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Compliance

FCC Requirements, Part 15

This equipment has been tested and found to comply with the limits for a Class A digital device
pursuant to Part 15 of the Federal Communications Rules. These limits are designed to provide
reasonable protection against harmful interference when 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 may 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 will be required to correct the interference at the user’s own
expense.

The following cables, when connected to this equipment, must be shielded to maintain FCC Part 15
compliance:

® The Ethernet cable.

® Both Low-Speed (DS1 or E1) cables (LOW-SPEED IN and LOW-SPEED OUT).

® Both RS-232 cables (CLI and TL1).
IMPORTANT NOTE: Unused and unterminated DS1 channels must be turned off to maintain

FCC Part 15 compliance. See Turning Off Unused or Unterminated Low-Speed Channels on
page 6-22.

FCC Requirements, Part 68 Exhibit J1

This equipment complies with Part 68 of the FCC rules. The silkscreen on the top cover of the
housing of the Carrier Access Corporation Wide Bank 28 DS3 Multiplexer contains, along with
other information, the FCC registration number. You must supply this information to the telephone
company, if they request it.

FCC Registration Number: 2Z6USA-32309-XD-N

Service Center in the USA:
Carrier Access Corporation
5395 Pearl Parkway
Boulder, CO 80301-2490

If the Wide Bank 28 DS3 causes harm to the telephone network, the telephone company will notify
you in advance. If advance notice proves impractical, the telephone company will notify you as
soon as possible. Also, you will be advised of your right to file a complaint with the FCC if you
believe such action is necessary.

The telephone company may make changes in its facilities, equipment operations, or procedures
that could effect the operation of the Wide Bank 28 DS3. If this occurs, the telephone company will
provide advance notice so that you may make necessary modifications to maintain uninterrupted
service.

If you need to make repairs or modifications to the Wide Bank 28 DS3, please first contact Carrier
Access Corporation for repair and modification information and for warranty information.

iv
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If the trouble is causing harm to the telephone network, the telephone company may request that
you remove the Wide Bank 28 DS3 from the network until the problem is resolved. User repairs
must not be made. Doing so will void your warranty.

To minimize damage caused by local lightning strikes and other electrical surges, it is
recommended that the customer install an AC surge arrestor in the AC outlet to which the optional
AC to -48VDC Power Converter/Battery Charger is connected.

Safety Requirements for Telecommunications Equipment

The Wide Bank 28 DS3 complies with the following product safety requirements for telecommuni-
cations equipment installed in customer premises.

® National Electrical Code — overvoltage and power-cross protection on DS1 and E1 lines

For unit cover with CSA logo

® Canadian Standards Association — CSA-C22.2 No. 950-95, Standard ®
for Safety for Information Technology Equipment.

® Underwriters Laboratories — UL 1950 third edition, Information C usS
Technology Equipment

For unit cover with UL logo

® Underwriters Laboratories — (Bi-National) Standard for Information UL
Technology Equipment, Including Business Equipment, CAN/CSA Us
22.2, No. 60950-00 / UL 60950, third edition, dated December 1, 2000.

Industry Canada Requirements
Certification Procedure 01 (CP-01), Issue 8

“Notice: This equipment meets telecommunications network protective, operational and safety
requirements as prescribed in the appropriate Terminal Equipment Technical Requirements
document(s). This is confirmed by marking the equipment with the Industry Canada certification
number. The Department does not guarantee the equipment will operate to the user’s satisfaction.

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

Repairs to certified equipment should be coordinated by a representative designated by the supplier.
Any repairs or alterations made by the user to this equipment, or equipment malfunctions, may give
the telecommunications company cause to request the user to disconnect the equipment.

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

Caution: Users should not attempt to make such connections themselves but should contact the
appropriate electric inspection authority, or electrician, as appropriate.”
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Japan Approvals Institute for Telecommunication Equipment (JATE)

In Japan, approvals for connection of telecommunications equipment to the public network are
granted by JATE, the Japan Approvals Institute for Telecommunications Equipment. The Wide
Bank 28 DS3 JATE file numbers are, CD99-1124JP and L.99-1396.

Network Equipment Building System (NEBS) Requirements

The Wide Bank 28 DS3 is certified to meet Network Equipment Building Specifications Level 3
(earthquake Zone 4), Type 2 and 4 requirements for central office/customer-premise products
including electrical safety, emissions and immunity requirements for intrabuilding use. This
equipment conforms to the Telcordia NEBS standards GR-63 and GR-1089 for intrabuilding only.

Safety Precautions

Refer to the installation chapters of this manual for safe and proper installation procedures.

Notices

This manual contains information and warnings that must be followed to ensure safe conditions for
personnel while operating or maintaining the Wide Bank 28 DS3. Safety labels and notes have the
following format and definitions:

DANGER! THE DANGER! SIGN DENOTES A HAZARD TO THE USER AND CALLS
ATTENTION TO A PROCEDURE, PRACTICE, OR THE LIKE, WHICH, IF IMPROPERLY
PERFORMED, COULD RESULT IN INJURY OR LOSS OF LIFE. DO NOT PROCEED BEYOND A
DANGER! SIGN UNTIL THE NOTED CONDITIONS ARE FULLY UNDERSTOOD AND MET.

CAUTION! THE CAUTION! SIGN DENOTES THE POSSIBILITY OF NETWORK SERVICE
INTERRUPTION AND CALLS ATTENTION TO A PROCEDURE OR PRACTICE, WHICH, IF
IMPROPERLY PERFORMED, COULD RESULT IN INTERRUPTION OF NETWORK SERVICE.

WARNING! THE WARNING! SIGN DENOTES THE POSSIBILITY OF EQUIPMENT
DAMAGE AND CALLS ATTENTION TO A PROCEDURE OR PRACTICE, WHICH, IF
IMPROPERLY PERFORMED, COULD RESULT IN EQUIPMENT DAMAGE.

NOTE: The NOTE sign precedes explanatory comments or supplementary instructions.

vi
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Electrostatic Discharge Guidelines

ESD can damage processors, circuit cards, and other electronic components. Always observe the
following precautions before installing a system component.

1. Do not remove a component from its protective packaging until ready to install it.

2. Wear a wrist grounding strap and attach it to a metal part of the system unit before handling
components. If a wrist strap is not available, maintain contact with the system unit throughout
any procedure requiring ESD protection.

3. For detailed instructions, see Static-Sensitive Equipment Handling Procedures on page 5-3.

WARNING! INTEGRATED CIRCUITS (ICS) ARE EXTREMELY SUSCEPTIBLE TO
ELECTROSTATIC DISCHARGE. UNLESS YOU ARE A QUALIFIED SERVICE TECHNICIAN WHO
USES TOOLS AND TECHNIQUES THAT CONFORM TO ACCEPTED INDUSTRY PRACTICES, DO
NOT HANDLE ICs.

The ESD warning label below appears on packages and storage bags that contain static-sensitive
products and components. Static electricity is always present, and using general anti-static
procedures will minimize the chances of damage to the Wide Bank.

.'\ ‘
ATTENTION

OBSERVE PRECAUTIONS
FOR HANDLING

ELECTROSTATIC
SENSITIVE DEVICES
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Warranty

Carrier Access Corporation conditionally warrants to BUYER that PRODUCTS are free from
substantial defect in material and workmanship under normal use given proper installation and
maintenance for the period of five years from the date of shipment by Carrier Access. An exception
is the Battery Unit product, which is warranted for 90 days.

BUYER will promptly notify Carrier Access Corporation of any defect in the PRODUCT. Carrier
Access Corporation or its agent will have the right to inspect the PRODUCT or workmanship on
BUYER’S or BUYER’S customer premises. Carrier Access Corporation has the option to: (a)
repair, replace or service at its factory or on the premises the PRODUCT or workmanship found to
be defective; or (b) credit BUYER for the PRODUCT in accordance with Carrier Access
Corporation’s depreciation policy. Refurbished material may be used to repair or replace the
PRODUCT. PRODUCTS returned to Carrier Access for repair, replacement, or credit will be
shipped prepaid to BUYER.

Limitations of Warranty and Remedies

Correction of defects by repair, replacement, or service will be at Carrier Access’s option and
constitute fulfillment of all obligations to Distributor for breach of warranty.

Carrier Access assumes no warranty liability with respect to defects in the Product caused by:

a. modification, repair, installation, operation, or maintenance of the Product by
anyone other than Carrier Access or its agent, except as described in Carrier
Access’s documentation; or

b. the negligent or other improper use of the Product; or
handling or transportation after title of the Product passes to Distributor.

Other manufacturer’s equipment purchased by Carrier Access and resold to Distributor will be
limited to that manufacturer’s warranty. Carrier Access assumes no warranty liability for other
manufacturer’s equipment furnished by Distributor.

Distributor understands and agrees as follows: THE WARRANTIES IN THIS AGREEMENT
REPLACE ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, AND ALL OTHER
OBLIGATIONS OR LIABILITIES OF CARRIER ACCESS, INCLUDING ANY WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. ALL OTHER
WARRANTIES ARE DISCLAIMED AND EXCLUDED BY CARRIER ACCESS.

THE REMEDIES CONTAINED IN THIS AGREEMENT WILL BE THE SOLE AND
EXCLUSIVE REMEDIES WHETHER IN CONTRACT, TORT, OR OTHERWISE, AND
CARRIER ACCESS WILL NOT BE LIABLE FOR INJURIES OR DAMAGES TO PERSONS
OR PROPERTY RESULTING FROM ANY CAUSE WHATSOEVER, WITH THE EXCEPTION
OF INJURIES OR DAMAGES CAUSED BY THE GROSS NEGLIGENCE OF CARRIER
ACCESS.

THIS LIMITATION APPLIES TO ALL SERVICES, SOFTWARE, AND PRODUCTS DURING
AND AFTER THE WARRANTY PERIOD. IN NO EVENT WILL CARRIER ACCESS BE
LIABLE FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OR
COMMERCIAL LOSSES EVEN IF CARRIER ACCESS HAS BEEN ADVISED THEREOF.

viii
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No agent, Distributor, or representative is authorized to make any warranties on behalf of Carrier
Access or to assume for Carrier Access any other liability in connection with any of Carrier
Access’s Products, software, or services.

Warranty Product Returns

Before returning any equipment to Carrier Access Corporation, first contact the distributor or dealer
from which you purchased the product.

A Return Material Authorization (RMA) number is required for all equipment returned to Carrier
Access Corporation. Call Carrier Access Customer Support at (800) 786-9929 or (303) 442-5455
for RMA number, repair/warranty information and shipping instructions. Be prepared to provide
the following information:

® Carrier Access Corporation serial number(s) from the system chassis or circuit card(s)
® Name of distributor or dealer from which you purchased the product

® Description of defect
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Introduction
System Overview

System Overview

Wide Bank®*.
n
D&?"”"’Nﬁxer

Carrier Access’ Wide Bank 28 DS3 Multiplexer provides a standards-based M1-3 multiplexing
function. This product converts a framed Digital Signal Level 3 (DS3) network connection to 28 Digital
Signal Level 1 (DS1) connections to T1 facilities, or 21 connections to E1 facilities.

The Wide Bank’s modular design provides up to seven active quad DS1 (QDSX) cards or seven active
three-channel E1 cards, and one spare circuit card (DS1 or E1), connecting from 4 to 28 DS1 (3 to 21
El) circuits, as needed. The spare circuit card provides software-controlled redundancy of low-speed
interfaces on a 1 to 7 basis. The DS3 Controller Card provides all common electronic functions of power
conversion, processing and management, and a single DS3 interface. An optional spare DS3 Controller
card in the Wide Bank provides redundancy and protection for both electronic common equipment and
a second, redundant, DS3 network connection.

The Wide Bank does not re-frame or re-clock the connected low-speed inputs. It allows T1 or E1
framing to be provided independently by the connected communications equipment at both the near-
end and the far-end of the DS3 line. Each T1 or El is also independently clocked within the M1-3
formatted DS3 composite. Because of independent clocking and framing capabilities for each of the T1
or E1 connections, the Wide Bank can provide asynchronous T1 or E1 to DS3 multiplexing functions.

The Wide Bank is designed for compact size (one rack unit) and convenient mounting either in standard
19-inch and 23-inch racks or on a wall. It is designed to provide total circuit redundancy and easy
maintenance. Integrated self-tests and line tests provide advanced fault isolation. SNMP, command line
interfaces, and TL1 connection allow remote management. The Wide Bank is also designed for quick
and easy installation. An optional AC to 48VDC power converter and battery backup unit provide
protected power. Cabling to the Wide Bank uses connectors to save installation labor.

1-2
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Features, Functions, and Options

Features, Functions, and Options

Wide Bank 28 DS3 Features
The Wide Bank 28 DS3 provides:

Up to 28 DS1 ports with four optional, redundant DS1 circuits
Up to 21 E1 ports with three optional, redundant E1 circuits
Up to 2 DS3 ports with network and common electronics redundancy

Bellcore and ANSI Standards compliance, including Network Equipment Building System
(NEBS) standards

® UL 1950 Safety approval and fuseless protection

There are 3 ports for system management and surveillance: one 9-pin RS-232 port for
delivering Command Line Interface (CLI), one 10Base-T Ethernet port for SNMP, Telnet,
and TL1, and one 25-pin RS-232 port for TL1 management and Automatic Outbound Alarm
Reporting

Low-speed (DS1 or E1) Network Interface Unit (NIU) loop-up response, loop-down
response, and DSX-1 line buildout for DS1 (no line buildout for E1)

Control Panel LED Test & Status Indicators

Internal DS3 and low-speed Bit Error Rate Tester (BERT) with industry standard Pseudo-
Random Bit Sequence (PRBS) patterns

Internal self-tests with BERT verification of transmission data paths

DS3 C-bit application for Far-End terminal alarming, status reporting, and remote loopback
initiation

DS3 C-bit application terminal-to-terminal data link for identification message support and
management of the remote terminal using Telnet, SNMP, or TL1 over PPP
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DS3 Ports

There are four DS3 connections, two transmit and two receive (75 ohm unbalanced BNC) in the
redundant configuration, that make up two DS3 ports. These ports connect to two DS3 interfaces,
called Primary and Secondary (the secondary DS3 interface is optional). Each Controller card, also
called primary and secondary (the secondary Controller card is optional), has a single DS3
interface.

DS1 and E1 Ports

The Wide Bank’s low-speed ports are accessible through two 64-pin connectors. You can use two
of Carrier Access’ low speed cables to connect 28 DS1s or 21 Els from standard low-speed patch
panels to the Wide Bank 28 DS3.

Any digital equipment may be terminated on both ends at a standard level crossconnect. The
crossconnect provides a convenient central facility for circuit rearrangements, patching, and testing.

The Wide Bank’s DS1 interfaces provide crossconnects at Digital Signal Crossconnect Level 1
(DSX-1) per ANSI T1.102. The E1 interfaces meet the crossconnect requirements of ITU-T/G.703.

Independent Clocking and Transparent Framing

Because of independent timing and transparent framing, the installation and maintenance of the
DS1 or El connections are easily managed. Because the Wide Bank 28 DS3 transmits DS1 or E1l
streams transparently into a DS3 composite, there are no framing or timing options to set on the 28
DS1 or 21 E1 connections. The Wide Bank transparently passes the framing and clocking as
applications change. DS1 line coding, optioned as either AMI or B8ZS, is the only Wide Bank 28
DS3 T1 configuration normally needed to access DS3 carrier services. E1 line coding is fixed as
HDB3 and need not be configured to access DS3 carrier services.

