Vv Complete Shutdown

All outputs in a shutdown state are reset by the Small System Controller
(SSC) card.

The system power does not automatically reset when there is over-voltage
on the -52V DC output. Manual intervention is required. The manual int
button is located on the faceplate of the SSC card.

Temperature sensor
The power supplies are sensitive to the temperature of the cabinet and
the system power. A thermostat is located at the top of the power supply
unit. The AC or DC input breaker is tripped for temperatures higher than
80°C (176°F).

Reserve power LED
The NTDK70 AC power supplies oversee the status of the reserve power
system. When the breaker on the NTAK28, NTAK75, or NTAK76 breaker
assembly trips, the "Batt" LED on the NTDK70 faceplate is turned off.

PFTU operation

Power is switched over to the PFTU during any of the following conditions:
* The CPU sends a signal to the PFTU.

e A power failure occurs.

* A CPU failure occurs.

e The PFTU is manually activated.

e The fiber link to an Expansion Cabinet fails (PFTU for that cabinet only).
The Cabinet system power supply connects to the PFTU through the

AUX connector at the bottom of the Main Cabinet, and in each Expansion

Cabinet. Table 16 "Auxiliary cable pinouts" (page 66) provides the pinouts
at the cross-connect terminal for the Auxiliary cable.

Table 16
Auxiliary cable pinouts
Cable Signal
BL-W 1 Dot BRTN
BL-W 2 Dot BRTN
O-W 1 Dot -48 V AUX

Nortel Communication Server 1000
Communication Server 1000M and Meridian 1 Small System Planning and Engineering
NN43011-220 01.01 Standard
Release 5.0 30 May 2007
Copyright © 2007, Nortel Networks Nortel Networks Confidential



Reserve power 67

Cable Signal
O-W 2 Dot PFTS
G-W 1 Dot -15V AUX
G-W 2 Dot +15V AUX
BR-W 1 Dot -
BR-W 2 Dot -

Reserve power

Discharge requirements
Reserve batteries must be able to provide 500 watts of power to each
cabinet. This is a worst-case figure based on the maximum power
consumption per cabinet.

Backup options
The options available when backing up the AC-powered Cabinet system
are as follows:

* Use customer-supplied batteries along with the NTAK28 breaker
assembly.

e Connect an Uninterrupted Power Supply (UPS) to the system.
* Use Nortel-supplied NTAK75 or NTAK76 battery units.

WARNING
Always follow the manufacturer’s instructions when installing
batteries.

Customer-supplied reserve batteries with NTAK28
Customer-supplied batteries can be used as long they meet the
requirements listed in Table 17 "Reserve battery requirements" (page 68).
One NTAK28 breaker assembly is required per cabinet.
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NTAK75 or NTAK76 battery units

Two battery units are available. The NTAK75 supplies a minimum of two
hours backup at full load, while the NTAK76 supplies a minimum of fifteen
minutes backup at full load.

Table 17
Reserve battery requirements
Sealed cells Cell float voltage String float voltage
23 2.30 - 2.36 52.95 — 54.25
24 2.20 - 2.26 52.95 — 54.25

Uninterrupted Power Supply (UPS)
A 750VA Uninterrupted Power Supply (UPS) may be connected to
AC-powered systems in order to provide a continuous supply of AC power.

If two cabinets are equipped, two 750VA UPSs or one 1.5KVA UPS can
be used.

Battery charging in AC-powered systems
During normal operation, the AC power supply (NTDK70) provides a
constant float voltage to the reserve batteries. This charger voltage is
not adjustable and will not provide equalization voltages. See Table 18
"NTDK70 or AC power interface to reserve power systems" (page 68).

Table 18
NTDK70 or AC power interface to reserve power systems
Minimum Nominal Maximum
Float Voltage 52.95 Volts 53.6 Volts 54.50 Volts
Charge Current 1.0 Amps — 7.0 Amps

Note: The charge current available to the reserve batteries depends on the system configuration
and the line size.
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Reserve time

Table 19 "Reserve time" (page 69) outlines the Ampere hours required
(AHR) per cabinet during a power failure. The reserve times are based on
nominal load for a typical installation.

Table 19
Reserve time
Duration of Power Failure AHRs required per cabinet
30 — 40 minutes 6 AHR
1.5 — 2 hours 12 AHR
3 — 4 hours 25 AHR

Chassis system power supply features
This section describes the Chassis system NTDK15 AC power supply.

Dimensions and weight
The Chassis AC power supply is factory-installed in the chassis and is
not accessible. The power supply measures approximately 1.75 in. (44
mm) high, 8 in. (203 mm) wide and 10 in. (254 mm) deep, and weighs
approximately 3 Ib (1.4 kg).

AC power supply features
The Chassis AC power supply has the following features:

e A current limiting circuit which limits the surge of current on the input line
when the system is first switched on.

* All outputs fully regulated.

* Universal 100-240 VAC input.

e 363 Watt total output power.

¢ Meets CISPR B emission per EN 55022.

* Power status indicator LED is located on the top front left corner of the
chassis.

The green LED indicates all voltages are within specification. The LED
is off when one or more voltages are not within specification.

* Ringing voltage: 70, 75, 80, or 86 Vrms depending on DIP switch
settings.

* Ringing frequency: 20, 25, or 50 Hz depending on DIP switch settings.

