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Preface

Purpose

This manual provides detailed, functionai descriptions of the system architecture,
hardware, software. and features for DACS IV-2000 Release 3.0.

Audience

This document is intended for network planners adminstrators, maintenance

engineers, and craft who require an in-depth knowledge of the DACS 1IV-2000
system.
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Preface

‘

Contents

Chapter 1 - Introduction

This chapter provides an overview of the DACS 1V-2000 system and the 2000
family of transmission products.

Chapter 2 - System Features and Capabilities

This chapter describes the features and capabilities of the DACS 1V-2000
Release 3.0.

Chapter 3 - Hardware

This chapter describes the bays, modules. and circuit packs which are major
components of the DACS IV-2000 system.

Chapter 4 - User Interfaces

This chapter describes format of commands and messages, system addressing,
user passwords, user/superuser privileges. administrative links, and indicators
and switches for the DACS V-2000.

Appendix A - Technical Specifications
This appendix contains technical specifications of the DACS 1IV-2000 system.
Appendix B - Alarm, Status, and Control Points

This appendix contains information on alarm, status. and control (AS&C) points
provided with the DACS IV-2000 system.

In addition, a glossary describing terms used in this guide, and a fully
cross-referenced index are located at the end of this document.

Conventions

This guide uses special fonts in order to differentiate between DACS IV-2000 sys-
tem input and output.

® Constant Width Bold - indicates commands that are keyed into the
DACS IV-2000 system.

® Constant Width -indicates messages output by the DACS 1V-2000 sys-
tem.

xiv AT&T 365-340-400 July, 1993
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Related Documents

The following documents provide additional information about the DACS 1V-2000
system:

— DACS IV-2000 Release 3 0 Operations and Maintenance, document num-
ber AT&T 365-340-401
This document provides detailed procedures for the daily operations, rou-
tine and maintenance, and alarm-clearing information required for opera-
tion of the DACS 1V-2000.

— DACS IV-2000 Release 3.0 Commands and Messages, document number
AT&T 365-340-402
This manual gives a description of each command and its associated out-
put response messages, including error codes. Also, each system-gener-
ated autonomous message is described. The appendices include
command names, parameters, error codes, state modifier acronym tables,
activity menus, user privilege codes, state names, and state diagrams.

— DACS IV-2000 Release 3.0 Quick Reference Job Aids, document number
AT&T 365-340-403
These aids are produced on laminated sheets and contain command
names, error codes. fuse locations, test access, port addressing, loop-
backs, and monitored parameter default and arange values.

— DACS 1IV-2000 Release 3.0 Appiications, Planning, and Ordering, docu-
ment number AT&T 365-340-404
This guide is designed for network planners; account representative,
account executives; and engineers. It and contains DACS 1IV-2000 system
features, applications, and ordering information.

— DACS IV-2000 Release 3.0 Software Release Description, document num-
ber AT&T 365-340-405
This document contains upgrade procedures for the new software release,
status of problems fixed in previous releases, and operating issues for the
specified software release. This document is not orderable as a
stand-alone item: it accompanies the software release only.

AT&T 365-340-400 July, 1993 xv
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Ordering Documents

To order copies of the DACS 1V-2000 Release 3.0 Software Release Description,
contact your Regional Customer Service center and order using the document
number AT&T 365-340-405. To order copies of all other documents, send or call in
an order using the associated document number as follows:

To order by Mail:

AT&T

Customer Information Center
Attention: Order Entry Section
2855 N. Franklin Road

P. O. Box 19901

Indianapolis, IN 46219

To order by Telephone (Monday through Friday):
United States:
1-800-432-6600 (7:30 a.m. to 6:30 p.m. EST)

Canada:
1-800-255-1242

Worldwide:

Toll: 1-317-352-8557
FAX: 1-317-352-8484

For RBOC/BOC customers should process orders through Company
Documentation Coordinators.

For commercial customers, a check, money order, purchase order number, or
charge card number is required with all orders. Make checks payable to AT&T.

AT&T entities should use Form IND 1-80.80 FA, available through the Customer
Information Center.
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T I

Introduction

The DACS I1V-2000 is a software-based, high-capacity, digital cross-connect
system that merges cross-connect and multiplexer functions. It helps manage
DS1, DS3, and EC-1" (and in the future OC-3) facilities more efficiently by
automating network route restoration, remote service and facility provisioning,
remote surveillance. and test access.

The DACS IV-2000 system can terminate DS1, DS3, and STS-1 signals and can
cross-connect DS1. STS-1 and VT1.5 signals from transmission facilities or from
DS1, DS3, and/or STS-1 based network elements. DS3 signals are
demultiplexed within the DACS |V-2000 system into 28 DS signals to access the
switch network. STS-1 signals are either cross-connected as an STS-1 signal or
are demultiplexed as 28 VT1.5 tributaries which can be cross-connected as
VT1.5 or DS1 signals on a per tributary basis.

A wide range of termination mixes is supported by the system architecture. The
number of ports allocated to DS1, DS3, or EC-1 terminations depends on the
particular application. The extreme cases are when all of the ports are allocated
for STS-1 signals (240 STS-1s), DS3 signals (248 DS3s), or for DS1 signals
(6944 DS1s).