By using M 1-3 multiplexers, independently clocked DS1 and E1 carrier service connections can be
carried in the same DS3 line. Each Wide Bank connection derives clocking from either end of the
DS1 or E1 connection, as appropriate for the network requirements.

The Wide Bank 28 DS3 transmits all possible DS1 and E1 framing formats transparently on each
of the low-speed connections. Framing transparency allows the customer and end-carriers to frame
(or not frame) each of the low-speed connections appropriately for the voice or data application
desired. Mixed carrier services can share the same DS3 access line.

DSI1 end-to-end transparency for Extended Superframe (ESF) also provides important management
capabilities from the end-carriers to the customer. The Wide Bank allows complete ESF
communications to each end of the DS1 connection.

14
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Manageability

Carrier Access’ Wide Bank 28 DS3 Multiplexer provides configuration management and testing
and surveillance using any of the following:

® Command Line Interface (CLI) through a 9-pin RS-232 CLI port
® Command Line Interface using a Telnet session over a 10Base-T connection

® Embedded SNMP agent over a 10Base-T Ethernet connection

® NetworkValet® Enhanced Management System provides network and element management
over a 10Base-T Ethernet connection

® TLI1 management interface over either a 25-pin RS-232 port or a 10Base-T Ethernet
connection

® TL1 Automated Outbound Alarming over either a 25-pin RS-232 port or a 10Base-T Ethernet
connection

Security

To control access to user interface functions, the Wide Bank 28 DS3 Multiplexer supports a
multiple-level user security system. Basic security, which allows users to be assigned access levels
and passwords, is supported by all Wide Banks. Enhanced security, available as the “Security
Upgrade” option, provides additional security features, including the ability to disable user
interfaces.

Basic Security

Basic security allows CLI users to be assigned access levels based on their requirements. The
access level determines which commands are available to the user. The basic security user
access levels are:

® admin — The admin user has access to all commands and has the sole authority to grant
others access to the system by adding and deleting user names and passwords. There can
be only one admin user within the system.

® rw (read/write) — An rw user has access to all commands except those for adding users,
deleting users, and setting user levels. The »w users are typically responsible for the day-
to-day operation of the system.

® ro (read only) — An ro user is limited to commands that display status and reports. The
ro access level permits technicians to monitor system operation and performance, but
prevents them from altering settings.

NOTE: In previous releases of the Wide Bank, the security access levels were Level 1,
Level 2, and Level 3. These levels correspond to admin, rw, and ro, respectively. If you
are upgrading firmware in a Wide Bank that supports the numerical access levels, the
Level 1 user is automatically converted to admin; Level 2 users are converted to rw; and
Level 3 users are converted to ro.
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With basic security, each user can be assigned a password. If security is on and passwords have
been assigned, the login process requires both a user name and password. Users can modify
their own passwords. If passwords have not been assigned, a user name is required but no
password.

When security is off, no password is required, and each user is considered to be at the admin

level.

Security Upgrade Option

The Wide Bank’s Security Upgrade option provides enhanced security features. In addition to
the features described for basic security, the Security Upgrade option provides:

One additional user access level (secu, described below)
Restrictions on the number and types of characters allowed in user names and passwords
The ability to set a time-out value for CLI sessions

The ability to individually disable the user interface ports: Ethernet port, 9-pin RS-232
CLI port, and 25-pin RS-232 TL1 port

The ability to disable SNMP management
The ability to disable TL1 management

The user access levels available with the Security Upgrade option are:

secu — The secu user has access to all commands and has the sole authority to grant others
access to the system by adding and deleting user names and passwords. The secu user
also has sole authority to perform such functions as clearing all statistics and logs,
configuring IP settings, restoring factory default or previously saved configurations, and
configuring the TL1 interface. There can be only one secu user within the system.

admin — An admin user has access to all commands except those assigned exclusively to
the secu user. Functions available to the admin user that are not available to lower-level
users include clearing DS1 and DS3 statistics, copying a configuration from the active to
standby Controller, setting the system time and date, programming the flash memory,
saving a configuration to a TFTP server file, setting various security functions,
configuring SNMP, and copying the current configuration to temporary storage.

rw (read/write) — An rw user has access to all commands except those assigned
exclusively to the secu and admin users. The rw users are typically responsible for the
day-to-day operation of the system.

ro (read only) — An ro user is limited to commands that display status and reports. The
ro access level permits technicians to monitor system operation and performance, but
prevents them from altering settings.

NOTE: In previous releases of the Wide Bank, the security access levels were Level 1,
Level 2, and Level 3. These levels correspond to secu, rw, and ro, respectively. If you are
upgrading firmware in a Wide Bank that supports the numerical access levels, the Level 1
user is automatically converted to secu; Level 2 users are converted to rw; and Level 3
users are converted to ro.

1-6
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With the Security Upgrade option, passwords are required when security is on. Each user is
assigned a password by the secu user. Passwords can be modified only by the secu user.

When security is off, no password is required, and each user is considered to be at the secu level.

Management Capabilities

The Wide Bank 28 DS3 currently provides three management ports for full configuration and
monitoring. These ports are:

® One 9-pin RS-232 port for local Command Line Interface (CLI) control

® One 10Base-T Ethernet port for remote SNMP agent, NetworkValet management, Telnet
sessions, or TL1 management and Automated Outbound Alarming

® One 25-pin TL1 port for management and Automated Outbound Alarming

Command Line

Interface (Telnet) WIDE BANK 28
Ethernet _ _ __ ]
D € Port | |
| .
= Relay switches Controller| | .
_‘ : management to CardA || Active
NetworkValet Session | .L other controller — - -,
5| L =Ml |
..'OC_J- i gy S v |
1y il | L] |
% Controller | Standb
y
SNMP Session : Card B |
L |
- O
TL1 Session TLA \
Network Port Command Line
Management Interface

Wide Bank 28 DS3 - Release 2.4 July 2004 1-7



Introduction
Management Capabilities

Command Line Interface

The command line interface is a simple user interface that controls configuration and maintenance
operations. There are two ways to use the command line interface:

A VT-100 terminal (or a PC running terminal emulation software such as HyperTerminal)
connected to the 9-pin (DB9) RS-232 port. The port runs at 9600 baud, 8 data bits, 1 stop bit,
no parity, and no flow control.

A Telnet connection using the 10Base-T Ethernet port. To use Telnet, you must first assign
an IP address to the Wide Bank using the RS-232 interface

SNMP

The Wide Bank 28 DS3 contains an embedded SNMP v1 agent that offers the standard MIB II
(RFC 1213) in addition to the DS1/E1 MIB (RFC 1406) and the DS3 MIB (RFC 1407).

Also resident are Carrier Access’ Wide Bank 28 DS3 enterprise MIBs that provide additional MIB
objects.

DS3 Controller Status

DS3 identification settings

DS3 clock settings

DS3 far-end status

DS3 line length

Low-Speed Card Status

Low-Speed to Low-Speed card association table
External Power source status

Traps for CLI Login Failures

Traps for status changes of DS3 and Low-Speed cards

Traps for status changes of External Power sources

The network manager can use any SNMP-compatible network management system such as
SunConnect’s SunNet Manager™, HP OpenView™, or Castle Rock’s SNMPc™ to monitor and
control the Wide Bank 28 DS3.

You can connect to the SNMP agent through the 10Base-T Ethernet port. Before using the Ethernet
port, you must set the IP, mask, gateway, and NMS addresses using the RS-232 command line
interface. See Chapter 6 for instructions on how to configure these addresses.

1-8
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NetworkValet Software

NetworkValet Enhanced Management System provides network and element management with
simple graphical user interfaces. The full-featured NetworkValet with alarms and performance
monitoring is intended for Network Operations Centers (NOCs).

NetworkValet provides easy management of Carrier Access products including the Wide Bank 28
DS3. It provides the same management functions as CLI, SNMP, and TL1. NetworkValet is a cross-
platform Java application that runs on either Microsoft Windows or Solaris based computer
systems. Java Runtime Engine (JRE) software for Windows or Solaris is included with the
NetworkValet installation program.

NetworkValet sends commands over the carrier’s IP network to communicate with the SNMP agent
in the Wide Bank 28 DS3. The Wide Bank includes a standard 10Base-T Ethernet port for
connection to the hub or network interface, or laptop computer. The Wide Bank 28 DS3 must have
FLASH software version 2.00 or higher.

Transaction Language 1 (TL1)

The TL1 Interface provides surveillance and control, provisioning, and testing capabilities between
the Wide Bank 28 DS3 and remote operating systems.

® Surveillance includes real-time alarm reports, event reports, threshold crossing alerts, logs,
and performance statistics. Control functions include automatic and forced switching of both
the low-speed and high-speed circuits.

® Provisioning includes most of the same configuration functions available through the CLI
® Testing includes the ability to initiate, terminate, and get results from all available loop tests

In addition, TL1 provides TL1 Automatic Outbound Alarm Reporting. Automatic outbound alarm
messaging is a standards-based ASCII management language defined for TL1-based operations and
support systems such as the Telcordia NMA™ network monitoring and analysis system. With this
feature, the Wide Bank 28 DS3 will integrate into TL1 alarm-managed networks to provide
notification of network and equipment conditions. TL1 is configured using the standard Wide Bank
Command Line Interface (CLI). The Wide Bank supports three simultaneous TL1 sessions via the
TCP/IP Ethernet port, one session via the RS-232/TL1 port, and one session via Telnet using the
CLI “tl11” command.
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The Wide Bank 28 DS3 Multiplexer is available in increments up to the maximum of seven four-
channel DS1 cards supporting 28 DS1 connections, or with seven three-channel E1 cards supporting 21
E1 connections. Built-in options include 1:7 low-speed electronic redundancy, 1:1 Controller
electronics redundancy and electronics redundancy with 1+1 network protection. The unit features
solid-state fuseless protection, low power consumption, hot card swapping, DS3 and low-speed (DS1
or E1) loopbacks for fault isolation, built-in PRBS Bit Error Rate Testing (BERT), and integrated
Network Interface Unit (NIU) functionality. Configuration and maintenance testing is provided by a
command-line interface or an SNMP interface.

The Wide Bank 28 DS3 Multiplexer supplies clear-channel DS1/E1 transport, is transparent to DS1/E1
framing, and provides basic DS1/E1 performance monitoring.

Features

® Single Standard Rack Unit (1 RU) size
WxDxH: 17 x 10 x 1.75 inches (43.2 x 25.4 x 4.45 cm)

® 75 ohm unbalanced BNC DS3 input standard

® Dual independent 48 VDC power feeds with optional AC to DC power converter/battery
charger and eight-hour battery backup system

® High-level integration reduces power consumption to less than 36W for a fully-redundant
configuration with fan faceplate

® Solid-state, fuseless, overvoltage/overcurrent protection with automatic reset and alarmed
overcurrent protectors

® Optional DS3 redundancy for either:

= Protected electronics (1:1), or

= Protected electronics and “hitless” network protection (1+1). Requires second
independent DS3 input.

® 1:7 by 4 DS1 electronic redundancy, or 1:7 by 3 E1 redundancy

® Built-in automatic self-tests for all internal circuitry and transmission data paths to determine
network vs. electronic faults

® Integrated Network Interface Unit (NIU) functionality provides DS3 loopbacks with AIS
toward the low-speed CPE

® [P routing with Point-to-Point Protocol over a C-bit data link for management of remote unit

® DS3 C-bit path maintenance data link
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® DS3 C-bit far-end alarm, statistics, and control

® Ability to use TFTP to upload and download a configuration file to a file system on an IP host
(This function provides the ability to easily load multiple Wide Banks with the same
configuration).

® Remote and local low-speed loopbacks with built-in PRBS for fault isolation on all active and
standby low-speed interfaces

Remote and local DS3 loopbacks with built-in PRBS test pattern generation for fault isolation
Transparent framing for DS1 or E1 channels

Individual DS1 support for AMI or B8ZS line coding

Individual E1 support for HDB3 line coding

Individual DS1 transmit line buildout (LBO) adjustments to 655 feet

DS3 line buildout (LBO) adjustments to 450 feet

DS1 transmit jitter attenuation and receive jitter tolerance

External critical and major/minor alarm relay contacts

DS3 clock source from DS3 network, internal Stratum 4E, or external coax input

Maintenance Service Option (MSO) that maintains T1 or E1 service on the spare low-speed
card while swapping failed electronics

® Fan Faceplate Option (FFO), with dual independent fan design, allows direct metal-to-metal
stacking of Wide Banks in high-density applications where passive cooling is not sufficient.
(Direct stacking of Wide Bank products with other unapproved equipment is not
recommended and could lead to excessive heat buildup.)

® Automatic monitoring for fan presence and fan failure, fault-tolerant fan redundancy, and in-
service hot swapping of FFO assembly in less than 30 seconds eliminates traditional fan
maintenance concerns
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Redundant Architecture

The Wide Bank 28 DS3 multiplexer uses two DS3 processors, which handle the DS3 interfaces, and
a backplane bus that accesses the low-speed interfaces. It also contains up to seven active low-speed
circuit boards and one optional spare circuit board that connect to the low-speed interfaces.

Protection Group

Card Circuit DCBA
Position Number
l \ High-Speed
Controller
4xDS1 |3 Prima
1 or 2 Card A DSSry
3xE1 |2 (Working)
Framer Trans- g >
5 ceiver
2 4xDS1 |
or 7
3xE1 |-
Microprocessor
3 4xDS1 |5 A
or 1
3xE1 |2
4 4xDS1 |2
3°|£1 12 High-Speed
X Controller
Card B
5 4xDS1 |5
or 19 v
SXET = Microprocessor
P Secondary
4xDS1 |52 DS3
6 or 23 (Protection)
3xE1 |-* Framer Trans- |q >
celver
7 4xDS1 |5
or 27 [
3xE1 |- b :
| | b Note: DS1 and E1 cards cannot be mixed.
o : E1 circuits use Protection Groups A, B, and C.
1 ) ]
Spare | Spare [ 1 |
Card [— 1
1

Figure 2-1 Functional Block Diagram
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Physical Characteristics

" All cables connect
17 to rear of unit
(See Chapter 5)

Fan Faceplate
Option extends Bor .
front by 0.875" ‘ —

Front cover is
removable
(See Chapter 10)

All cards are removed Rack and wall-mounting
from front of unit holes (See Chassis Mounting
(See Chapter 10) in Chapter 4)
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Connector Panel Interfaces

The connector panel on the rear of the chassis housing contains the following connectors and power
connection terminals.

o MYMN GND
o (Mejor/Vinor) RTN
o » -48V
of | Ctical RS-232
DS1/E1 Drain LOW SPEED External Management
Alarm Wires DS1/E1IN Clock Port Port

Link OK LOW SPEED / TLA1

(LED) External ~ DS1/E10UT ( ) .() Alarming
HIGH

Grounding
LUg Secondary Primary

(Protection SPEED (Worklng)
Ethernet ‘

OUT

Low-Speed Connectors. Together these two 64-pin Champ type connectors support 28 DS3 or
21 E1 ports. One is designated as LOW SPEED IN, and the other is designated as LOW SPEED
OUT. The cable connecting to these ports (the same cable is used on both ports) has a male 64-
pin Amphenol® connector on both ends for connections between the patch panel or other
equipment, and the Wide Bank 28 DS3. (Cables are available in 10-foot and 25-foot lengths.)