Note: The DIP switch discussed here is located on the front top
plate of the chassis, and can only be accessed with the chassis
faceplate removed.
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e Cooling is provided by a fan mounted inside the chassis.

* Power: The output capability is 5VA, which is capable of ringing 5C4A
ringers.

* Provides ring synchronization (zero current crossing) signal.
* Power on/off switch.

* Power status output to CPU.

Voltage
The chassis AC power supply provides +5.1, +8, +15, -15, and -48V.
-120V/-150V is selected or disabled by DIP switch settings.

There is a 1.0-second start-up delay on the +5V rail.

Over-voltage
An OVP (Over-Voltage Protection) circuit shuts down all outputs if the +5 V
output voltage exceeds the over-voltage threshold.

Under-voltage
An under-voltage protection circuit shuts down all outputs if +5V output is
below the under-voltage threshold.

There is a 1.0-minute recovery delay from an under-voltage condition.
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Developing an equipment layout plan
for Cabinet systems

Contents
This section contains information on the following topics:

"Introduction" (page 71)
"Equipment layout plan for wall mounting" (page 73)
"Equipment layout plan for floor mounting" (page 76)

"Reserve power supply layout and installation planning" (page 78)

Introduction
Before installing the Small System, you need to develop an equipment
layout plan to determine where each system component will be positioned.

Consideration should be given to the lengths of the various cables in order
to make the best use of space available. Refer to Table 12 "Recommended
wire size" (page 55) for a complete description of Small System cable and

wire specifications.

Preparation of the site according to the plan is critical. Site preparation

consists of making sure the site is ready to accept the equipment and that
items such as power outlets and backboards are correctly installed.

General layout guidelines

DANGER

The mounting surface must be able to support at least 100 Ib
(45 kg). For wall-mounted systems, Nortel recommends that
you secure a backboard consisting of 3/4-in. (20-mm) plywood,
or other similar material, to the surface of the wall to hold the
equipment.
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Follow the guidelines below to assist you in positioning the system
equipment. If you plan on installing one or more Expansion Cabinets, read
the section called "Additional considerations for multiple-cabinet systems"
(page 73).

The recommended method of system cabinet installation is
wall-mounting. If you cannot mount the cabinets on the wall (for
example, if there is not enough wall space), you can mount each cabinet
on an optional pedestal. However, you still need wall space for installing
a cross-connect terminal and other optional equipment.

Each NTAK11 cabinet measures 25 in. (635 mm) high by 22 in. (560
mm) wide by 12 in. (305 mm) deep, or 14 in. (356 mm) deep with the
newer cabinet door.

Leave adequate space for one or more Expansion Cabinets. When
possible, mount the Expansion Cabinets next to each other horizontally
(horizontal expansion) to ensure proper heat dissipation.

If horizontal expansion is not possible, vertical expansion is permitted
for two cabinets. Make sure the Expansion Cabinet is mounted above
the Main Cabinet.

Nortel does not recommend vertical expansion of three or more cabinets.
Such a configuration makes reaching the topmost cabinet difficult.

Note: Temperature limits are more stringent when expanding
vertically. Review the temperature limits stated in "Environmental
requirements” (page 38) of this document before deciding to expand
vertically. Do not install an Expansion Cabinet on top of an existing
floor-mounted cabinet.

When planning for a system that is equipped with DTI/PRI capability,
allow space on the backboard for the channel service unit (CSU).

Leave at least 6 in. (155 mm) above the mounting bracket and any
obstruction (such as a pipe or conduit) so that there is room to lift the
cabinet on and off the bracket.

Leave at least 12 in. (305 mm) between the top of a cabinet and the
ceiling to ensure proper ventilation.

Leave 10 in. (255 mm) between the bottom of the lower cabinet and the
floor to prevent water damage and to allow for convectional cooling.

Do not place the cross-connect terminal above a cabinet. Debris from
the cross-connect terminal may drop into the cabinet through the top
ventilation slots and cause damage.

Allow adequate space for the battery backup unit, accounting for the
cable-length limitation as determined by the choice of a wall-mounted or
floor-mounted battery back-up unit.
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« If the NT1R20 Off-Premise Station card is used, allow for proper
installation (according to local practices).

* Ensure power outlets are within reach of each system cabinet. For cable
and wire specifications, refer to Table 12 "Recommended wire size"
(page 55) and "Expansion cabling" (page 108).

Additional considerations for multiple-cabinet systems
For multi-cabinet systems the following guidelines apply for both horizontal
and vertical expansion:

e The maximum distance between the Main Cabinet and each Expansion
Cabinet is 1.8 mi (3 km).

* The minimum distance between cabinets when mounted above one
another (vertical expansion) is 12 in. (305 mm).

¢ The minimum distance between cabinets when mounted next to each
other (horizontal expansion) is defined by an alignment bracket as
shown in Figure 11 "Mounting bracket position" (page 76). However, this
is the minimum distance; the cabinets can be positioned further apart
to suit site requirements.

Note: The equipment layout plans shown in this chapter are
applicable to fiber-optic connected cabinets installed within close
proximity to each other (such as on the same wall). These layout
guidelines are not as stringent if the cabinets are located in separate
rooms, on different floors, or in different buildings.

Systems using NTAK75 or NTAK76 reserve power
The mounting location of either the NTAK75 or the NTAK76 backup unit is
governed by the location of the cabinets and the length of the NTAK0410
cable. The NTAK0410 cable is 6 ft (1830 mm) long.