The DACS IV-2000 system accommodates SONET interfaces (STS-1 signals) to
support SONET-to-SONET cross-connections as well as providing a gateway
between asynchronous and SONET networks.

The equipment architecture reduces start-up configuration costs, provides
modular growth capability, and allows for reduced floor space. These benefits
allow the DACS IV-2000 system to be deployed economically in any size office.

1. Electrical Carrier-1 (EC-1) is the industry standard nomenclature for an electrical STS-1 signal.

AT&T 365-340-400 July, 1993 1-1



Introduction

AT&T 2000 Product Family

AT&T is focused on a carefully planned and growing product family designed to
provide total network solutions. The 2000 Product Family complies with the syn-
chronous optical network (SONET) standard and builds on items that customers
have found necessary to build an efficient and successful network. It includes
single-ended maintenance features and in-service upgrade capabilities. The sys-
tem’s modular design allows graceful in-service upgrades to accommodate both
synchronous and asynchronous network communications.

The AT&T 2000 product family includes:

FT-2000 OC-48 Lightwave System — a high-capacity, synchronous digital
transmission system

DDM-2000 OC-3/0C-12 Multiplexer — a low-capacity, synchronous digital
transmission system. The DDM-2000 OC-3/0C-12 multiplexer is designed
for loop feeder or interoffice applications.

DACS 111-2000 Cross-Connect System — a software-based, high-capacity,
digital cross-connect system that automates many functions performed by
manual DSX-3 cross-connect frames.

DACS 1V-2000 Cross-Connect System — a software-based, high-capacity,
digital cross-connect system that merges cross-connect and multiplexer
functions. It provides interfaces at the STS-1/DS3/DS1 signal rates and
cross-connects at the STS-1/VT1.5/DS1 signal levels.

DACScan-2000 Controlier — a workstation that automates control over
diversely located network elements, such as the DACS 111-2000 and
DACS IV-2000 cross-connect systems.

SLC®™-2000 Access System — a system that supports standard switch
interfaces such as TR08 and TR303, as well as standard feeder interfaces
at DS1 and SONET OC-3 rates.

Business Remote Terminal-2000 (BRT-2000) — a terminal that provides
access for businesses through sophisticated fiber optic telecommunica-
tions equipment.

1-2 AT&T 365-340-400 July, 1993
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System Overview

System Functionality

The following sections expiain the DACS IV-2000 in terms of system capacity,
signal types and how they function within the system, and the manner in which
cross-connections, bridging. grooming, and monitoring are performed.

System Capacity

The electronic digital switch in a fully equipped DACS 1V-2000 system can
cross-connect any of the following signal types:

B a maximum of 6944 DS1 signals
B a maximum of 240 STS-1 signals
®  amaximum of 6720 VT1.5 tributaries of STS-1 signals

® various combinations of the above (not exceeding the switch capacity of
6944 DS1/6720 VT 1.5}

A wide range of termination mixes is supported by the system architecture. The
number of ports allocated to DS1, DS3, and STS-1 terminations depends on the
application in use. in extreme cases, all ports are allocated for DS3s (248 DS3s),
DS1s (6944 DS1s), or STS-1s (240 STS-1s).

Signal Types

The DACS IV-2000 Release 3.0 can process the following signal types: Digital
Signal, level 1 (DS1); Digital Signal, level 3 (DS3); Synchronous Transport Signal,
level 1 (STS-1); and Virtual Tributary, level 1.5 (VT1.5).

DS1 Signal

DS1 is a logical signal with a data rate of 1.544 Mb/s (ANSI T1.107). A DS1 signall
is produced by combining 24 DSO0 signals (8 bits per DS0) and one synchronizing
bit, thereby transmitting

193 bits per frame.

DS1 signals can arrive at the frame in any of three ways:

m  On D81 transmission facilities
m  As tributaries (components) on DS3 transmission facilities

®  Astributaries [VT1.5(DS1)] on Electrical Carrier-1 (EC-1) facilities

AT&T 365-340-400 July, 1993 1-3



Introduction

DS3 Signals

DS3 is a logical or electrical B3ZS signal with a data rate of 44.736 Mb/s (ANSI
T1.107). A traffic-carrying DS3 signal is made up of 28 DS1 signals and control
bits used for synchronization and other purposes. The DS3 signal consists of a
succession of masterframes approximately 106 ps long. Each masterframe
contains seven subframes, each of which consists of eight data blocks. A data
block contains one control bit and 84 data bits, with three data bits coming from
each of the28 DS1 signals that make up the DS3 signal.

Network elements (NEs), such as the DACS V-2000 system, use the controi bits
to demultiplex the DS3 signals and determine whether to add stuff bits to maintain
synchronization of the DS3 signals. DS3 signals arrive at the frame as DS3
facilities.