DS3 Connectors. There are four DS3 connections: Primary (Active) in and out, and Secondary
(Protection) in and out, which make up two DS3 ports. Each Controller card has a single DS3
interface, so the Wide Bank 28 DS3 must have two Controller cards installed to have two DS3
ports available.

Ethernet Connector. The Ethernet interface (RJ-45) provides management access to the Wide
Bank 28 DS3. The LED associated with the Ethernet port provides a carrier-detect indicator for
the 10Base-T connection when green.

RS-232 Monitor Connector. This is an RS-232 port (DB-9 female) that can connect to a VT-100
terminal or a PC with terminal emulation software to manage the active Controller card via the
Command Line Interface (CLI).

RS-232 TL1 Connector. This is an RS-232 port (DB-25 female) for Automated Outbound
Alarming and Wide Bank management from a remote operating system.

2-6
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® External Clock Connector. An external DS3 clock connector (75-ohm unbalanced BNC) is
provided for clocking the unit from an external 44.736 MHz timing source, when required.

® Alarm Connector. The alarm contacts are on a 4-position wiring block connector. There are
contacts for a critical alarm and for a combined major/minor alarm. The contacts can be
programmed to be normally open or normally closed. One cable connector, which can be wired
to externally-powered alarm monitor or indicator, is provided with each Wide Bank 28 DS3. For
wiring information, see External Alarm Wiring on page 5-12.

® Power Connectors. Power connections are made to the —48 VDC power connector input with a
three-position removable wiring connector. An 8-foot DC power cord is provided with each
Carrier Access Corporation 120 VAC to —48 VDC Power Converter/Battery Charger. There are
two independent power receptacles on the rear of the Wide Bank, labeled A and B. Power
connector A supplies —48 VDC to the power supply on Controller card A, and power connector B
supplies —48 VDC to the power supply on Controller card B. For wiring information, see Wiring
the Power Plugs on page 5-14.

The Controller cards are designed to provide power to each other if a power failure occurs. If only
power connector A has a power source plugged into it, the power converter for Controller card A
will supply power to the entire system including Controller card B. However, if Controller card A
is removed, Controller card B will no longer receive power. The same is true (in reverse) if only
power connector B has a power source.

WARNING! FOR REDUNDANT OPERATION BOTH CONTROLLER CARDS MUST
RECEIVE POWER AND BOTH POWER CONNECTORS MUST HAVE A POWER SOURCE
PLUGGED INTO THEM. IT IS RECOMMENDED, AND IS STANDARD PRACTICE, THAT THE
TWO —48V POWER SOURCES BE INDEPENDENT TO MAINTAIN PROPER REDUNDANCY AND
PROTECTION.
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B Additional Functions Available in C-Bit Mode ... 2-8
B DS3 Multiframe Structure ... 2-9

The Wide Bank 28 DS3 can be configured for either M23 or C-bit framing. The major difference
between M23 framing and C-bit parity framing is that M23 framing uses the C-bits to indicate stuffing,
while C-bit parity framing does not.

With M23 framing, all three C-bits in a subframe are set to one (1) if stuffing occurs, or to zero (0) if
stuffing does not occur.

C-bit parity framing does not require stuffing indication (stuffing is always present), so the C-bits are
used for other applications. These other applications and how the C-bits are used to accomplish them
are described in the following text and figures.

Additional Functions Available in C-Bit Mode

When configured for C-bit framing, the Wide Bank 28 DS3 provides the following functions, which
are not available in M23 framing:

Control of C-bit loopbacks for low-speed and DS3 using the loopup and loopdown commands

The third C-bit in M-subframe 1 provides a far-end alarm and control signal. This signal is
used to send alarm or status information from the far-end to the near-end and to initiate low-
speed and DS3 loopbacks at the far-end terminal from the near-end terminal. See Testing the
DS3 Far-End with Loopback Tests on page 7-37.

Automatic receipt of far-end alarms

The alarms are sent automatically and result in a minor alarm indication on the Wide Bank 28
DS3. See DS3 Far-End Alarms and Control (FEAC) on page 12-4.

Controlled receipt of far-end statistics and status

Separate commands for statistics and status must be issued from the Wide Bank to cause the
network to send the information. See DS3 Far-End Statistics on page 7-7.

Point-to-Point Protocol (PPP) IP communication over C-bit link

This provides an IP connection over the C-bit data link instead of the Ethernet port, and
provides management access equal to the Ethernet port. See Management Interfaces on
page 8-2.

Controlled receipt of PPP link status

A command issued from the Wide Bank causes the network to send the information. See
Point-to-Point Protocol Status on page 7-8.

A terminal-to-terminal Path Maintenance Data Link
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® The Path Maintenance Data Link is a 28.2 Kbps terminal-to-terminal data link embedded in
the C-bits. See DS3 Path Maintenance Data Link on page 7-7.

® The ability to send a DS3 idle code to the network

® The DS3 idle code means that the DS3 is not carrying traffic

DS3 Multiframe Structure

The DS3 signal is partitioned into multiframes (M-frames) of 4760 bits each. The M-frames are
divided into seven M-subframes, each having 680 bits. Each M-subframe is further divided into
eight blocks of 85 bits, 84 of which are payload and one bit for frame overhead.

The structure of the DS3 multiframe is the same for both M23 and C-bit framing. As stated above,
the C-bits are used for different purposes.

Figure 2-2 shows how the frame is structured with the C-bits highlighted. Figures 2-5 through 2-8
provide details about the individual subframes.

M Subframe
= 650\ bits
\
11 x 84 F1 84 I 84 FO 84 I 84 FO 84 I 84 F1 | s1 83
2| x 84 F1 84 I 84 FO 84 I 84 FO 84 I 84 F1| 1 |S2|82
3P 84 F1 84 I 84 FO 84 I 84 FO 84 I 84 F1| 2 | s3|81
M Frame
P 84 F1 84 84 FO 84 84 FO 84 84 F1| 3 |s4|80 -
5 |mo 84 F1 84 I 84 FO 84 I 84 FO 84 I 84 F1| 4 |sS5|79
6 | M1 84 F1 84 I 84 FO 84 I 84 FO 84 I 84 F1| 5 |s6 |78
7 |mo 84 F1 84 I 84 FO 84 I 84 FO 84 I 84 F1| 6 |s7|77

Figure 2-2 Multiframe Structure
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X-Bits - Error Message from Far-End to Near-End

The X-bits, located in the first bit position of both M-subframe 1 and M-subframe 2 (see Figure
2-2), are both set to zero (0) if a Loss-of Signal (LOS), Out-of-Frame (OOF), or Alarm
Indication Signal (AIS) is detected at the far-end during any one-second interval. This signal is
transmitted to the near-end for one second, then the X-bits return to their normal condition (both
ones). X-bit states of 01 or 10 are abnormal and are ignored by the near-end.

Application Identification Channel (AIC) Bit

The first C-bit in M-subframe 1, the AIC bit, indicates whether the far-end equipment is set for
C-bit parity framing (1), or M23 framing (random 1s and 0s). See Figure 2-3.

Reserved Network Application (Na) bit

This bit is always a one (1). See Figure 2-3.

Subframe
1

Subframe
2

M Frame (4760 bits)

Subframe Subframe Subframe Subframe Subframe
3 4 5 6 7

679

MO Bits

X 679

P 679 P 679 MO 679 M1 679 MO 679

680
Bits

M Subframe No. 1

) I

84 FO 84 I 84 FO 84 I 84 F1 | 81 83

Indicates Framing
Mode of the Equipment
(1 = C-bit parity)

t

Reserved Network Sends Alarm/Status Information from
Application Bit Far-End Terminal back to Near-End
Terminal

Figure 2-3 Subframe 1 C-bits

2-10

July 2004 Wide Bank 28 DS3 - Release 2.4



Product Description
Framing Modes

Far End Alarm (FEA) Bit

The FEA bit is used for two purposes: (1) as a far-end channel to send alarm and status
information from the far-end to the near-end, and (2) to initiate from the near-end, DS3 and low-
speed loopbacks at the far end terminal. A 16-bit code is transmitted serially over this one-bit
channel, least-significant (right-end) bit first, to indicate one of eleven conditions. The format
of the 16-bit code is: 0OXXXXXX0 11111111 (where X canbe a 1 or a 0).

Table 2-1 FEA Bit Far-End Alarm and Status Channel Codes

Alarm or Status Condition 16-Bit Code
1 DS3 equipment failure (service-affecting) 00110010 11111111
2 DS3 LOS 00011100 11111111
3 DS3 out-of-frame 00000000 11111111
4 DS3 AIS received 00101100 11111111
5 DS3 IDLE received 00110100 11111111
6 DS3 equipment failure (not service-affecting) 00011110 11111111
7 Common equipment failure (not service-affecting) | 00111010 11111111
8 Multiple LS LOS 00101010 11111111
9 LS equipment failure (service-affecting) 00001010 11111111
10 Single LS LOS 00111100 11111111
11 LS equipment failure (not service-affecting) 00000110 11111111
CP Bits
The three C-bits of Subframe 3, called the CP bits, are used to transport DS3 parity information.
At the DS3 transmit location, they are set to the same value as the P-bits of Subframes 3 and 4.
See Figure 2-4 and Figure 2-5.
P-Bits

The first bit of both Subframes 3 and 4 are called P-bits. They are used as parity indication bits
for information bits, and are monitored for indications of DS3 signal errors. See Figure 2-4 and
Figure 2-5.

Far-End Block Error (FEBE) Bits

If an incoming path error (framing error or parity error) is detected at the receiving side, the
three FEBE bits are set to any combination of 1s and Os except 111, and sent to the far-end
terminal. A setting of 111 means there are no framing or parity errors. See Figure 2-5.
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M Frame (4760 bits)
Subframe Subframe Subframe Subframe Subframe Subframe Subframe
1 2 3 4 5 6 7
679
MO Bits X 679 P 679 P 679 MO 679 M1 679 MO 679
680
Bits
M Subframe No. 3
P 84 F1 84 84 FO 84 84 FO 84 84 F1 | 2 | S3 | 81
P-Bit Transport DS3 Parity
(Parity) information
Figure 2-4 Subframe 3 C-bits
M Frame (4760 bits)
Subframe Subframe Subframe Subframe Subframe Subframe Subframe
1 2 3 4 5 6 7
679
MO Bits X 679 P 679 P 679 MO 679 M1 679 MO 679
680
Bits
M Subframe No. 4
P 84 F1 84 84 FO 84 84 FO 84 84 F1 | 2 | S3 | 80
P-Bit Support the Far-End
(Parity) Block Error (FEBE)
function

Figure 2-5 Subframe 4 C-bits
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DL, Bits

The three C-bits in Subframe 5, called the DL, bits, are assigned as a 28.2-Kbit/s terminal-to-
terminal path maintenance data link. This link uses a link access procedure on the D-channel

(LAPD) to transmit the DS3 path identification number, DS3 idle signal identification, and DS3
test signal identification. See Figure 2-6.

M Frame (4760 bits)

Subframe Subframe Subframe Subframe Subframe Subframe Subframe
1 2 3 4 5

6 7

Mo| 8° | x| 679 | P | 679 | P | 679
Bits

MO 679 M1 679 MO 679

680
Bits

M Subframe No. 5

MO 84 F1 84 I 84 FO 84 I 84 FO 84 I 84 F1 | 4 | S5 79

TTe—

Transmit path identification number
over path-maintenance data link in
point-to-point application

Figure 2-6 Subframe 5 C-bits
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LED Test and Status Indicators

High Speed Controller A High Speed Controller B Spares
| 8 & =00 yoegmen [ =0@=:00=- | '88: I
L COMROLLERA SONTROLLEA S Carveriecen
.{’9' 2. 86 :86: :88: 88: 88= 288 3953'%'
1-4 5-8 Low Speed Status LEDs 21-24 25-28
CS - CTRL STAT ACO - ALARM CUTOFF
(DS3 CONTROLLER STATUS)
LED State Meaning
LED State Meaning
OFF Alarms Active
OFF Standby YELLOW Alarms Suppressed
GREEN Normal (Active) Operation
RED Alarm Condition HS - HIGH SPEED LINE CONDITION
RED Flashing Self-Test Fail (DS3 CONDITION)
YELLOW Network Loopback -
LED State Meaning
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RED Loss of Signal
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RED Traffic-Affecting Fault YELLOW Flashing | Line Code Violation,
Frame Bit Error, or
Parity Error
MJ/MN - MAJOR/MINOR ALARM
. LS - LOW SPEED STATUS
LED State Meaning (DS1, E1 & SPARE CIRCUITS)
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GREEN Link OK

Figure 2-7 Wide Bank Test and Status Indicators
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Critical and Major/Minor Alarm Definitions

Table 2-2 lists the events that cause critical and major/minor alarms. Any one of the critical alarm
events cause the Critical Alarm LED to light red, activate the critical alarm relay contacts, and
record appropriate log entries. Any one of the major/minor alarm events cause the Major/Minor
Alarm LED to light red (major) or yellow (minor), activate the major/minor alarm relay contacts,
and record appropriate log entries. When the alarm event no longer exists, the LED and the relay
contacts revert to the non-active state but the log entries remain.

Line Code Violations and Bipolar Violations

Line Code Violations (LCV) are used to determine alarm events that are typically a result of
deteriorating transmission line integrity. The calculation of LCVs, and Bit Error Rate (BER) in
the Wide Bank 28 DS3 is as follows:

BPYV (Bipolar Violations). The occurrence of a pulse of the same polarity that is not part of a
Zero suppression signature.

EXZ (Excessive Zeros). A string of more than 3 consecutive zeros for E1 and DS3 data, or 7
consecutive zeros for DS1 B8ZS, or 15 consecutive zeros for DS1 AMI

LCV. Total number of BPVs and EXZs.
BER. Number of LCVs in time window divided by number of bits in time window.

LCVs are also used to determine when a DS3 switching event takes place (DS3 threshold).
SeeDS3 THRESHOLD on page 8-42.

NOTE: When DS3 protect is turned on and there is a bit error rate (BER) exceeding
1x1073, the active Controller executes a protection switch to the standby Controller
regardless of the DS3 threshold setting.

Table 2-2 lists all possible alarm events. All alarms are recorded in the event log, which can be
accessed through the command line interface.
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Table 2-2 Alarm Events

Critical Alarm Conditions

Major/Minor Alarm
Conditions

Status Only
(Logged event only)

DS3 Receive AIS

—48V Input Missing or Failed

DS3 Controller Switch occurred

DS3 Loss of Signal

Controller Card Removed

DS1 (E1) Switch occurred

DS3 Loss of Frame

DS1 (E1) Card Removed

DS3 Receive RAI

DS1 (E1) Hardware Failure

DSI (E1) LOS

DS1 (E1) Major LCV

DS1 (E1) MSO Electronics Card
Removed

DS1 (E1) Self-Test failure

DSI1 (E1) Spare Card Conflict

DS1 (E1) Transmit Failure

DS3 Far-End alarm

DS3 Major LCV Errors > 107 (if
threshold not set)

Fan Faceplate Not Installed (maj)
(FFO only)

Fan Failure A or B fan (maj) (FFO
only)

Far-End multiple DS1 (E1) LOS

Far-End single DS1 (E1) LOS

On Board Power Supply failure

Standby Card Failure

Temperature too High

NOTE: These alarms are defined for the control panel LEDs, connector panel Alarm

connections, and for the Command Line Interface. AlS, RAI, DS3 Far-End alarm, Far-End
single DS1 (E1) LOS, and Far-End multiple DS1 (E1) LOS are reported as events via TL1.
DS3 Maijor LCV Errors are not reported via TL1.
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Protection Modes ... 2-17
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Operator-Initiated Switch ... 2-20

Restoring to Original Status (Revertive Switching) ... 2-20

Protection Modes

The Wide Bank can be provisioned with one or two Controller cards and connections to one or two
DS3 lines to provide the following levels of protection:

® Electronics Protection — When provisioned with two Controller cards and only one DS3 line,
only the Controller cards can be protected.