Equipment layout plan for wall mounting
Figure 9 "Typical minimum distance layout of wall-mounted cabinets
(horizontal expansion)" (page 74), Figure 10 "Typical minimum distance
layout of wall-mounted cabinets (vertical expansion)" (page 75), and Figure
12 "Typical layout of floor-mounted cabinets" (page 77) show typical wall
layouts. Figure 10 "Typical minimum distance layout of wall-mounted
cabinets (vertical expansion)" (page 75) and Figure 12 "Typical layout of
floor-mounted cabinets" (page 77) use BIX cross-connection equipment.
Use of other types of terminal blocks and equipment alters the layout. As a
result, you may need to adjust the height at which you place the cabinets
in relation to other equipment. You may also need to adjust the distances
the power outlets are from the backboard on AC-powered systems. The
positions for the mounting brackets are shown in Figure 11 "Mounting
bracket position" (page 76).
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Figure 9
Typical minimum distance layout of wall-mounted cabinets (horizontal
expansion)
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Figure 10
Typical minimum distance layout of wall-mounted cabinets (vertical
expansion)
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Figure 11
Mounting bracket position
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Equipment layout plan for floor mounting
An optional cabinet pedestal is used for floor-mounting when it is not
possible to mount the cabinets on a wall.

The available floor space must be large enough to accommodate the Main
Cabinet and one or more Expansion Cabinets, as shown in Figure 12
"Typical layout of floor-mounted cabinets" (page 77).
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Note: Although you can be installing only a Main Cabinet at this time,
leave enough space for Expansion Cabinets to avoid problems in the
future.

Wall space must be available for the cross-connect terminal, the
cross-connect cables, the NTAK75 or NTAK76 battery unit if required, and
any miscellaneous equipment (such as a power supply for digit displays
on telephones).

WARNING

Make sure that cabinet placement does not allow debris from
sources such as cross-connect terminal activities to fall into the
ventilation slots located at the top of the cabinet.

Leave at least 12 in. (305 mm) of space between the top of the
cabinet and any obstruction (such as a shelf) to permit adequate
air circulation.

Figure 12
Typical layout of floor-mounted cabinets
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Reserve power supply layout and installation planning
The mounting location of either the NTAK75 or the NTAK76 reserve power
unit is governed by the location of the Main and Expansion Cabinets,
and the length of the NTAK0410 cable (the NTAK0410 cable is 6 ft [1830
mm] in length). Figure 13 "Typical placement of NTAK76 (horizontal
cabinet expansion)" (page 78) through Figure 18 "Typical placement
of NTAK75 (three-cabinet system)" (page 83), beginning on Figure 13
"Typical placement of NTAK76 (horizontal cabinet expansion)" (page 78),
show typical placement of the NTAK75 and NTAK76 for horizontal cabinet
expansion, vertical cabinet expansion, and three-cabinet systems.

Figure 13

Typical placement of NTAK76 (horizontal cabinet expansion)
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The center line of the NTAK76 can be placed a maximum of 2 ft (610 mm)
to the right and 4 ft (1220 mm) to the left of the cabinet center line. These
distances are based on the top of the NTAK76 being positioned 1.5 ft (460
mm) below the bottom of the cabinet.

Figure 14
Typical placement of NTAK75 (horizontal cabinet expansion)
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The center line of the NTAK75 can be placed a maximum of 0.5 ft (152
mm) to the right and 2.5 ft (760 mm) to the left of the cabinet center
line. These distances are based on the cabinets being mounted at the
recommended mounting heights, shown in Figure 14 "Typical placement
of NTAK75 (horizontal cabinet expansion)" (page 79), for the horizontal
mounting configuration.
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Figure 15
Typical placement of NTAK76 (vertical cabinet expansion)
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The center line of the NTAK76 can be placed a maximum of 2 ft (610 mm)
to the right and 4 ft (1220 mm) to the left of the cabinet center line. These
distances are based on the top of the upper NTAK76 being positioned 1.5
ft (460 mm) below the bottom of the Expansion Cabinet, and the bottom
of lower NTAK76 being positioned 1.5 ft (460 mm) below the bottom of
the Main Cabinet.
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Figure 16
Typical placement of NTAK76 (three-cabinet system)
86 In
A (2440 mm)
48 In
<_ {5123::11) + % {1220 mm) H
(18 em) Allow 24 in. (610 mm) above the CS 1000M/
PBX 11C Cabinet system for miscellaneous
equipment. Top of the cabinet must be at least
12 in. (305 mm) from the ceiling.
Y - (1850 mim)
i)
Expanslon Cabinet Expanslon Cablnet Space for cross-
) connect terminal
47 In
‘llﬂlhnm]
12 In
(305 mm)
24 In v 350n
(610 mm) ltuomm}
NTAK76
Main Cabinet
NTAK76 v‘“’"
NTAK76
/

553-AAA2166 EPS

Nortel Communication Server 1000
Communication Server 1000M and Meridian 1 Small System Planning and Engineering
NN43011-220 01.01 Standard