® Electronics and Network Protection — When provisioned with two Controller cards and two
independent DS3 lines, both the Controller cards and the DS3 lines can be protected.

Electronics Protection Mode

In this mode there are two Controllers available to the Wide Bank but only one DS3 line.

The electronics mode of protection provides Controller card redundancy. Because there is only one
DS3 connected, there is no DS3 redundancy. The receive path from the DS3 line is simultaneously
applied to the receiver of both Controller cards (see Figure 2-8). This enables both Controllers to
monitor the condition of the DS3 line so both are continuously framed up to the incoming signal.
The controller-select signal disables the outputs of the low-speed receive paths on the standby
Controller and enables the low-speed receive paths on the active Controller. The active Controller’s
transmit signal is connected to the transmit path of the DS3 line through a relay, while the standby
is disconnected until a protection switch occurs.

The automatic redundancy mode is used to enable and disable protection switching. If arm is
enabled (arm on), and the redundancy control process determines the active Controller is
malfunctioning, or a maintenance switch is invoked (the switch command), a protection switch will
occur. This means that the active Controller relinquishes control to the secondary Controller. This
is done by enabling the standby Controller’s receive path and disabling the originally active
Controller’s low-speed receive path (controller-select signal) and switching the output paths so that
the transmit path of the DS3 line is connected to the standby Controller. Service interruptions (hits)
will be taken on both the DS3 and low-speed connections during this type of switch. However,
because the standby Controller is already framed up to the incoming signal, the hits are minimal.
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Electronics Protection Mode

28/21 LS

XMT Stream|
» DS30UT+ *—p Prima
Active Dssry
(Primary)

28/21 LS M13 Mux Al
RCV Stream Controller -

4_%4 DS3IN+

Enable

28/21LS

XMT Stream
DS30UT+ o _ O
Standby
(Secondary)

28/21 LS M13 Mux <1
RCV Stream Controller =

«— DS3IN+

Disable
Controller
Select

Figure 2-8 Electronics Protection Mode of the Wide Bank 28 DS3

If revertive switching is enabled (revertive ds3 on), after a five minute delay the Wide Bank will
rearm the automatic protection switching. No automatic switchback will occur (as with Network
Protection) but if the currently active Controller malfunctions, another protection switch will occur.
If revertive switching is not enabled (revertive ds3 off), no protection switch-back will occur.

NOTE: Revertive switching (revertive ds3 on) has different effects for Electronic
Protection and Electronic and Network Protection. Please read both descriptions to
determine the differences.

Setting the Arm and Revertive Software Switches
Arm and revertive are interactive. They interact as follows:

Arm and revertive can both be on (factory default)
Turning revertive on also turns arm on
Arm can be on when revertive is off

If both arm and revertive are on, you cannot turn arm off (arm off command) without first
turning revertive off (revertive ds3 off command)

If both arm and revertive are off, an arm on command only turns on arm

If both arm and revertive are off, a revertive ds3 on command turns on both arm and
revertive

2-18
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Electronics and Network Protection Mode

The highest level of protection, electronics and network protection, allows both the Controller cards
and the DS3 lines to be switched. This mode is available with two Controllers and two active DS3
lines. Switching must be enabled (arm on) and protection must be enabled (DS3 protect on).In this
mode, the primary Controller is connected to the primary DS3 line and the secondary Controller is
connected to the secondary DS3 line. The low-speed transmit streams are multiplexed, framed and
simultaneously broadcast on both the primary and secondary DS3 lines, thus transmitting the
identical payload to the far-end service and protection line. Also, each Controller is framed up to its
respective DS3 line and the controller-select signal determines which Controller has access to the
low-speed cards, and thus carries the service.

Electronics & Netrwork
Protection Mode

28/21 LS
XMT Stream
» DS30UT+ .
] Primary
Active DS3
(Primary)
28/21 LS M13 Mux
RCV Stream L Controller
< \O\r DS3IN+
Enable
28/21 LS
XMT Stream
DS30UT+ S d
Standby eclggsary
(Secondary)
28/21 LS M13 Mux
RCV Stream L Controller
< \O\I‘ DS3IN+
Disable
Controller
Select

Figure 2-9 Electronics and Network Protection Mode of the Wide Bank 28 DS3

If the active Controller malfunctions, the DS3 line condition deteriorates, or a maintenance switch
is invoked (the switch command), a protection switch will occur. The Wide Bank will enable the
secondary DS3 path through the other Controller card. If revertive switching is enabled (revertive
ds3 on), there will be a five minute delay (beginning when the previously-active Controller’s error
rate equals zero). Then the Wide Bank will switch back to the previously-active Controller and DS3
line, provided that there is no longer a malfunction in that path during the five-minute delay. If
revertive switching is not enabled (revertive ds3 off), no switch-back will occur.
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The Wide Bank switching performance complies with Telcordia TR-TSY-752, paragraph 8.4, sub-
paragraph 1, which states that no more than 10 bit errors are caused by the switching operation, and
also that the switching operation is accomplished within 250 ns.

The threshold at which DS3 switching takes place is determined by an LCV count within a certain
length of time. This threshold can be set for different values using the DS3 threshold command,
which is explained in detail in DS3 in Chapter 8. For a definition of LCVs, see Line Code Violations
and Bipolar Violations on page 2-15.

NOTE: After a power cycle or switching event, switching cannot occur again until the
original Controller and DS3 line have experienced five minutes of error-free operation. The
five-minute delay is built-in, and conforms to standards to prevent oscillation during poor
DS3 line conditions.

Operator-Initiated Switch

A switch of Controllers can be initiated manually by using the switch command. At the prompt,
enter the switch command:

(A: Active)> switch
If the secondary Controller is fully functional, the switch is initiated immediately.

If the secondary Controller is considered non-functional by the processor, a prompt will ask to
continue. If the choice is to continue with the switch, the switch is initiated unless the secondary
Controller is experiencing catastrophic failure, in which case the switch is aborted. If revertive
switching is enabled in network protection mode, the switch will last only five minutes. The Wide
Bank will then switch back to the original state if the originally active path is error-free.

Restoring to Original Status (Revertive Switching)

Once a switch has occurred, another switch back to the original status (revertive switching) can
sometimes occur, depending on certain configurations and equipment status, described below.

Revertive Switching with Electronics Protection

When using electronics protection (two Controller cards and one DS3 line), a switch to the
standby Controller card cannot revert automatically. After five minutes automatic protection
switching is rearmed, allowing another switch if subsequent errors occur. Without errors, a
switch back to the originally active Controller card must be initiated using a switch command.

Revertive Switching with Electronics and Network Protection

When using network protection (two Controller cards and two DS3 lines), switching can be
configured so that it can automatically revert to original state (after five minutes of error-free
operation on the original Controller). Then the original Controller and the original DS3 line
again carry the traffic. To configure revertive switching, set revertive ds3 on and arm on.

2-20
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To configure network protection mode for non-revertive (one-shot) switching, set revertive ds3
off and arm on. Once a switch occurs with this configuration, switching back requires a manual
switch (switch command) or a configuration change.

To configure electronics protection or network protection modes for no automatic switching,
set revertive ds3 off and arm off. With this configuration a switch will occur only if there is a
catastrophic equipment failure or a manual switch is initiated.

NOTE: To facilitate testing of automatic switching, you can reset the five minute delay
(wait-to-restore time) by using the clear wtr command.
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Low-Speed (LS) Redundancy

Low-Speed Automatic Switchover ... 2-22

Low-Speed Circuit Groups ... 2-22

Switchover Lockouts Within Groups ... 2-22

Maintenance Service Option (MSO) ... 2-24

Failures that Cause a Low-Speed Switchover ... 2-26
Enabling and Disabling Low-Speed Switchovers ... 2-26
Restoring to Original Status (Revertive Switching) ... 2-27
Hot-Swapping a Failed Standard Low-Speed Card ... 2-27
Hot-Swapping a Failed MSO Low-Speed Card ... 2-27

Low-Speed Automatic Switchover

The Wide Bank provides low-speed circuit monitoring and automatic switchover to a spare low-
speed circuit card when an error is detected. When an error is detected, traffic is automatically
switched to a spare low-speed circuit in the same circuit group. The status LED indicator on the
spare circuit will change from yellow to green, and the LED on the failed circuit will turn off. When
the failed circuit is replaced (see Hot-Swapping a Failed Standard Low-Speed Card on page 2-27)
the traffic is switched back to the original circuits, leaving the spare card available for subsequent
error switching.

Any traffic carried by the spare circuits will be dropped when a failed standard low-speed circuit
card is removed. Any traffic carried by the spare circuits will not be dropped when a failed MSO
Electronics card is removed, provided that the spare is not already in use before pulling failed MSO
card.

Low-Speed Circuit Groups

The Wide Bank 28 DS3 employs a one to seven (1:7) electronics redundancy scheme using four
spare DS1 circuits (or three spare E1 circuits) to protect up to 28 active DS1 circuits (or 21 active
E1 circuits). Circuit groups are arranged so that each of the circuits on the spare card can replace a
corresponding circuit on each of the seven active cards (see Figure 2-1 Functional Block Diagram
on page 2-4 and Table 2-3 Low-Speed Circuit Groups for Spare Switching on page 2-23).

Switchover Lockouts Within Groups

A resource conflict occurs when more than one circuit fails in the same low-speed circuit group.
Because redundancy is limited to one spare per circuit group, a second failed circuit within the same
group is not covered, so it will be locked out.

® [fasecond failure occurs in the same circuit group, automatic switchover will not occur and
the second failed circuit will not be spared. A minor failure alarm will be activated for the
second failed circuit, and its card status LED will turn red.
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Pulling or “hot-swapping” a card when circuit failures exist on other cards produces the following

lockout behavior, depending on the card type.

® [fa Standard card is pulled when the spare is already being used, all four circuits on the

Standard card will be dropped. The spare circuits will not be affected.

® [fan MSO Electronics card is pulled when the spare is already being used, the low-speed
circuits using the spare will be kicked off the spare and will be dropped. All four circuits on

the pulled card will be moved to the spare card.

Table 2-3 Low-Speed Circuit Groups for Spare Switching

Group

Active Circuit

Spare Circuit

01 (First circuit on Card 1)
05 (First circuit on Card 2)
09 (First circuit on Card 3)
13 (First circuit on Card 4)
17 (First circuit on Card 5)
21 (First circuit on Card 7)
25 (First circuit on Card 7)

1 (first circuit on spare)

02 (Second circuit on Card 1)
06 (Second circuit on Card 2)
10 (Second circuit on Card 3)
14 (Second circuit on Card 4)
18 (Second circuit on Card 5)
22 (Second circuit on Card 6)
26 (Second circuit on Card 7)

2 (Second circuit on spare)

03 (Third circuit on Card 1)
07 (Third circuit on Card 2)
11 (Third circuit on Card 3)
15 (Third circuit on Card 4)
19 (Third circuit on Card 5)
23 (Third circuit on Card 6)
27 (Third circuit on Card 7)

3 (Third circuit on spare)

04 (Fourth circuit on Card 1)
08 (Fourth circuit on Card 2)
12 (Fourth circuit on Card 3)
16 (Fourth circuit on Card 4)
20 (Fourth circuit on Card 5)
24 (Fourth circuit on Card 6)
28 (Fourth circuit on Card 7)

These circuits are not used when low-
speed cards are E1

4 (Fourth circuit on spare)

Wide Bank 28 DS3 - Release 2.4
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Maintenance Service Option (MSO)

In addition to the circuit failure protection provided by Standard DS1 and E1 cards, MSO DS1 and
E1 cards will automatically switch low-speed service to the spare card when the electronics are
manually removed from a system. With MSO cards, the service interruption time is less than 50
milliseconds compared to 15 seconds when replacing standard cards.

The Maintenance Service Option (MSO) low-speed circuit card is made up of two separating
sections called the MSO Electronics card and the MSO Relay card. By separating these sections, a
customer can replace the one-to-four (or one-to-three for E1) failed DS1/E1 electronic circuits of
that MSO Electronics card while the MSO Relay card automatically maintains the four DS1 (three
E1) circuits by switching them to the spare low-speed circuit card. Once new MSO Electronics are
inserted and pass self-test, the four circuits (three E1) currently on the spare card are automatically
switched back to the “home” circuits.

With MSO Relay section i
installed in chassis, the
MSO Electronics section |
can be removed without
interrupting service

MSO card assembly,
comprising an MSO Electronics
section and an MSO Relay
section, replaces standard
low-speed circuit card

Figure 2-10 MSO Electronics and MSO Relay Cards

When joined together, the MSO Electronics and MSO Relay cards fit the same form-factor of the
standard low-speed card. Therefore, the MSO DS1 or E1 card is compatible with all Wide Bank 28
DS3 systems. The MSO Electronics card contains all the necessary electronics for full operation of
all four circuits of the MSO Quad DSI1 card or all three circuits of the MSO E1 card. This section
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is replaceable by itself (see Chapter 9 for replacement instructions). The MSO Relay card contains
the necessary relays to switch the traffic either to the MSO Electronics card or to the spare low-
speed card, as required. The Relay card is only replaceable when combined with the electronics card
as a unit to form the MSO DS1 or E1 card.

WARNING! DO NOT INSERT THE RELAY SECTION OF THE CARD BY ITSELF. THE
RELAY SECTION AND THE ELECTRONICS SECTION MUST BE LATCHED TOGETHER AS A
UNIT FOR ADDED STRENGTH WHEN INSERTING IT INTO THE CARD SLOT CONNECTOR.

You can upgrade a non-MSO Wide Bank to an MSO system. The items necessary to upgrade to
MSO functionality are:

1. The desired number of MSO low-speed circuit cards (up to 8) to replace the standard low-speed
circuit cards.

2. A code update.
The release code for MSO support is Rev 1.47 or higher and is available for both FLASH-based
systems and EPROM-based systems. The FLASH-based systems will support software code
updates via both TFTP and XMODEM. The EPROM-based systems require a new EPROM
integrated circuit (IC) from Carrier Access Corporation. Both systems, if redundant, will
maintain live traffic and configurations while the off-line Controller is updated.

The low-speed circuit card residing in the spare low-speed circuit card position can be either a
Standard low-speed circuit card or an MSO low-speed circuit card.
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Failures that Cause a Low-Speed Switchover

The Wide Bank checks for the following events every 200 milliseconds, and if one or more of them
occur, initiates a low-speed switchover.

® Transmitter Failure. A transmitter failure is declared when:

1. There is a lack of activity on the transmit clock.
2. There is a lack of activity on the transmit tip and ring outputs (either or both). This
event is ignored if AMI line coding is selected.

® System Clock Failure. When there are no transitions on the master clock of a low-speed card,
a failure is declared for all four DS1 (three E1) circuits on the card.

® Write/Read/Verify Failure. If the Controller cannot correctly read and write certain test
registers on a DS1 card, it declares a failure for that card.

® Receiver Failure. This failure can be caused by either a low-speed receiver failure or an
external failure of the low-speed line. This failure is declared when there is either no receive
activity (Loss of Signal, or LOS) for 2.5 seconds or a Major Line Code Violation (Major
LCV). After the switchover, if no signal improvement is seen, the traffic is automatically
returned back to the original circuits to retain the availability of the spare.

Enabling and Disabling Low-Speed Switchovers

The low-speed automatic switchovers can be either enabled or disabled for all circuits by using the
ds1 protect or Is protect commands. The factory default setting of low-speed protection is ON. For
more information see LSMODE on page §-56.

Example:

To disable automatic switchovers for all low-speed circuits:
(A:Active)> dsl protect off
or

(A:Active)> 1ls protect off

To enable automatic switchovers for all low-speed circuits:
(A:Active)> dsl protect on
or

(A:Active)> 1ls protect on
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Restoring to Original Status (Revertive Switching)

Because some circuit failures can look like line failures (LOS or Major LCV), the Wide Bank
provides a revertive switching feature to keep spares available for use by other circuits.

When a line failure occurs, the Wide Bank will move the channel to the spare circuit. If the failure
remains, the problem is a line failure, so the channel is moved back to the home circuit. However,
if the failure clears on the spare circuit, the next action depends on the revertive dsl setting.

Revertive Off — the channel will remain on the spare circuit until you replace the home card or
manually move the channel back to the home circuit.

Revertive On — a self-test will be performed on the home circuit and one of the following actions
will occur:

® Sclf-Test Fails — the channel will remain on the spare circuit until you replace the home card
or manually move the channel back to the home circuit.

® Sclf-Test Passes — the channel will be moved home after 2 minutes. However, if three failures
occur within a 24-hour period, the low-speed circuit will be locked out and will remain on the
spare card. If fewer than three failures occur on the same circuit within 24 hours, the failure
count will decrement by 1 each day until the count is again zero. If desired, you can reset the
locked-out circuit (revertive dsl reset), which will move the channel back to the home circuit.

Hot-Swapping a Failed Standard Low-Speed Card

CAUTION! THIS PROCEDURE CAN CAUSE DROPPED CALLS ON THE LOW-SPEED
CIRCUITS THAT HAVE BEEN SWITCHED OVER BY AUTOMATIC ELECTRONIC REDUNDANCY.

A standard (non-MSQ) low-speed card that causes a switchover can be hot-swapped (swapped with
power on) but any calls on the circuits to the failed card, including those that were switched to the
spare low-speed card, will be dropped. The circuits will become active again as soon as the new
card has completed self-tests, and the previously switched failing channel will be switched back to
the new card. The spare card circuit is now unused and available.

Hot-Swapping a Failed MSO Low-Speed Card

The Maintenance Service Option (MSO) low-speed card consists of two separating portions, the
MSO Relay card and the MSO Electronics card. The MSO low-speed card allows the failed DS1 or
E1 Electronic circuits of that card to be replaced while the MSO Relay portion automatically
maintains service on the spare low-speed card. Once a new MSO Electronics card is inserted and
passes self-test, the circuits currently on the spare card are automatically switched back to the
“home” circuit.

Priority of service on the spare low-speed card is always given to those DS1 or E1 circuits from the
first MSO Electronics card removed from the system. Because removing an MSO Electronics card
requires four spare DS1 circuits (three E1) to be available, only one MSO card can be removed at
a time (see Low-Speed (LS) Redundancy on page 2-22). If any of the spares are already in use by
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other cards, there will be a conflict for resources. The conflict results in any circuits previously
switched to the spare low-speed card (and still present there) to be switched back to their home low-
speed cards. If the home low-speed cards are not able to maintain the circuits, the circuits will be
dropped.

MSO Conflicts with Spare Card

If you remove more than one MSO Electronics card section from a Wide Bank, there will not
be enough spares to maintain traffic. This conflict will cause all low-speed circuits handled by
the removed electronic sections to be dropped. To resolve the conflict, re-insert all the MSO
Electronics card sections, then remove and replace only one card at a time, starting with the card
containing the failed low-speed circuits. Removing the relay sections of the MSO cards will
also resolve the conflict but will not restore dropped circuits.
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Transmission Path Verification

Verification of transmission data paths is a unique self-diagnostic capability of the Wide Bank 28
DS3. The low-speed transceivers include a pseudo-random bit sequence (PRBS unframed 2151 as
defined by ITU -T O.151) generator, detector, and bit error counter. Because these have the
flexibility of being placed in either the receive or transmit low-speed stream, several Bit Error Rate
test modes are available, in conjunction with the DS3 Framer. Individual DS1 or E1 bit error rate
testing may be conducted toward the low-speed equipment (the “drop”), in the DS3 line, or
internally to the Wide Bank (part of self-test). Following activation of the PRBS pattern generation,
received pattern synchronization is displayed along with bit error rate counts for the low-speed
circuits under test.
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Low-Speed Loopback Modes

NOTE: For details on how to run low-speed loopback tests, see Testing Low-Speed
Near-End with Loop Tests on page 7-19.

Low-Speed Line Loopback

The low-speed line loopback loops the low-speed signal back to the low-speed interface.

M _i - - [
- i ' | I N
Trans- | | M13 Trans-
DS1/E1 || Relays ceiver I | | Selector Framer ceiver Relays | | DS3
<— | | —
I I
Jlscad | MSCed i
Loopback Send AIS
Toward DS1/E1 Toward DS3

Figure 2-11 Low-Speed Line Loopback Mode

Low-Speed Equipment Loopback
The low-speed equipment loopback loops the low-speed signal back to the Wide Bank.

N N— ———— _] — — — — I

C I N I | T~
Trans-(| | M13 Trans-
DS1/E1 || Relays ceiver | | | Selector Framer celver Relays | | DS3
< | } —r
I [

(LSCad | oHSCad b

Send AIS Loopback

Toward DS1/E1 Toward DS3

Figure 2-12 Low-Speed Equipment Loopback Mode
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Low-Speed Metallic Loopback

The low-speed metallic loopback loops the received low-speed signal back to the low-speed
transmit using a relay. This Carrier Access Corporation-unique loopback provides “point-of-
entry” fault-isolation between the Wide Bank and attached DS1 or E1 equipment to detect DS1
or El line problems.

A spare low-speed card is required to provide metallic loopbacks toward the low-speed
connections. The metallic loopback function may not be available if the spare low-speed
channels are in use. If this is the case, the Wide Bank will not execute a metallic loopback on
the low-speed channel requested. Also, only four low-speed channels (in different spare
groups) can be selected for metallic loopback at one time.
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< | ! —
I |
LLycaq | HsCed |
i —————i Send AIS
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Trans- | |
: Relays ceiver ||
I
 SparelsCard |
Looback

Toward DS1/E1

Figure 2-13 Low-Speed Metallic Loopback Mode

C-bit FEAC Loopback Code Word Detection

When the Wide Bank is configured for C-bit framing mode, the DS3 monitors and detects low-

speed loopback requests sent over the C-bit far-end alarm and control signal. When a low-speed
loopback code word is received an equipment loopback is activated (see Low-Speed Equipment
Loopback Mode on page 2-30).

NIU Loopcode Detection

Each low-speed circuit on the Wide Bank can monitor and detect Network Interface Unit (NIU)
loopback codes originating from the DS3 network. A standard 5 second integration time to declare
loop-up or loop-down codes is used. Upon detecting an NIU loop-up code on a DS1 or E1 channel
of the DS3, a low-speed equipment loopback will be executed by the Wide Bank for that channel.
This provides for standard loop testing from the DS3 end, as if a physical DS1 or E1 NIU (“Smart
Jack™) was connected to each of the 28 DS1s or each of the 21 Els.
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Low-Speed Performance Monitoring

The low-speed transceivers continuously monitor the incoming physical DS1 or E1 line quality for
Excess Zeros, Loss of Signal, and Bipolar Violations.

LS Alarm Signals

Loss Of Signal.

® Hardware Failure.

® Far-End DS1 (or E1) Loss of Signal.
)

Line Code Violations

DS3 Loopback Modes

NOTE: For details on how to run DS3 loopback tests, see Testing the DS3 Near-End
with Loopback Tests on page 7-35.

DS3 Line Loopback

DS3 Line Loopback returns the received DS3 signal from the transceiver back to the transceiver
output, without being processed by the M13 framer.

M _; - - |
- | N | | T~
Trans- | | M13 Trans-
DS1/E1 || Relays ceiver I | | Selector Framer ceiver Relays | | DS3
< | : —>
I I |
(LStard | (HSCed _ _ _ _ _ _______ 4
Send AIS Loopback
Toward DS1/E1 Toward DS3

Figure 2-14 DS3 Line Loopback
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Tests and Loopbacks

DS3 Payload Loopback

DS3 Payload Loopback returns the received DS3 signal from the transceiver through the framer
and back to the transceiver output, overriding the DS3 signal created internally by multiplexing

the low-speed signals.

Me—_ _; re—— - -~ - - |

>— — I <

Trans- | | M13 Trans-
DS1/E1 || Relays ceiver | | | Selector Framer ceiver Relays | DS3

<— | | —>
I [
(LSCad | oHSCad b
Send AIS Loopback

Toward DS1/E1 Toward DS3

Figure 2-15 DS3 Payload Loopback

DS3 Equipment Loopback

DS3 Equipment Loopback returns the signal received from the M1-3 framer back to the input
of the M1-3 framer, replacing the signal received from the DS3 line. This loopback is
performed by the DS3 framer and validates a full internal DS3 path through the Wide Bank.
This loopback is used to send PRBS test patterns back to the low-speed transceivers during the

Wide Bank self-test mode.
M _; - - |
Trans- | | M13 Trans-
DS1/ET || Relays ceiver | | | Selector Framer ceiver Relays | | DS3
< | : —>
I I |
(LScad |  hHSCOd o
Loopback Send AIS
Toward DS1/E1 Toward DS3

Figure 2-16 DS3 Equipment Loopback
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DS3 Loopcode Detection

When the Wide Bank is configured for C-bit framing mode the DS3 monitors and detects DS3
loopback requests sent over the C-bit far-end alarm and control signal. When a DS3 loopback code
word is received a line loopback is activated.

Internal Tests

Microprocessor and memory data paths are tested within the Wide Bank by using self-tests. A
complete self-test runs when power is turned on. Individual self-tests can be run by using the fes?
command (see Chapter 7 and Chapter 8).

DS3 Alarm and Performance Monitoring

The Wide Bank is capable of monitoring the following DS3 alarms and performance parameters:

DS3 Alarm Signals

Alarm Indication Signal
Loss Of Signal

Out Of Frame

Idle Sequences

Remote Alarm Indication

Far-End Alarms

DS3 Errors

Line Code Violations
Excessive Zeros
P-bit Parity Errors
C-bit Parity Errors
Far-End Block Errors

Framing Bit Errors

2-34
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System Parameters

The Wide Bank 28 DS3 has the following system parameters:

Channel Capacity: Up to 28 DS1 signals or up to 21 E1 signals
Multiplexed data rate = 44.736 Mbps £20 ppm, full duplex
Timing: Line Recovered, internally sourced, or externally supplied by BNC

Reframe time maximum average:
- Less than 1.5 ms for DS3 level
- Less than 7 ms for DS2 level

Redundancy: Controller 1:1, Power 1:1 with second Controller card, low-speed circuits 1:7
for electronics

Path protection: 1+1 unidirectional linear APS architecture (requires second High-Speed DS3
electrical connection)

High-Speed inputs: Two primary (BNC TX/RX); Two secondary BNC TX/RX

External Clock cable:
75 ohm coaxial cable with tinned copper shield. Use type 735A or 1735A or equivalent for
cables up to 250 feet, and type 734A or 1734A or equivalent for cables longer than 450 feet

3-2
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Management:

- Command Line Interface (CLI) via CLI/RS-232 craft port

- CLI/Telnet via Ethernet

- SNMP via Ethernet

- TL1 via TCP/IP Ethernet and TL1/RS-232 port

- TL1 automatic outbound messages via TCP/IP Ethernet and TL1/RS-232 port

Connectors:

- Four high-speed BNC (728 A coax or equivalent)

- Two locking Low-Speed 64-pin Champ, one for input and one for output
- Two locking power inputs for independent —48 volt power feeds

- One locking 9-pin DCE RS-232 for CLI/modem

- One locking 25-pin RS-232 for TL1 delivery

- One IEEE 802.3 10Base-T RJ-45 Ethernet

- One 4-pin alarm, one pair for Critical and one pair for Major/Minor

Status LEDs:

- Full primary and secondary Controller critical alarm, major alarm, minor alarm
- High-Speed and Low-Speed line condition indicators

- Low-speed Interface

DS3 (44.736 Mbps) Interface

Meets ANSI T1.102 requirements for DSX-3 digital crossconnect equipment
Line Rate: 44.736 Mbps £895bps (20 ppm)

Line Code: Bipolar with three-zero substitution (B3ZS)

Line Impedance: 75 ohms +5% resistive, unbalanced

Framing: M23 or C-bit framing formats

Receive Sensitivity: 0.24 Vp to 0.95 Vp input

Transmit Amplitude: 0.36 to 0.85 Vp

Transmit Pulse: Meets ANSI T1.102 pulse mask

Transmit Jitter: Meets ANSI T1.102 requirement of < 2.0 Ul RMS

Cable Length: Meets ANSI T1.102 pulse mask for cable lengths up to 450 feet to the
crossconnect, using coaxial cable type 735A or 1735A or equivalent up to 250 feet, and type
734A or 1734A or equivalent for cables longer than 250 feet
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DS1 (1.544 Mbps) Interface

Meets ANSI T1.102 requirements for DSX-1 digital crossconnect equipment
Line Rate: 1.544 Mbps +32 ppm

Line Impedance: 100 ohms £5% resistive, balanced

Line Code: AMI or B8ZS selectable for DS1

Transparent to DS1 framing or lack of framing

Receive Sensitivity: 0.6 Vp to 3.6 Vp input (—13 dBdsx to 3.3 dBdsx)
Transmit Amplitude: 2.7 to 3.3 Vp

Transmit Pulse: Meets ANSI T1.102 and T1.403 pulse mask

Transmit Jitter: Meets ANSI T1.403, T1.102 and AT&T TR 62411
Loopback Latency (round trip) 34.5 microseconds

Cable Length: A maximum of 655 ft. of ABAM cable or equivalent to DSX-1 crossconnect
equipment

Line Build Out (LBO): Individual DS1 transmit adjustments for cable lengths of
0-110 ft., 110-220 ft., 220-330 ft., 330-440 ft., 440-550 ft., and 550-660 ft.

E1 (2.048 Mbps) Interface

Meets ITU-T/G.703 recommendations
Line Rate: 2.048 Mbps. £50 ppm

Line Impedance: 120 ohms (balanced), meets minimum return loss requirements from ITU-
T/G.703

Line Code: HDB3

Framing: Transparent to E1 framing or lack of framing

Receive Sensitivity: 0.6 Vp to 3.3 Vp input (-13 dB to 2.7 dB with respect to 3 Vp)
Transmit Amplitude: 3.0 V (nominal)

Transmit Pulse: Meets pulse shape requirements of ITU-T/G.703

Transmit Jitter: Meets ITU-T/G.823 recommendations

Lightning surge protection and power induction protection per FCC part 68 and
GR-1089
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Cable Compensation

® DS3 Power Level: For an all-ones transmitted pattern, the power in a 2 kHz band
(about 22.368 MHz) is —1.8 to +5.7 dBm, and the power in a 2 kHz band (about
44.736 MHz) is at least 20 dB below that in the 2 kHz band (about 22.368 MHz).