Release 5.0 30 May 2007

Copyright © 2007, Nortel Networks Nortel Networks Confidential



82 Developing an equipment layout plan for Cabinet systems

Figure 17
Typical placement of NTAK75 (vertical cabinet expansion)
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The center line of the NTAK75 for the Expansion Cabinet can be placed a
maximum of 2.5 ft (760 mm) to the left of the center line of the cabinet. The
center line of the NTAK75 for the Main Cabinet can be placed a maximum of
2 ft (610 mm) to the right of the center line of the cabinet. These distances
are based on the cabinets being mounted at the recommended heights,

as shown in Figure 17 "Typical placement of NTAK75 (vertical cabinet
expansion)" (page 82), for the vertical mounting configuration.
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Figure 18
Typical placement of NTAK75 (three-cabinet system)
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Developing an equipment layout plan
for Chassis systems

Contents
This section contains information on the following topics:

"Introduction" (page 85)
"General layout guidelines" (page 86)
"Installing horizontally or vertically on a wall" (page 87)

"Installing in a rack/equipment cabinet" (page 89)

Introduction
Take some time to plan the installation of the Chassis system. This
preparation helps to make sure the system performs correctly. Develop a
layout plan for the equipment to determine where you will position each
system component.

Give consideration to the lengths of the different cables, so that you make
the best use of available space. Refer to Communication Server 1000M and
Meridian 1 Small System Installation and Commissioning (NN43011-310)
for a description of Chassis system cable and wire specifications.

Preparation of the site according to the plan is very important. Make sure
that the site is ready to accept the equipment. Make sure that items, such
as power outlets and backboards, are installed correctly.
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General layout guidelines

WARNING
Make sure that the mounting surface can support at least 100

Ib (45 kg).

The following are the Meridian 1 PBX 11C Chassis installation options:
» wall installation
— vertically on a wall

— horizontally on a wall
e in a rack/cabinet

Each chassis measures 8.4 in. (213 mm) high by 17.2 in. (437 mm) wide
by 12.8 in. (325 mm) deep.

Additional considerations for multiple-chassis systems
If you are combining Small Systems, you must adhere to the following
minimum standards:

* A horizontal installation of Chassis system requires 10 inches of free
space on either side of the chassis.

* A vertical installation of Chassis system requires 12 inches of free
space on the card side and 6 inches of free space on the cable side
of the chassis.

For multi-chassis systems, the following guidelines apply for both horizontal
and vertical expansion:

* The maximum distance between the Main Chassis and each fiber
Expansion Chassis is 1.8 mi (3 km).

e The minimum distance between the Main Chassis and the chassis
expander, when mounted above one another (vertical expansion), is
4 in. (102 mm).

Note: The equipment layout plans shown in this chapter are
applicable to fiber-optic connected chassis installed within close
proximity to each other (such as on the same wall). These layout
guidelines are not as stringent if the chassis are located in separate
rooms, on different floors, or in different buildings.
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Installing horizontally or vertically on a wall
Figure 19 "Typical layout for installing the chassis on a wall in a horizontal
position" (page 88) shows a typical wall layout, using BIX cross-connect
equipment, for installing the chassis on a wall in a horizontal position. Figure
20 "Typical layout for installing the chassis on a wall in a vertical position"
(page 89) shows a typical wall layout, using BIX cross-connect equipment,
for installing the chassis on a wall in a vertical position. Use of other types
of terminal blocks and equipment can change the layout. As a result, if
required, adjust the height at which you place the chassis in relation to
other equipment. If required, also adjust the distances between the power
outlets and the backboard.

Use the following guidelines to position the system equipment on a wall:

* Nortel recommends that you fasten a 3/4 in. (20 mm) plywood (or other
material like plywood) backboard to the surface of the wall. Fasten the
Chassis system equipment to this backboard.

e When planning for a system with DTI/PRI capability, allow space on the
backboard for the Channel Service Unit (CSU).

* Leave at least 6 in. (155 mm) above the mounting bracket and any
obstruction (such as a pipe or conduit) so that there is room to lift the
chassis on and off the bracket.

* Leave at least 12 in. (305 mm) between the top of a chassis and the
ceiling to make sure that there is enough ventilation for the system.

e Leave 10 in. (255 mm) between the bottom of the lower chassis and
the floor to prevent water damage.

* If you use the NT1R20 Off-Premise Station card, allow for correct
installation (according to local practices).

* Make sure power outlets are within reach of each system chassis. See
Communication Server 1000M and Meridian 1 Small System Installation
and Commissioning (NN43011-310) for cable and wire specifications.

If you are combining cabinets and chassis in a mix-and-match configuration,
the following minimum standards must be followed:

* For horizontal installation, the chassis requires 10 inches of free space
on either side of the chassis.

* For vertical installation, the chassis requires 12 inches of free space on
the card side and 6 inches of free space on the cable side of the chassis.
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|

Figure 19
Typical layout for installing the chassis on a wall in a horizontal position
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Note: Leave wall space for the cross-connect terminal.
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Figure 20
Typical layout for installing the chassis on a wall in a vertical position
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Note: Leave wall space for the cross-connect terminal.

Installing in a rack/equipment cabinet
You can install the chassis and chassis expander in a 19-inch rack/equipment
cabinet. There is also space in the rack/equipment cabinet for additional
pieces of Data Communications Equipment. In a rack/equipment cabinet
configuration, the lowest recommended installation position for the chassis
is 1.75 inches (44 mm) from the floor. See Figure 21 "Typical layout for
installing the chassis in a rack/equipment cabinet” (page 90).
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Note: The 19-inch rack/equipment cabinet does not come with the
Chassis system.