® DS3 Output Port: +0.85 volts peak, adjustable for DSX-3 line buildout from 0 to 50
ft. or 50 to 450 ft.

® DS1 Output Port: £3 volts peak adjustable for DSX-1 line build out from 0 to 660 ft.
in increments of 110 ft.

Management

® RS-232 DCE port (DB-9) for command line management

® FEthernet port for SNMP and Telnet sessions, for TL1 transport services over TCP,
and for NetworkValet management sessions

® RS-232 port for TL1 transport services

Alarms

External alarm contacts for visible or audible alarms or alarm reporting systems:
® Output Alarm: Relay Contacts

Output State: Normally Open or Normally Closed

Two Outputs: Critical Alarm and Major/Minor Alarm

Maximum Current: 200 mA

Maximum Voltage: 56 VDC

Control Input: CPU reset, Alarm Cut Off (ACO) switch on the front control panel, or
aco CLI command.

DS3 Transmit Clock Source

® Line - recovered from DS3 network receive signal
® Internal - on-board Stratum 4E clock source, 44.736 Mbps +20 ppm

® External - external BNC input at 44.736 Mbps
- Input Impedance: 75 Ohms
- Amplitude: Minimum 250 mV rms sinusoid; Maximum 1.250 V rms sinusoid
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Power

Two three-terminal (—48, Return, Ground) removable wiring connectors provided for A and
B power feeds

Input Voltage: —42 to —58 VDC

Input current, worst case (—42 VDC):
Fully-redundant with FFO: 0.9 Amp (A and B inputs combined)
Single Controller with redundant DS1s and FFO: 0.6 Amp

Inrush current: 15 Amps for 100 microseconds

Power dissipation:

Fully redundant with FFO: 36 Watts (123 BTU/hour)

Fully redundant, non-FFO: 32 Watts (109 BTU/hour)

Single Controller with redundant DS1s, non-FFO: 22 Watts (75 BTU/hour)

Redundant power sharing at the +5V logic level
Internal solid-state (fuseless) over-voltage and over-current protection
External inline power fuse recommended: One 3 Amp slow-blow for each power feed

Optional Power Converter/Battery Charger (Carrier Access P/N 730-0116):
115 VAC to 48 VDC

Optional Battery Unit (Carrier Access P/N 730-0114):
Provides 6 to 8 hours backup power
Two backup systems provide 8 to 12 hours backup power

Environmental

Altitude: 0 to 15,000 ft. (0 to 4,572 m)
Humidity: 0 to 98% (noncondensing)

External Operational Temperature Range (ambient air):

Meets NEBS operating temperature criteria of 23°F to 104°F (=5°C to 40°C) for an indefinite
period, and up to 131°F (55° C) for 96 hours (4 days) continuous for a maximum of 15 days
per year

Thermal Protection: Automatic power supply shut-down at 176° F (80° C) ambient

Physical Dimensions

Height: 1.75 inches (4.45 cm) - mounting brackets fit 1.75-inch and 2-inch hole spacing
Depth: 10 inches (25.4 cm) - 10.9 inches (27.6 cm) with fan faceplate installed
Width: 17 inches (43.2 cm) - mounting brackets fit 19-inch and 23-inch racks
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® Weight: 10 pounds (4.5 kg) fully equipped
Shipping Weight: 14 pounds (6.4 kg)

® Service Access Aisle: 24 inches (61 cm) front and rear

® C(Cable Clearance: 3 inches (7.6 cm) behind rear connector panel

Standards Compliance

Safety

CAN/CSA-C22.2 No. O-M1991

FCC Regulations, Part 15, Class A (Digital Devices) and Part 68 (Connection of Terminal Equipment
to the Telephone Network)

Industry Canada CS-03 listed
National Electrical Code 1995 Safety Requirements

CSA and UL (Bi-National) Standard for Information Technology Equipment, Including Business
Equipment, CAN/CSA 22.2, No. 60950-00 / UL 60950, third edition, dated December 1, 2000

Industry

ANSI T1.403-1996 (T1/E1.2194-003 RI). “Network to Customer Installation - DS1 Metallic
Interface.” Draft revision to ANSI T1.403-1 989. American National Standards Institute, Sept.1994.

ANSI T1.102-1993, “Digital Hierarchy-Electrical Interfaces”
ANSI T1.404a-1996, “Mask Modification”
ANSI T1.107a-1995, “Digital Hierarchy - Formats Specification”

AT&T Technical Reference 62411. “ACCUNET T1.5 Service: Description and Interface
Specifications.” AT&T, December 1990.

AT&T Technical Reference 54017. “Automatic Protection Capability, a service function of
ACCUNET TL.5 Service.”

CCITT Recommendation V.11. “Electrical Characteristics for Balanced Double-Current Interchange
Circuits for General Use with Integrated Circuit Equipment in the Field of Data Communications.”

Telcordia Technical Reference TR-NWT-000499 Issue 4, Revision 1, April 1992, “Transport
Systems Generic Requirements (TSGR): Common Requirements.”

Telcordia GR-253-CORE and GR-499-CORE SONET specification

NEBS Certification: Meets Network Equipment Building Standards (NEBS) Level 3 (earthquake
Zone 4), Type 2 and 4 requirements for central office products including electrical safety, emissions,
and immunity requirements for intra-building use. Refer to Telcordia GR-63-CORE and GR-1089-
CORE for more details.
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Telcordia GR-63-CORE Network Equipment Building System (NEBS) Requirements: Physical
Protection

Telcordia GR-1089-CORE Electromagnetic Compatibility and Electrical Safety - Generic Criteria for
Network Telecommunications Equipment

Installation

Standard EIA & WECO 19-inch or 23-inch rack-mount using universal heavy-duty rack-
mounting brackets (part number 710-0153) included with each Wide Bank

Optional EIA & WECO 19-inch crossbars for mounting up to six units vertically in an 11 rack-
unit space (P/N 710-0003)

Optional EIA & WECO 23-inch crossbars for mounting up to eight units vertically in an 11 rack-
unit space (P/N 710-0004)

Fan Faceplate Option, which provides additional cooling and allows up to 40 Wide Banks to be
mounted in a rack
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Physical Installation
Installation Preparation and Requirements

Installation Preparation and Requirements

This product is shipped as a complete package, including the Wide Bank 28 DS3 case,
equipped (per order) with the number of low-speed cards ordered (from none to as many as
eight) and the number of DS3 Controller cards ordered (from none to as many as two). When
the shipment arrives, check the contents of the shipping carton against the Packing Materials

List in Table 4-1.

® Inspect the unit for signs of damage, report any damage to the shipping company

® Retain all packaging materials if you need to ship or relocate the unit in the future

Table 4-1 Wide Bank 28 DS3 Packing List

Description Part Number
Items Included With Wide Bank 28 DS3 Purchase

Wide Bank 28 DS3 Multiplexer equipped according to customer order

with low-speed cards and DS3 Controller cards.

Wide Bank 28 DS3 Controller card (1-2) 740-0029 (740-0187)
Wide Bank Quad DS1 (QDSX) card (1-8) 740-0172
Wide Bank MSO Quad DS1 card (electronics and relay card) 740-0023
Wide Bank MSO Quad DS1 electronics card 740-0025
Wide Bank Three-Channel E1 card (1-8) 740-0052
Wide Bank MSO El1 card (electronics and relay card) 740-0057
Wide Bank MSO El1 electronics card 740-0053
Universal 19-inch or 23-inch Heavy Duty Rack Mounting Brackets (4 710-0153
pieces) with mounting screws

Wide Bank 28 DS3 User Manual 770-0074
Wide Bank 28 DS3 Accessory kit (power connectors, alarm connectors) | 790-0002
Wide Bank 28 DS3 Ghost Unit (no cards) 930-0097
Optional Items

Fan Faceplate Option 790-0003
DSX-1 Cable, 10 ft (3.048 m), for DS1/E1 transmit & receive 005-0025
connections.

DSX-1 Cable, 25 ft (7.7 m), for DS1/E1 transmit & receive connections | 005-0030
Battery Unit 730-0114
115 VAC/60Hz to —48VDC Power Converter/Battery Charger 730-0116
(DO NOT use the Carrier Access Corporation AB115 Power Converter

Cube to power the Wide Bank)

19-inch Vertical Mounting Cross Bar (2) 710-0003
23-inch Vertical Mounting Cross Bar (2) 710-0004
Power Cube Tray for mounting up to 3 power converter/chargers 710-0005

4-2
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Mounting the Wide Bank 28 DS3

B Attaching Mounting Brackets to the Units ... 4-4
B Rack Mounting - Non-FFO Equipped Units ... 4-6
B Rack Mounting - FFO-Equipped Units ... 4-9

DANGER! WHEN INSTALLING THE WIDE BANK, BE SURE TO OBSERVE STANDARD
SAFETY PROCEDURES FOR WORKING WITH ELECTRICAL EQUIPMENT.

Rack mounting is the only recommended method for mounting the Wide Bank. The different
recommended configurations for rack mounting are:

Standard, non-FFO units:

® Horizontal mounting in a 19-inch or 23-inch rack. This method is limited by specific guidelines
described in the mounting procedures that follow.

® Vertical mounting in a 19-inch or 23-inch rack. This method allows up to 24 units to be mounted
in a single rack, depending on environmental factors.

FFO-equipped units:

® Horizontal mounting is the only recommended configuration for FFO-equipped units. FFO-
equipped units do not require a 1 RU space between units, which results in the highest density
installation method.

Before mounting the Wide Bank chassis, ensure that the installation site meets the following criteria:

® Adequate clearance for maintenance access, cable routing, and air flow to cool the unit. Allow
approximately 30 inches in front of the removable control panel for maintenance and accessing
the slide-in cards. Allow approximately 24 inches in the rear for cable access and bending radius.

® Because the cables on the Power Converter/Battery Charger total 12 feet in length, there should
be a properly grounded, 120 VAC power outlet within 11 feet of the Wide Bank power connectors,
unless power is supplied by other power conversion equipment that has longer cables.

® A stable environment, clean and free from extremes of temperature, shock, vibration, and EMI,
with a relative humidity between 0 and 98%.

® An appropriate ambient air temperature for the mounting method used. The Wide Bank 28 DS3
operates throughout the NEBS operating temperature range unless otherwise specified in the
installation descriptions below.

NOTE: If the operating temperature rises above 176° F (80° C), an Over-Temperature
alarm is generated. When the temperature is reduced below 176° F (80° C), the Over-
Temperature alarm will clear.

® An altitude below 15,000 ft. (4,572 m).
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Attaching Mounting Brackets to the Units

The included Universal Heavy-Duty Brackets (Carrier Access part number 710-0153) can be used
to mount the Wide Bank in either 19-inch or 23-inch racks, with either 1 3/4-inch or 2-inch vertical
hole spacing. These brackets are made up of four individual pieces. The following procedures show
how to assemble the brackets and attach them to a Wide Bank.

1. There are two bracket parts with right-angle bends (see Figure 4-1). Mount one of these on each
side of the Wide Bank to obtain the desired offset, as shown in Figure 4-2, using the #6 x 3/8-
inch mounting screws provided. Use the Wide Bank mounting holes nearest the front of the unit
to produce a typical flush mounting. Use the Wide Bank mounting holes nearest the rear of the
unit for a 5-inch or center offset to the front.

2. Ifyou are mounting the Wide Bank in a 23-inch rack, fasten the other two bracket pieces to the
previously-mounted brackets, as shown in Figure 4-1, using the four 10-32 x 3/4" machine
screws provided.

3. Mount the chassis and bracket assembly on the rack, using 10-32 x 3/4" rack-mounting screws
in a manner appropriate for the selected mounting arrangement. See Rack Mounting - Non-FFO
Equipped Units on page 4-6 or Rack Mounting - FFO-Equipped Units on page 4-9, as required.

Fasten brackets to
Wide Bank with four
6-32 x 3/4" machine
screws (two per side)

Fasten brackets together

with four 12-24 x 1/2"
machine screws

2" hole spacing
1 3/4" hole spacing
Fasten brackets to rack —»%’"

with four screws that %,
fit the rack

Figure 4-1 Universal Rack-Mounting (19-inch or 23-inch) Brackets (PN 710-0153)
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Universal
19" or 23" EIA or
23" WECO rack
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Figure 4-2 Attaching Brackets to 19-inch or 23-inch Racks
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Rack Mounting - Non-FFO Equipped Units

B Horizontal Mounting in a Standard EIA or WECO Rack ... 4-6
B Vertical Mounting in a Standard EIA or WECO Rack ... 4-7

NOTE: When mounting Non-FFO Wide Banks horizontally in the same rack,
follow the mounting instructions below to meet the NEBS Operating Temperature
Criteria and to allow sufficient cooling to prevent thermal shutdown under
maximum load conditions.

Horizontal Mounting in a Standard EIA or WECO Rack

Mount Wide Banks, as shown in Figure 4-3, in groups of up to four units, with the units in each
group separated by one rack unit (1 3/4 inches). Separate the four-unit groups with four rack
units (7 inches of open space. The Wide Banks can be horizontally mounted in either a standard
EIA 19-inch rack or a standard EIA/WECO 23-inch rack using the mounting brackets shipped
with the unit.

FUSE PANEL
FUSE PANEL

Up to 4
Wide
Banks

4 RU

At least 1
rack unit
(1.75 inches)
between
units

Atleast4 — | v
rack units
(7 inches)
of empty
space

4 RU

Figure 4-3 Horizontal Mounting in a Standard Rack
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Vertical Mounting in a Standard EIA or WECO Rack

This mounting configuration requires an ambient air temperature below 77°F (25° C),
without supplemental cooling. In spaces where ambient temperature can rise above
77°F, install a fan tray (600 CFM or more) below the rows of Wide Banks. The fan tray

must direct the air up through the units.

The Wide Banks can be vertically mounted in either a standard EIA/WECO 19-inch
rack or a standard EIA/WECO 23-inch rack using the mounting brackets shipped with
the unit, and optional Carrier Access Vertical Mount Crossbars (PN 710-0003 for 19-
inch racks and PN 710-0004 for 23-inch racks). See Figure 4-4 for an illustration of

mounting in both sizes of racks.

B FUSE PANEL 8 B FUSE PANEL B
B FUSE PANEL g E FUSE PANEL g
388 8% 88 88 88 2839 [8co mo o ©a xo oo wa ool
) og gl o Lo Lo oo [
o 09 o fexe] 09 [0 |
o J(°Xe ) gl o J(°Xe ) J(eXe J (eXe} [<]
o oxel o [0 [c9 [09 O]
|g oo oo ng oo oo oo gl |° = i gl
H FAN TRAY 3 3 FAN TRAY 3|

Figure 4-4 Vertical Mounting in 19-inch and 23-inch Racks
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If other crossbar structures are used to mount the Wide Banks, align the units vertically, as
shown in Figure 4-3, to provide a conduit for convective air flow.

Using a 19-inch rack and crossbars 710-0003, six units can be mounted in each of three
horizontal rows, for a total of 18 Wide Banks. Do not mount any other Wide Banks
(horizontally) above or below the vertically-mounted units. Fan trays may be mounted below,
and fuse panels above but no heat-dissipating equipment or passive structures that impede
natural air flow.

Using a 23-inch rack and crossbars 710-0004, eight units can be mounted in each of three
horizontal rows, for a total of 24 Wide Banks. Do not mount any other Wide Banks
(horizontally) above or below the vertically-mounted units. Fan trays can be mounted below,
and fuse panels above but no heat-dissipating equipment or passive structures that impede
natural air flow.
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Rack Mounting - FFO-Equipped Units

B Fan Faceplate Option ... 4-9
B Rack Mounting (High-Density) ... 4-10

High-density mounting of the Wide Bank requires additional cooling
capability provided by the Fan Faceplate Option (FFO). Any Wide Banks
mounted with less than one rack unit of space between them must have
the FFO option installed.

With FFO the Wide Bank meets NEBS thermal performance criteria for
installation of up to 40 units per rack with no space between units (see
Figure 4-5 and Figure 4-7).

Fan Faceplate Option

The Fan Faceplate Option provides additional cooling capacity to
allow the Wide Banks to be mounted with no space between them.
When fan faceplates are installed, the fan power connectors on the
faceplates mate with power connectors on the Controller cards (see
Figure 4-6). When installing a faceplate, use care to ensure correct
alignment of the power connectors before tightening the fastening
screws at each end of the faceplate. Also, the fastening screws must
be tightened with an adequate tool for compliance with UL 1950. Do
not overtighten.

The fans start operating 30 seconds after the FFO is installed.
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Figure 4-5 Standard Rack Fully Loaded with FFO-Equipped Units

NOTE: Pre-FFO Wide Banks can be converted to FFO units. The conversion requires
new Controller cards that can accommodate a Fan Faceplate and loaded with software

release 2.0 or higher.
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Mounting the Wide Bank 28 DS3

NOTE: When removing a fan faceplate in a high-density rack with power on, re-install
the fan faceplate within 30 seconds to prevent the Wide Bank from overheating.

Controller Card B

Figure 4-6 Fan Faceplate Option

Rack Mounting (High-Density)

Figure 4-7 illustrates the maximum possible density for rack-mounting the Wide Banks in
either a standard EIA or WECO 19-inch or a standard EIA or WECO 23-inch rack using the
mounting brackets shipped with the unit. This density requires that each Wide Bank have the
Fan Faceplate Option installed. Up to 40 FFO-equipped units can be mounted in a single rack.

Vertical mounting is not an approved option for FFO-equipped units.
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Figure 4-7 High-Density Mounting with the FFO Option
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Mounting the Power Converter/Battery Charger

The Wide Bank can be supplied with power for US operation with the optional 115 VAC to —48 VDC
Power Converter/Battery Charger. This converter includes both a six-foot grounded AC power cord and
a six-foot three-position DC power cable. The Power Converter/Battery Charger has four mounting
holes for attaching the unit to a wall or other flat surface. To mount the Power Converter/Battery
Charger on a nearby wall, locate the converter within 5.5 feet of the Wide Bank rear connector panel
and use screws or anchors appropriate for the mounting surface.

When using a single power converter, the power connectors shipped with the Wide Bank must be “daisy
chained” to supply power to both the A and B power input connectors.

Mounting the Battery Unit

B Wall-Mounting the Battery Unit ... 4-11
B Rack Mounting the Power Converter & Battery Unit ... 4-14

The Wide Bank power supply redundancy can be supplemented by using a Carrier Access Corporation
—48V Battery unit. The battery unit is kept charged by the Power Converter/Battery Charger. When AC
power fails, the battery unit supplies continuous —48 VDC power for six to eight hours, depending on
operational status, the condition of the batteries, and the ambient temperature. A single 6-foot DC power
cable connects the battery unit to the Power Converter/Battery Charger.

Wall-Mounting the Battery Unit

To mount the battery unit on a nearby wall, locate the battery unit within 5.5 feet of the Power
Converter/Battery Charger and use screws or anchors appropriate to the mounting surface. To
mount the battery unit on a 3/4-inch piece of plywood, use four #8 x 3/4-inch pan-head wood
screws. See Figure 4-8.

1. Using the template included with the battery unit, clearly mark the locations of the four screws
on the plywood. If this template is misplaced, a scaled-down copy of the template, with
dimensions, is included in Figure 4-8.

DANGER! Do NOT DRILL THE PILOT HOLES SO LARGE THAT THE SCREW THREADS
WILL NOT HOLD. IF THE BATTERY UNIT SHOULD FALL, IT CAN CAUSE SERIOUS INJURY
OR DAMAGE. THE CORRECT SIZE DRILL BIT FOR #8 WOOD SCREWS IS 7/64 INCH (1/8
INCH MAXIMUM).

2. Pre-drill pilot holes for all four screws using a drill bit of appropriate size for the screws you
are using. This is necessary because the holes are so close to the battery case that it is difficult
to drive the screws into the plywood.
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Mounting the Battery Unit

3. Drive the lower two #8 x 3/4-inch pan-head wood screws into the lower pilot holes until the
heads are within 1/8 inch of the plywood (see enlargement in Figure 4-8). DO NOT drive the
screws until the heads seat on the plywood.

4. Carefully lift the battery unit and hang it on the two screws installed in step 3, using the two
keyhole screw slots in the lower corners of the battery unit back plate.

DANGER! Do NOT RELEASE THE BATTERY UNIT UNTIL STEP 5 (BELOW) IS
COMPLETED. IF THE BATTERY UNIT SHOULD FALL, IT CAN CAUSE SERIOUS INJURY OR
DAMAGE.

5. Fasten the top of the battery unit to the plywood with two #8 x 3/4” pan-head wood screws in
the upper pilot holes.

Also see Rack Mounting the Power Converter & Battery Unit on page 4-14 for a description of how
to rack-mount the Battery Unit.
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Screw Hole Locations
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Figure 4-8 Mounting the Battery Unit
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Rack Mounting the Power Converter & Battery Unit

The Power Converter and Battery unit can be mounted in EIA or WECO racks using heavy-duty
mounting brackets and the power supply shelf, as shown in Figure 4-9.

EIA or WECO Rack

Battery Unit He"avy-Duty Mounting Brackets

0 B PN 730 0114 19" PN 710 0041
0 23" PN 710 0130

]
E Battery Unit

: PN 730 0114
0
0 0
0 0
0 0
0 0
0 0
0 H — Six #6 x 3/8" machine
0 0 Lo screws (included with
0 : PUANR Battery Unit)
8 10-32 x 3/4"#~ S
0 Power Converter/Battery

P Charger PN 730 0116

(up to three on one shelf)

<

Shelf
PN 710-0005

Figure 4-9 Rack-Mounting Battery Units & Power Converters
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Electrical Installation and Cabling
Cabling and Compliance Requirements

Cabling and Compliance Requirements

The Wide Bank 28 DS3 shipping package contains no cables. Refer to following compliance and cable
installation procedures for specific cable requirements.

Maintaining NEBS 1089 and FCC Part 15 Compliance

® Shielding — All cables connected to the following connectors on the Wide Bank 28 DS3 must be
shielded: the Ethernet connector, both low-speed connectors (LOW SPEED IN and LOW SPEED
OUT), and both RS-232 connectors (RS$-232 and TL1).

® RFI Suppressors — Both low-speed cables and the RS-232 management cable must have ferrite
RFI suppressors installed, as described below.

® Wiring Exposure — All cables connected to this product must be intrabuilding or non-exposed
wiring per GR-1089-CORE.
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Static-Sensitive Equipment Handling Procedures

CAUTION! THE WIDE BANK CONTAINS CIRCUIT CARDS AND COMPONENTS THAT
ARE SUBJECT TO DAMAGE BY ELECTROSTATIC DISCHARGE (ESD). ALWAYS USE THE
FOLLOWING PROCEDURE WHENEVER HANDLING PLUG-IN CIRCUIT CARDS.

NOTE: A grounding wrist strap consists of an electrically conductive elastic wrist band
with a grounding wire for connection to the equipment chassis or a common ground point.

Static electricity is always present and is easily picked up from shoes and clothing. Using anti-static
procedures will minimize the chances of damaging sensitive semiconductor components.

1. Wear a grounding wrist strap whenever handling, touching, inspecting, installing, or removing
plug-in circuit cards.
2. Test the grounding wrist strap before using.
®Use an ohmmeter to check the resistance of a grounding wrist strap.

= Connect one meter lead to wrist strap.

= Connect other meter lead to metal clip or banana plug at end of grounding wire.

® A resistance of one megohm to ten megohms (megohm = one million ohms) is typical and
will provide adequate protection to equipment and user.

®DO NOT use the wrist strap if the resistance is more than 35 megohms because it will not
protect the equipment from ESD damage.

®DO NOT use the wrist strap if the resistance is less than 0.75 megohms (750,000 ohms)
because it will not protect you from high voltage shock hazards.

3. Before touching a circuit card, momentarily touch the grounded equipment rack or chassis to
discharge any static buildup.

4. Before inserting or removing a circuit card from a storage bag, momentarily ground or hold the
anti-static plastic storage bag to discharge any static buildup.

5. Do not touch any components or printed wiring on the circuit card. Hold the card by its edges
or plastic handles.

6. Always store circuit cards in an anti-static storage bag. Whenever possible, use the same storage
bag the card or replacement card came in.

7. Ifacircuit card is to be returned to the factory, always ship the circuit card inside an anti-static
storage bag.
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Connector Panel Interface and Power Connectors

o MJMN GND
° (Mgjor/Minor) RTN
O -48V
ig Critical RS-232
DS1 Drain LOW SPEED External Management
Narm Wires DS1IN Clock Port Port

(o] Ii"::ﬂwm .‘-
Llnk K LOW SPEED ‘ TL1
=D External  DS10UT Alarming
Grounding HIGH

Secondary Prlmary

LUQ (Protection SPE (Worklng)
Ethernet ‘

OUT

Figure 5-1 Wide Bank 28 DS3 Interface and Power Connectors
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Cable and Wiring Layout

Cable and Wiring Layout

The figure below shows a typical cable and wiring layout for the Wide Bank 28 DS3. Tie-down loops
are provided on the left and right side of the connector panel for tieing down cables and wires. Because
the low-speed connectors are located in the center of the panel, it is easiest to dress the low-speed cables,
Ethernet, ground, and alarm wiring toward the left side of the chassis (as viewed from rear), with the
remaining cables and power wires dressed toward the right side, as shown.

NOTE: Ferrite Cube RFI Suppressors are Carrier Access part number 010-0051.

NOTE: DSX-1 cables require two ferrite RFI/EMI
suppressors per cable for DS1 circuits, as shown.

Low-Speed DSX-1 Cables E1 circuits require three suppressors per cable.

(shielded) %

Ferrite
Cubes

Low-Speed

Drain Wires
Ethernet Cable Y
(shielded) ’M
Alarm Wiring Connector

Retaining
Screws

\< :
//

Earth or Building
Ground

")
o

AP T,
8

TL1 Cable
's\« CLI Management
& cable (shielded)

N .
\ ‘5\
Power Cables

DS3 & Clock
Coax Cables

Figure 5-2 Cable and Wiring Layout Example
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Ground Connection

Ground Connection

When the Wide Bank is connected to a power source other than the Carrier Access Power Converter/
Battery Charger, a separate ground wire must be connected to a Common Bonding Network (CBN). A

recommended method to make this connection is shown below.

CAUTION! CHAsSIS MUST BE PROPERLY GROUNDED FOR COMPLIANCE WITH
NEBS 1089 EMI/EMC AND FCC REQUIREMENT PART 15, FOR POWER GROUNDING
AND TO PREVENT RADIO FREQUENCY INTERFERENCE WITH OTHER EQUIPMENT.

. Measure and cut enough wire to connect from building ground to grounding lug on the
connector panel of the Wide Bank. Use #14 to #6 AWG insulated copper wire, as required by
grounding practice.

. Route wire from building ground to Wide Bank connector panel. Bend wire to position it near
chassis ground studs, as shown in the figure.

. Obtain a ground lug with crimp or compression clamp for attaching ground wire. Do not use
solder, quick-connect or friction-fit connectors.

. Strip enough insulation off wire end to fit inside the ground lug, flush with front of wire
compression clamp.

. Apply an anti-oxidant compound to the lug’s crimp or pressure connector and to the chassis
bonding surface.

. Insert ground wire into ground lug and clamp wire securely using crimp tool or compression
tool.

. Remove lug nuts and lock washers (included) from chassis ground studs.
. Position ground lug over chassis ground studs and install a star or lock washer.

. Attach lug nuts and tighten to 0.8 foot-pound (1.086 Nm).

Drain Wire
Ground Stud

DS1 Cable
Drain Wires

Earth
Ground
Wire

Copper Ground Lug Chassis
with Compression Ground Studs
Clamp (0.6" Spacing)

Figure 5-3 Ground Connections
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Low-Speed DS1/E1 Cables

The Wide Bank 28 DS3 uses DSX-1 cables for crossconnecting DS1 or E1 signals to other equipment.
If the DSX-1 cables will interface with wire-wrap connections, see Low-Speed DS1/E1 (DSX-1)
Connector Pinouts on page A-4 for circuit, pin, and wire group information.

Two DSX-1 cables are required, one for transmit and one for receive. See table for cable part numbers
and specifications.

Table 5-1 Wide Bank 28 DS3 Low-Speed Cables

Part Cable Application Connectors
No. Length
005-0025 10 ft. Low-Speed cable for connecting the Wide Two 64-pin male
(3.048 m) Bank 28 DS3 to a DS1 or E1 patch panel for Amphenol®
standard low-speed applications “CHAMP”
connectors
005-0030 25 ft. Low-Speed cable for connecting the Wide Two 64-pin male
(7.7 m) Bank 28 DS3 to a DS1 or E1 patch panel for Amphenol®
standard low-speed applications. “CHAMP”
connectors

CAUTION! CABLE CONNECTORS MUST BE SECURELY LATCHED IN PLACE TO
PREVENT SERVICE INTERRUPTIONS. IF THE CABLE CONNECTOR INTERFERES WITH THE
LATCH SPRING OR CAN NOT BE SECURELY LATCHED, A DIFFERENT CABLE SHOULD BE
USED.

. Carefully connect the 64-pin connectors of DSX-1 cables to LOW SPEED IN and LOW SPEED

DS1 OUT on the Wide Bank connector panel (see Figure 5-4). Ensure that the spring-loaded
connector latches snap over the connectors (see Figure 5-5).

Insert and tighten the connector screws on the ends of both connectors (see Figure 5-5).
Secure both low-speed cables with cable ties as shown in Figure 5-5.

Connect both grounding wires from the low-speed cables to the Low Speed Drain Wires
connection, as shown in Figure 5-3 and in Figure 5-4.

. Ifthere are grounding leads on the far end of the low-speed cables, cut them off to prevent them

from being connected to other equipment, which may cause an unwanted ground loop.

. Attach ferrite RF Suppressors on the low-speed cables (two per cable for DS1, three per cable

for E1) as shown in Figure 5-2.
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DS1 Drain LOW SPEED

Wires DS1IN
E m m" I’ e
Ay ) SPere G
B A

Q==

1

SPEED o
00

i 5

-

External LOW SPEED
Grounding DS1 OUT

Connect the cable ends with the
drain leads to the LOW SPEED

IN (receive) and OUT (transmit)
connectors on the Wide Bank 28.
Note that the two cables are identical,
so transmit and receive integrity must
be observed.

e
e

Figure 5-4 Connecting the Low-speed Cables

Figure 5-5 Fastening & Tying Down Low-speed Cables
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High-Speed DS3 Cables

DS3 connections require 75 ohm coaxial cable with tinned copper shield. Use 735A or 1735A or
equivalent cable for lengths up to 250 feet, and 728A or 734A cable for lengths up to 450 feet.