Figure 21
Typical layout for installing the chassis in a rack/equipment cabinet
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System controller cards and software
daughterboards

Contents
This section contains information on the following topics:

"Introduction” (page 91)
"NTDK20 Small System Controller card" (page 91)

"Software daughterboards" (page 94)

Introduction
This chapter describes the components and features of the NTDK20 Small
System Controller (SSC) card, including its software daughterboards.

NTDK20 Small System Controller card
The NTDK20 Small System Controller (SSC) card controls call processing,
stores system and customer data, and provides various expansion
interfaces (see Figure 22 "NTDK20 SSC card" (page 92)). The SSC card
includes the following components and features:

* software daughterboard memory, DRAM, and backup memory
* two expansion daughterboard interfaces

* one PC Card socket

» three Serial Data Interface (SDI) network interfaces

* 32 channels of Conferencing (64 if two single-port expansion
daughterboards are present, or 96 if two dual-port expansion
daughterboards are present)

* one Ethernet (10 Mbps interface) port

* 30 channels of tone and digit switch (TDS) and a combination of 8
Digitone receivers (DTR) or dial-tone detectors (XTD)

* Networking and Peripheral Signaling
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92 System controller cards and software daughterboards

« additional tone service ports (four units of MFC/MFE/MFK5/MFK6/MFR
or eight DTR/XTD units)

Figure 22 "NTDK20 SSC card" (page 92) shows the SSC card and its
components.

Figure 22
NTDK20 SSC card

Software Daughterboard Boot ROM Drive
Consists of: Contains backup
Flash ROM drive flash drive

primary flash drive

Connectorfor 2nd
Expansion Daughterboard

L

PC Card interface
The NTDK20 SSC card has a PC Card interface through a socket located
on its faceplate. The PC Card socket can accommodate a Software Delivery
card used for software upgrading and as backup media.

Nortel Communication Server 1000
Communication Server 1000M and Meridian 1 Small System Planning and Engineering
NN43011-220 01.01 Standard
Release 5.0 30 May 2007
Copyright © 2007, Nortel Networks Nortel Networks Confidential



NTDK20 Small System Controller card 93

SDI network interfaces

The NTDK20 SSC card contains three SDI network interfaces used to
connect on-site terminals or remote terminals through a modem. The
default settings on the network interfaces are as shown in Table 20 "Default
SDI network interface settings on the NTDK20 SSC card" (page 93).

Table 20
Default SDI network interface settings on the NTDK20 SSC card
Data Stop
TTY Port Baud rate bits bits Parity Use
0 Set by a DIP 8 1 None MTC/SCH/BUG
switch
(default 19 200)
1200 8 1 None MTC/SCH/BUG
2 1200 8 1 None MTC/SCH/BUG

Conferencing

Thirty-two conference channels are provided by the NTDK20 SSC card’s
conference devices. Conference capability can be increased by mounting
expansion daughterboards on the NTDK20 SSC card. Each daughterboard
increases the total number of conference channels by 16: the maximum
number of conference ports is 64.

Each conference device provides 16 ports of conferencing capabilities (one
conference participant for each port). A conference call can have three

to six participants. To illustrate, you can have a maximum of five 3-party
conferences for each device, or two 6-party conferences plus one 3-party
conference. You cannot conference between conference devices.

Tone services

The NTDK20 SSC card incorporates the functions of the existing NTAKO3
TDS/DTR, NT5K20 XTD, and NT5K48 XTD cards.

IP expansion 10BaseT port

The Small System provides one 10 Mbps Ethernet connection to a Local
Area Network (LAN). The 10BaseT Ethernet network interface available on
the SSC of an IP Expansion Cabinet or Chassis is functional. However, the
Ethernet network interface on the IP Expansion Cabinet or Chassis does
not have a default IP configuration. This means that you must perform the
IP port configuration before it can be used.

Nortel does not recommend using the remote 10BaseT port in normal mode,
as maintenance or alarm management are not available. In survival mode it
assumes the system-level configuration of the Main Cabinet or Chassis port.
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94 System controller cards and software daughterboards

External connection to the Ethernet network interface is provided by a
50-pin connector located in the Main Cabinet. An NTDK27 Ethernet Adaptor
cable adapts this 50-pin connector to the standard 15-pin AUI interface

for a Medium Access Unit (MAU).

The Chassis system has a standard 15-pin AUI interface for a MAU to be
connected.

Software daughterboards
The SSC card’s software daughterboard performs a significant portion of
system software storage and data processing for the Small System.

Memory
The majority of system and customer-configured data is both controlled and
stored on the flash ROM of the SSC card, which comprises the program
store. An active and a backup copy of customer data is also kept on the
flash ROM.

Additional memory, referred to as Dynamic Random Access Memory
(DRAM), stores and processes temporary automated routines and
user-programmed commands. The SSC card also retains a copy of
customer files in the event of data loss, in an area called the backup flash
drive.

NTTK25 Software daughterboard
The NTTK25 is a 48 Mbyte daughterboard comprised of program store
and primary flash.

e The program store holds 32 Mbyte of ROM memory, comprising
operating system data and overlay programs.

e The primary flash resides on the remaining 16 Mbyte of flash space,
which provides 14.7 Mbyte of formatted storage. This is used to store
customer data, patches, log files and other system data.

Boot code

The boot code on existing SSC cards must be NTDK34FA Release 7 or
later to support the NTTK13 or NTTK25 Software daughterboards. Nortel
advises that the SSC boot code must be confirmed or upgraded to the latest
version every time the software is installed or upgraded. The boot code can
be found on the programmed PC Card.