1. Connect the Primary DS3 Input to Primary IN.
. Connect the Primary DS3 Output to Primary OUT.

2
3. Connect the Secondary DS3 Input to Secondary IN.
4

. Connect the Secondary DS3 Output to Secondary OUT.

External Clock Input
Primary HIGH SPEED IN
Secondary HIGH SPEED IN \\
o o \ )

f B o su
s c,..‘.. Dacuanaig ; . .
Secondary HIGH SPEED OUT f

Primary HIGH SPEED OUT

I

£

—

Figure 5-6 Connecting the DS3 and Clock Cables

External Clock Cable

The Wide Bank 28 DS3 is designed to accept a high-speed 44.736 Mbps external clock source for
certain applications. The external clock cable must be a shielded coax terminated with a BNC
connector. (See DS3 cable requirements above.) Connect it to Ext. Clock on the Wide Bank. For
technical specifications, see DS3 Transmit Clock Source on page 3-5.
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Management Cables

B CLI RS-232 Management Cable ... 5-10
m TL1 RS-232 Port Cable ... 5-11

B Ethernet Management Port ... 5-11

[ ]

External Alarm Wiring ... 5-12

CLI RS-232 Management Cable

The RS-232 management port can be connected to an RS-232 terminal or a PC running terminal
emulation software such as Hyperterm. Set the port for 9600 baud, 8 data bits, 1 stop bit, no parity,
and no flow control.

9-Pin RS-232 Pinout

2 RD Receive Data
3 TD Transmit Data
5 GND Signal Ground

RS-232 (COM) Port RS-232 Port

i
0
u

F s ™ "
‘° O s ; © [ -
[ G } D ssntnls = 7 ' LS, ...,
s ) £ v
| SPEED Aot e

s o O = =L © @JU,
Ethernet Port TL1 Port

Figure 5-7 Connecting the Management Cables

The RS-232 CLI management cable must be a shielded RS-232 cable
with a male DB9 connector. Connect management cable to RS-232 port e
on the Wide Bank. For compliance with FCC standards, install a ferrite L J

RF suppressor as shown at right. Note that the cable is looped 360°
through the suppressor, then the suppressor is closed and latched.

Figure 5-8 Installing the RS-232 Port Cable and Ferrite RF Suppressor
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TL1 RS-232 Port Cable

Connect a shielded DB25 cable between the Wide Bank’s TL1 RS-232 asynchronous port and
either a terminal multiplexer or an external X.25 pad to provide asynchronous RS-232 to X.25
conversion if preferred.See 7L RS-232 Management Port Pinout on page A-§.

Ethernet Management Port

Connect an Ethernet cable between the Wide Bank’s Ethernet port and an IP network for remote
management using SNMP, Telnet, TL1 alarms, and Carrier Access’ NetworkValet EMS software.
The Wide Bank’s Ethernet port accepts a standard RJ-45 connector. See Ethernet RJ-45 (10Base-
T) Pinout on page A-9. The Ethernet cable must be shielded for compliance with NEBS and FCC
requirements.

NOTE: For remote management over an IP network, you must know the IP address of
the Wide Bank (see Configuring IP and PPP Addresses on page 6-15). For TL1 the default
TCP port number is 9999 but this can be changed (see TL1 Setup and Configuration on
page 9-9).

PC with
Management
Software

Ethernet Port |™ el e

O —— Ethernet —— )

CLI RS-232 Port

Ethernet Port TL1 RS-232 Port

Figure 5-9 Connecting to Ethernet Port for Remote Management
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External Alarm Wiring

The external alarm contacts can be wired to a remote alarm panel to indicate alarm conditions on
the Wide Bank 28 DS3. The figure shows an example of how to wire the contacts. The external
alarm contacts can be programmed for either normally open or normally closed operation, using the
CLI command alarmout {no|nc}. In either case, when the Wide Bank is not powered, the alarm
contacts will be open. There is no voltage present on these contacts until they are connected to an
external voltage source. See figure for maximum contact ratings.

Alarm Connector

Major/Minor Cable
Normally Open Contacts : o o
: MJ/MN
Closed when Activated Ne o Alarm
0 ] — Panel
Contacts rated: AN o Critical
200mA @ 56V DC b
Critical
Alarm
Major/Minor
Alarm
Normally Closed Contacts ! o
Open when Activated ‘ ,f o MJ/MN
(Open when Power Is Off) Alarm
o — Panel
L Critical
Contacts rated: P ©
200 mA @ 56 V DC
Critical
Alarm

Figure 5-10 External Alarm Wiring
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Power Wiring

B DC Power Connector Input Requirements ... 5-13
B Wiring the Power Plugs ... 5-14
B Connecting to Power Source ... 5-15

B Applying Power ... 5-16

DC Power Connector Input Requirements

CAUTION! BOTH POWER INPUTS MUST BE CONNECTED WHEN THE WIDE BANK IS
EQUIPPED WITH TWO CONTROLLER CARDS. IF ONLY ONE CONTROLLER IS POWERED,
SERVICE WILL BE INTERRUPTED WHEN THE POWERED CONTROLLER IS REMOVED OR ITS
INTERNAL POWER CONVERTER FAILS.

WARNING! THE POWER CONNECTOR INPUT IS FOR —48 VDC POWER ONLY. THE
POWER AND GROUND WIRES IN THE SUPPLY CABLE MUST BE EITHER 16 AWG OR 18
AWG WIRE. THE POWER SUPPLIED TO THE WIDE BANK MUST BE EXTERNALLY
PROTECTED BY A THREE-AMP CIRCUIT BREAKER OR SLOW-BLOW FUSE IN THE —48 VDC
BRANCH CIRCUIT.

WARNING! WARRANTY DOES NOT COVER FAILURES RESULTING FROM LONG-TERM
OPERATION WITH POWER APPLIED TO ONLY ONE OF THE REDUNDANT CONTROLLER
CARDS.

NOTE: CcCarrier Access strongly recommends that power always be applied to both
power input connectors even if the unit is equipped with only one Controller card. Powering
both connectors allows Controller cards to be inserted into either card slot, enables quick
installation of a redundant Controller, and also speeds card replacement and software
upgrades without losing the current configuration settings.

The Wide Bank has two three-pin DC power connector inputs located on the rear connector panel
(see Figure 5-1). Connector A supplies —48 VDC to Controller card A, and connector B supplies
—48 VDC to Controller card B.

If two Controller cards are installed for redundant operation, both power connectors, A and B, must
be connected to a —48 VDC power source to prevent service interruptions in the event of a power

failure or Controller failure. If redundant power sources are not available, both power connectors

can be wired to the same source.
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The Wide Bank is designed to provide redundant power input protection and redundant power
converter protection. For example, if Controller card A loses —48 VDC input power or if its power
converter fails, Controller card B will continue to provide power to all circuits in the Wide Bank.
Prolonged operation with only one power input will reduce reliability.

To conform with UL 1950 third edition, and CSA-C22.2 No. 950-95 Standard for Safety for
Information Technology Equipment, the Wide Bank is equipped with solid-state, automatic-
resetting, current-limiting devices to protect the —48V input and DC return from AC power surges,
lightning, or inductive motor spikes. There are no fuses in the Wide Bank.

Wiring the Power Plugs

Two power plugs are shipped with each Wide Bank for wiring to a —42 to —58 VDC power supply
as described in the following procedure.

DANGER! ENSURE THAT NO POWER IS PRESENT ON THE THREE WIRES FROM THE
POWER SOURCE.

1. Use only 16 AWG or 18 AWG copper wire.

2. Strip the three wires from the power source so that 5/16-inch of bare wire is exposed.

WARNING! BE SURE TO WIRE THE CONNECTOR CORRECTLY, AS DESCRIBED IN
THIS PROCEDURE. WIRING —48 V TO THE WRONG TERMINAL CAN SEVERELY DAMAGE
THE EQUIPMENT OR POWER SUPPLY.

3. Loosen the set screws and insert the wires in the appropriate square holes as shown below, one
at a time, tightening the set screws as you go. When inserting wires, ensure that no bare wire is
exposed.

Chassis Battery -48 VDC
Ground Return Battery

N

@aEEE Wire Side [O|@@®)[0] PinSide
Q@ o

T&Set screw may
Insert wire be located on
in square hole front or bottom

Figure 5-11 Wiring the Power Plugs

5-14 July 2004 Wide Bank 28 DS3 - Release 2.4



Electrical Installation and Cabling
Power Wiring

Connecting to Power Source

CAUTION! WHEN A CARRIER AcCESS POWER CONVERTER/BATTERY CHARGER
IS USED, THE WIDE BANK IS GROUNDED THROUGH THE POWER PLUG (PIN 1).
THEREFORE, THE POWER CONVERTER MUST BE PLUGGED INTO A PROPERLY
GROUNDED THREE-PRONGED OUTLET WITH A SOLID EARTH GROUND TO PREVENT
CIRCUIT PROBLEMS. THE POWER CONVERTER ALSO HAS AN EXTERNAL GROUNDING
LUG THAT SHOULD BE CONNECTED TO EARTH GROUND.

IF THE WIDE BANK IS CONNECTED TO A POWER SOURCE OTHER THAN THE
CARRIER ACCESS POWER CONVERTER/BATTERY CHARGER, A SEPARATE GROUND
WIRE MUST BE CONNECTED TO A COMMON BONDING NETWORK (CBN). SEE GROUND
CONNECTION ON page 5-6.

NOTE: We recommend that each power input cable be protected by an in-line 3-amp
slow-blow use in the —48 Volt line.

Pinout assignments for the power connectors are shown below.

Chassis Ground
IS ()

[O]
1
3/57 Battery Return (+)
(C2)
ol o

@) Negative (-) Battery
P6  P5 (C3)
B A

Figure 5-12 Power Connector Pinout

1. Ensure that the power source switch is off (Carrier Access Power Converter/Battery Charger or
other power source).

2. Connect the power connectors to the Power A and Power B receptacles on the Wide Bank.
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Applying Power
1. Turn on the power switch on the front of the Power Converter, or other local DC power source.

There is no power switch on the Wide Bank.

2. Verify that power has been applied to the Wide Bank. The Power LEDs on the front of the Wide
Bank should be green for each Controller card installed after initialization.

3. See Chapter 6, Configuration on page 6-1 for the next step in making the Wide Bank
operational.
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Configuration
Configuration Overview

Configuration Overview

The Wide Bank 28 DS3 Multiplexer is configured at the factory with defaults that are common in the
industry. If the default configuration must be changed, or if the setup is lost, perform the following steps
to set up a basic configuration.

1. Use the restore defaults command to restore the configuration to factory defaults.

2. Change each individual item, as required, to match your specific application.

The basic configuration settings presented in this chapter are examples. It may be necessary to use
parameters different from those shown in these procedures to make the Wide Bank work properly in
specific installations. See the command descriptions in Chapter 8 for more information about specific
commands.
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Connecting to the Management Port ... 6-3
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Working Configurations ... 6-4
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Connecting to the Management Port

This procedure assumes that a terminal (or PC with terminal-emulation software) is connected to
the RS-232 Management Port on the connector panel of the Wide Bank. The Wide Bank’s RS-232
port is a DCE port with DB9 Female connector.

Set terminal program for:
® 9600 baud
® § data bits
® No stop bits
® | parity bit
® No flow control

Note that when you are using the Command Line Interface for the following procedures, the screen
will often stop with a final prompt of “more.” This means that all the information has not yet been
printed to the screen. You can view the rest of the information by:

® Pressing Enter key to display the next line
® Pressing Space Bar to display the next page of information

You can also change the number of lines that are displayed using the screen [n] command where n
is the desired number of lines to display. A screen 0 command will cause all information to be
printed to the screen without stopping.

9-Pin RS-232 Pinout

2 RD Receive Data
3 TD Transmit Data
5 GND Signal Ground

D=|  RS-232 (COMM) Port RS-232 Port

TL1 Port

Figure 6-1 RS-232 Management Connection

Wide Bank 28 DS3 - Release 2.4 July 2004 6-3



Configuration
Basic Configuration

Logging On

The Wide Bank is shipped with password protection disabled (security off). You can enable
password protection to prevent unauthorized access. See Setting System Security, Users, and Login
Passwords (Basic Security) on page 6-7 or Setting System Security, Users, and Login Passwords
(Security Upgrade Option) on page 6-10.

To log in with security off, simply press Enter key. If you are logging in via a Telnet session, login
is automatic when the connection is made.

System Response to a successful login request:

Table 6-1 CLI Login Displays for Different LS Modes

CLI in DS1 or DS1LS Mode CLI in E1LS Mode
Low-Speed Mode is DS1 ("'ds1" commands) or Low-Speed Mode is E1 (""Is" commands)
Low-Speed Mode is DS1 (""Is" commands)

14:08:34 05/26/2001 14:08:34 05/26/2001
Automatic Login to Controller Card A| Automatic Login to Controller Card A

Equipment Status Equipment Status
DS3 Controller A Active DS3 Controller A Active
DS3 Controller B Standby DS3 Controller B Standby
DS1 Card 1 Active El Card 1 Active
DS1 Card 2 Active El Card 2 Active
DS1 Card 3 Active El Card 3 Active
DS1 Card 4 Active El Card 4 Active
DS1 Card 5 Active El Card 5 Active
DS1 Card 6 Active El Card 6 Active
DS1 Card 7 Active El Card 7 Active
DS1 Spare Card Active El Spare Card Active

Working Configurations

All working configurations are saved in non-volatile memory. Whenever changes are made to the
working configuration by issuing any configuration command, the changes are automatically and
immediately saved in non-volatile memory. Changes are also copied to the standby Controller’s
non-volatile memory if Autocopy is on. If Autocopy is off, use the copy command to copy the entire
configuration to the standby Controller.

There is no command that can undo a configuration change. However, a temporary copy of the
current configuration can be saved with the temp copy command. This copy of the configuration
can be retrieved using the restore temp copy command, as long as power has not been cycled.

Another way to preserve the current configuration is to use the save tfip command, which saves a
snapshot of the configuration in a file system on your network using TFTP. This copy of the
configuration will not be destroyed by cycling power. The file can be retrieved using a restore tftp
command. See the save command and the resfore command in Chapter 9.

6-4
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Saving a Temporary Copy of Configuration

Use the temp copy command to place a temporary copy of the working configuration in volatile
storage, to be restored if the working copy becomes corrupted. One use for this command is when
you are changing the working configuration and want to easily return to the original configuration
if your changes do not work.

To save a copy of the configuration:
(A:Active)> temp copy

All current settings have been temporarily copied to RAM.

NOTE: This temporary copy, because it is in volatile storage, will be lost whenever
power is turned off. This temporary copy, saved by the temp copy command, should not
be considered a true backup copy. The working configuration and the factory defaults are
the only configurations that will survive a power cycle, because they are retained in non-
volatile memory.

Restoring a Temporarily Saved Configuration

Use a restore temp copy command to replace the current working configuration with the temporary
configuration previously saved using a temp copy command. If no temp copy command was
previously issued, or if power was lost, there will be no te