Note: New Small Systems have the latest version of software
preprogrammed on the software daughterboard.
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System data
Other system data, such as the Secure Storage Area (SSA), also resides in
the flash. The SSA holds data that must survive power-downs.

BootROM is a 2 Mbyte storage device located on the SSC card’'s
motherboard. It is comprised of boot code, system data, patch data, and the
backup copy of the primary flash drive’s customer database.

DRAM

The NTDK20HA SSC card is equipped with 32 Mbyte of temporary memory
space called DRAM. DRAM functions much like RAM on a computer
system, whereby system and user files are stored while the system is up
and running. DRAM on the Small System stores operating system files,
overlay data, patch codes, and the active copy of the customer database.

Memory requirements for CS 1000 Release 4.5
For CS 1000 Release 4.5 software, the minimum requirements are:

* 32 Mbyte DRAM
e 16 Mbyte primary flash
* 32 Mbyte program store

Note: The NTDK97 Mini System Controller (MSC) card, which

has 16 Mbyte DRAM, will support certain limited Chassis system
configurations. Refer to Note 3 at the bottom of Table 21 "System
controller card requirements for Small Systems" (page 96) for details.

An NTDK20 SSC card with 32 Mbyte DRAM and equipped with an NTTK13
or NTTK25 Software daughterboard meets the minimum requirements.

New systems are shipped with the NTDK20HA SSC card equipped with the
NTTK25BA Software daughterboard.

Existing Cabinet or Chassis systems equipped with earlier vintages of the
SSC card must:

e upgrade the SSC card using the NTDK19 SSC upgrade kit
» if necessary, upgrade to the NTTK25 Software daughterboard

Note: If you are installing a new software daughterboard on an older
vintage SSC card, you must upgrade the boot code on the SSC card
before installing the new daughterboard.

In existing Chassis systems equipped with the MSC card, replace the MSC
card with a suitable SSC card, to eliminate any potential issues.
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T

Table 21 "System controller card requirements for Small Systems" (page
96) summarizes the system controller card requirements for existing Small
System configurations upgrading to CS 1000 Release 4.5.

Table 21
System controller card requirements for Small Systems
System configuration Main Cabinet/Chassis Expansion Cabinet/Chassis
Single cabinet « NTDK20HA SSC n/a
e Upgraded NTDK20AB-GA
SSC (see Note 2)
Fiber expansion Cabinet « NTDK20HA SSC n/a
system . Upgraded NTDK20AB-GA (use Fiber Receiver card)
SSC (see Note 2)
IP expansion Cabinet * NTDK20HA SSC NTDK20HA SSC
system . Upgraded NTDK20EA-GA
SSC Upgraded NTDK20AB-GA SSC
(see Note 2)
Single chassis « NTDK20HA SSC n/a
e Upgraded NTDK20EA-GA
SSC
« NTDK97AD MSC (see Note
3)
Fiber expansion Chassis « NTDK20HA SSC n/a
system . Upgraded NTDK20EA-GA (use Fiber Receiver card)
SSC
IP expansion Chassis * NTDK20HA SSC * NTDK20HA SSC
system «  Upgraded NTDK20EA-GA | « Upgraded NTDK20EA-GA
SSC SSC

Note 1: The term upgraded NTDK20xx refers to an SSC card vintage NTDK20xx on which the
NTDK19 Upgrade Kit is installed.

Note 2: NTDK20AB/CA Rls. 1-5 is not supported on upgrades. Refer to Product Bulletin
P-2004-0067-Global.

Note 3: With CS 1000 Release 4.5 software, the maximum capacity of the MSC in a pure IP solution
is 1000 IP TNs and 2000 Corporate Directory entries. Maximum capacity in a TDM solution is 160
TDM TNs and 2000 Corporate Directory entries. Maximum capacity in a mixed TDM/IP solution is
144 TDM TNs, 300 IP TNs, and 2000 Corporate Directory entries.
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Security device

A security device is required on the NTDK20 SSC card of the Main and
all IP Expansions. For more information, see "Security device for the IP
Expansion" (page 102).
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System expansion

Contents
This section contains information on the following topics:

"NTDK20 Small System Controller card" (page 91)
"Expansion daughterboards" (page 100)

"IP Expansion daughterboards" (page 100)

"Fiber Expansion daughterboards" (page 105)
"Fiber Receiver cards" (page 106)

"Expansion cabling" (page 108)

Introduction
Both the Cabinet system and the Chassis system support IP and fiber-optic
expansion. Up to four Expansion Cabinets or Chassis can be connected to
the Main with 100BaseT/F cable or fiber-optic cable and located up to 3 km
(1.8 mi) from the Main. With the introduction of IP connectivity, IP expansion
can be distributed over a campus data network.

Note 1: The distance between cabinets or chassis is determined by
the length of the fiber-optic cable.

Note 2: With 100baseF expansion daughterboards and third-party
converters, the distance can be extended to more than 20 km.

This section describes the IP and fiber expansion daughterboards, fiber
receiver cards, cabling, and other related equipment required for IP or
fiber expansion.
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Expansion daughterboards
Expansion daughterboards mounted on the NTDK20 SSC card (see Figure
22 "NTDK20 SSC card" (page 92)) allow the connection of the Main Cabinet
or Chassis to Expansion Cabinets or Chassis in multi-cabinet/chassis Small
Systems. Each port on each daughterboard also provides an additional
16-channel conference loop and up to three SDI network interfaces on the
Expansion Cabinet or Chassis.

Table 22 "Expansion daughterboards" (page 100) summarizes the network
interfaces, cables, and connection data for Fiber and IP Expansion
daughterboards.

Table 22
Expansion daughterboards

Max. distance
between Main and
Number of network Expansion
Daughterboard interfaces Cable type Cabinets/Chassis
NTDK22 one A0632902 fiber-optic 10 m (33 ft)
NTDK84 Wwo plastic cable
NTDK24 one glass fiber-optic cable | 3 km (1.8 mi)
NTDK85 two
NTDK79 one single-mode glass
fiber-optic cable
NTDK99 one 100baseT cable (see 100 m (328 ft), or over
"EMC grounding clip" 20 km (12 mi) with a
t
NTDK83 wo (page 103)) third-party converter
NTTKO1 one 100baseF fiber-optic 2 km (1.2 mi), or over
NTTKO2 o cable ZQ km (12 mi) with a
third-party converter

IP Expansion daughterboards
For IP expansion, you must install the IP Expansion daughterboard in
Connector #2 (the lower connector) on the SSC card to ensure clock
synchronization.

There are four types of IP Expansion daughterboards:

* NTDK99 single-port 100BaseT IP Expansion daughterboard — provides
connectivity to one IP Expansion Cabinet or Chassis located within
100 m (328 ft)

* NTDKB83 dual-port 100BaseT IP Expansion daughterboard — provides
connectivity to two IP Expansion Cabinets or Chassis located within
100 m (328 ft)
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e NTTKO1 single-port 100BaseF IP Expansion daughterboard — provides
connectivity to one IP Expansion Cabinet or Chassis located within 2 km
(1.2 mi), using glass fiber-optic cable

e NTTKO2 dual-port 100BaseF IP Expansion daughterboard — provides
connectivity to two IP Expansion Cabinets or Chassis located within 2
km (1.2 mi), using glass multimode optic cable

Note: Third-party media conversion devices can be used to extend
the range of IP Expansion Cabinets or Chassis from the Main
Cabinet or Chassis.

Figure 23 "Expansion daughterboards" (page 102) shows examples of the
IP Expansion daughterboards.

Nortel Communication Server 1000
Communication Server 1000M and Meridian 1 Small System Planning and Engineering
NN43011-220 01.01 Standard
Release 5.0 30 May 2007
Copyright © 2007, Nortel Networks Nortel Networks Confidential



102 System expansion

Figure 23
Expansion daughterboards

NTDK22 NTDK84

NTDK85

NTDKO02

NTDK83

Security device for the IP Expansion
The SSC card on the Small System must contain an NTDK57AA security
device, which is keycoded to match the NTDK57DA security device on
each IP Expansion.

This maintains the requirement of a single keycode for each Small System
with survivable IP Expansion Cabinets or Chassis. The main objectives of
this security scheme are the following:

T EEEEEEEEEEEEE——
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Step Action
1 Allow the system to operate as a single system when all links are up.
2 Allow the survivable IP Expansion Cabinet or Chassis to continue

operating with its existing configuration in the event of a failure of the
Main Cabinet or Chassis, or of the link to the Main.

3 Prevent users from configuring or using more TNs or features than
have been authorized.

—End—

The IP Expansion Cabinet or Chassis security device provides the following
capabilities at the Expansion Cabinet or Chassis:

» System software can be installed but no calls will be processed or
features activated until communication with a Main has been established
and a match between the security ID of the Main and the IP Expansion
Cabinet or Chassis has been confirmed.

e System software can be upgraded.

e Local datadump is not permitted, as well as all LD 43 and LD 143
commands.

EMC grounding clip
Cabinets and chassis connected with 100BaseT IP connectivity must route
the cables though the EMC grounding clip. This ensures electrical contact
between the ground rail and 100BaseT cable for EMC containment.

The NTDK41AA EMC grounding clip is used on the Cabinet system on each
IP Expansion Cabinet. Figure 24 "EMC grounding clip on Main Cabinet"
(page 104) shows the EMC grounding clip on the Main cabinet.
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Figure 24
EMC grounding clip on Main Cabinet

-

The NTTK43AA EMC grounding clip is used on the Chassis and IP
Expansion Chassis (see Figure 25 "EMC grounding clip on the Chassis"
(page 104)).

Figure 25
EMC grounding clip on the Chassis

B 100BaseT cables
secured with a cable tie

EMC Grounding Clip
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WARNING
Use of the EMC grounding clip is required for EMC compliance.

For further information or installation instructions, refer to Communication
Server 1000M and Meridian 1 Small System Installation and Commissioning
(NN43011-310).

Media conversion devices
Third-party media conversion devices can be used to extend the range of
the 100BaseT and 100BaseF IP solutions. However, use caution when
extending the length of cable used in the point-to-point configuration. The
Round Trip Delay (RTD) parameters specified in Converging the Data
Network with VolP Fundamentals (NN43001-260) must not be exceeded.

Fiber Expansion daughterboards
Fiber Expansion daughterboards mounted on the NTDK20 SSC card
allow the connection of fiber-optic cables from the Main Cabinet or
Chassis to Expansion Cabinets or Chassis in multi-cabinet systems. Each
daughterboard also provides an additional 16-channel conference loop and
one SDI port at the Expansion Cabinet.

There are five types of Fiber Expansion daughterboard:

e "NTDK22 Fiber Expansion daughterboard (single-port)" (page 105)
"NTDK84 Fiber Expansion daughterboard (dual-port)" (page 105)
"NTDK24 Fiber Expansion daughterboard (single-port)" (page 106)
"NTDKS85 Fiber Expansion daughterboard (dual-port)" (page 106)
"NTDK79 Fiber Expansion daughterboard (single-port)" (page 106)

NTDK22 Fiber Expansion daughterboard (single-port)

The NTDK22 single-port Fiber Expansion daughterboard is used when the
Expansion Cabinet or Chassis is within 10 m (33 ft) of the Main Cabinet or
Chassis. It connects to one A0632902 plastic multimode fiber-optic cable.
One NTDK22 daughterboard is required to support each fiber Expansion
Cabinet or Chassis located within 10 m (33 ft) of the Main Cabinet or
Chassis.

NTDK84 Fiber Expansion daughterboard (dual-port)

The NTDK84 dual-port Fiber Expansion daughterboard has the same
features as the NTDK22 except that it can interface with two Expansion
Cabinets or Chassis. It connects to two A0632902 plastic multimode
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fiber-optic cables. One NTDK84 daughterboard is required to support two
fiber Expansion Cabinets or Chassis located within 10 m (33 ft) of the Main
Cabinet or Chassis.

NTDK24 Fiber Expansion daughterboard (single-port)

The NTDK24 single-port Fiber Expansion daughterboard is used when the
Expansion Cabinet or Chassis is up to 3 km (1.8 mi) of the Main Cabinet
or Chassis. It connects to one glass multimode fiber-optic cable, which is
dedicated to the Small System. One NTDK24 daughterboard is required
for to support each Expansion Cabinet or Chassis located up to 3 km (1.8
mi) of the Main Cabinet or Chassis.

NTDKS85 Fiber Expansion daughterboard (dual-port)

The NTDKS85 dual-port Fiber Expansion daughterboard has the same
features as the NTDK24 except that it can interface with two Expansion
Cabinets or Chassis. It connects to two glass multimode fiber-optic cables.
One NTDK85 daughterboard is required to support two Expansion Cabinets
or Chassis located up to 3 km (1.8 mi) of the Main Cabinet or Chassis.

NTDK79 Fiber Expansion daughterboard (single-port)

The NTDK79 single-port Fiber Expansion daughterboard has the same
features as the NTDK24 except that it connects to single-mode glass
fiber-optic cable. One NTDK79 daughterboard is required to support each
Expansion Cabinet or Chassis located up to 3 km (1.8 mi) of the Main
Cabinet or Chassis.

Note: When both Fiber and IP Expansion daughterboards coexist in a
system, configure the Fiber Expansion daughterboard as expansions 1
and 3 and the IP Expansion daughterboard as expansions 2 and 4.

Fiber Receiver cards
Fiber Receiver cards installed in the Fbr Rx slot (slot 0) of Expansion
Cabinets allow the connection of fiber-optic cables between the Main
Cabinet or Chassis and up to four fiber Expansion Cabinets/Chassis.Figure
26 "Fiber Receiver card in fiber Expansion Cabinet (NTDK23 shown)" (page
108) shows a Fiber Receiver card in a fiber Expansion Cabinet.

There are three versions of the Fiber Receiver card, each of which has a
corresponding fiber daughterboard:

e "NTDK23 Fiber Receiver card" (page 107)
¢ "NTDKS8O Fiber Receiver card" (page 107)
 "NTDKS8O Fiber Receiver card" (page 107)
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NTDK23 Fiber Receiver card

The NTDK23 Fiber Receiver card is used when the Expansion Cabinet

is within 10 m (33 ft) of the Main Cabinet. It connects to one A0618443
fiber-optic cable. One of these cards is required for each Expansion Cabinet
located within 10 m (33 ft) of the Main Cabinet.

The NTDK23 Fiber Receiver card works in conjunction with either an
NTDK22 or an NTDK84 Fiber Expansion daughterboard in the Main Cabinet.

NTDK25 Fiber Receiver card

The NTDK25 Fiber Receiver card is used when the Expansion Cabinet

is located up to 3 km (1.8 mi) of the Main Cabinet. It connects to one
multimode glass fiber-optic cable, which is dedicated to the system. One of
these cards is required for each Expansion Cabinet located up to 3 km (1.8
mi) of the Main Cabinet, connected by multimode fiber-optic cable.

The NTDK25 Fiber Receiver card works in conjunction with either an
NTDK24 or an NTDK85 Fiber Expansion daughterboard in the Main Cabinet.

Note: The NTDK24 supports only multimode glass fiber-optic cable.

NTDKB8O0 Fiber Receiver card

The NTDK80 Fiber Receiver card is used when the Expansion Cabinet is
located more than 3 km (1.8 mi) from the Main Cabinet. It connects to one
single-mode glass fiber-optic cable. One of these cards is required for each
Expansion Cabinet located more than 3 km (1.8 mi) from the Main Cabinet.

The NTDK80 Fiber Receiver card works in conjunction with an NTDK79
Fiber Expansion daughterboard in the Main Cabinet.

Note: The NTDK80 supports only single-mode glass fiber-optic cable.

SDI port
Each Fiber Receiver card supports one Serial Data Interface (SDI) port
allowing remote TTY access.
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