STS-1 Signals

STS-1 s the basic building block signal in the SONET standard (ANSI T1.105 and
Bell Communications Research’s Technical Reference, TR-TSY-000253). An
STS-1 signal has a data rate of 51.84 Mb/s. An STS-1 signal frame consists of 90
columns and 9 rows of 8-bit bytes, for a total of 810 bytes (6480 bits) for a frame
length of 125us. The first three columns of an STS-1 signal are the transport
overhead which contain overhead bytes of section (nine bytes) and line (eighteen
bytes) layers. The remaining 87 columns of 9 rows of bytes (783 bytes) make up
the STS-1 envelope capacity.

Within the envelope capacity are the STS-1 synchronous payload envelopes
(SPEs). The first column of an SPE defines the STS-1 path overhead (POH), and
the remaining columns are available for the payload. STS-1 SPE can begin
anywhere in the STS-1 envelope capacity (typically an STS-1 SPE begins in one
frame and ends in the next, although an STS-1 SPE can be wholly contained in
one frame).

The STS-1 payload pointer contained in the transport overhead defines the
beginning of the STS-1 SPE. The STS-1 POH is associated with each payload
and is used to communicate functions from the point where a service is mapped
into the STS-1 SPE to its delivery point.

The DACS IV-2000 system can process any of the following information supplied
by an STS-1 SPE:

m  STS-1(VT1.5) [STS-1 Virtual Tributary, ievel 1.5] — is an STS-1 signal in
which the SPE contains 28 floating VT1.5 (Virtual Tributary, level 1.5) sig-
nals and access to the VT1.5s by the DACS IV-2000 system is required.
Virtual tributaries are used to transport sub-STS-1 payloads.

W STS-1(cc-SPE) [STS-1 clear channel SPE] — is an STS-1 signal in which
the SPE contents are arbitrary (that is, the SPE can contain 28 VT1 .5s, one
DS3cc, or some unspecified payload) and access to the payload by the
DACS IV-2000 system is not required.

STS-1 signals arrive at the frame as EC-1 facilities.

1-4 AT&T 365-340-400 July, 1993
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VT1.5 Signals

VT1.5is a SONET logical signal with a data rate of 1.728 Mb/s. In the 9-row
structure of the STS-1 SPE, a VT1.5 occupies 3 columns. VT-structured STS-1
SPEs are divided into seven VT groups. Each VT group occupies 12 columns of
the 9-row structure and for VT1.5s contain 4 VTs per group.

Two possible modes of operation of the VT structure are locked and floating. The
locked mode minimizes interface complexity in distributed 64 kb/s switching. The
floating mode (supported by the DACS 1V-2000 system) minimizes delay for
distributed VT switching.

The DACS IV-2000 system can accept the following VT1.5 mappings (signal
formats are defined in the Bellcore TR-TSY-000253):

VT1.5(cc-SPE) (VT1.5 clear channel SPE) — is a VT1.5 signal in which the
SPE contents are arbitrary and access to the payload by the DACS
IV-2000 system is not required. VT1.5(cc-SPE) signals processed by the
DACS 1V-2000 system must use the floating mode of operation. They can
be mapped as either asynchronous (clear channel transports that meet
DSX-1 requirements [Bellcore TR-TSY-000499]), byte-synchronous
(allows downstream SONET network elements direct identification and
access to the 24 DS0 channels that are carried), or bit-synchronous (spe-
cial case mapping of a DS1 in the floating VT mode).

VT1.5(DS1) —is a VT1.5 signal in which the SPE contains one DS1 signal
and access to the DS1 signal is required by the DACS 1V-2000 system.
VT1.5(DS1) signals processed by the DACS IV-2000 system must use the
floating mode of operation and must be mapped as asynchronous.

VT1.5 signals can arrive at the frame only as tributaries of EC-1 facilities.
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Signal Paths

To support the different types of signals, the DACS 1V-2000 system provides DS1,
DS3, and STS1 interface Modules. These modules receive and process the sig-
nals, send them to the VT1.5/DS1 switch for cross-connection, regenerate the
cross-connected signals, and transmit the signal downstream. Figure 1-1 shows
the paths of different signal types (DS1, DS3. and STS-1) within the

DACS IV-2000 system.

D51 E
14 DS1s Bipolar to Unipolar to 1} 14 DSis
Unipolar) 2 N-rates SwWIF Bipolar) |
> (2 N-rates ]
DEMUX to
28 DS1s)

14 DSis

Bipolar)

T14 DSTs

MUX 2 N-rates MUX
D (Bipofar to Unipolar, 2 N-rates (2 N-rates DEMUX to 28 DSf1s,
1 DS3 — 1 DS3 DEMUX to 28 DSis, - 28 DS1s MUX to 1 DS3,

28 DS1s MUX to 2 N-rates) Unipolar to Bipolar)

SMUX 1
STS-1

1 8TS-1 18781 ] 2 Nrates 2 N-rates 2 N-rates| 1 STS-1 ITransmitted g
Te('}"c;’ﬁ‘e (cc-SPE) DEMUX to] (cc-5PE) | TOH 1 STS-1
Processed) MUX to @ @] 1 STS-1 —@ Added) >
Bipolar to 2 Nrates| . . (cc-SPE) - Unipolar
Inipolar . to Bipolar
- 28 VT15
028 VT15 28 vT1.5[ 28 VT1 55
(cc-SPE) (cc-SPE/DS1) ] MUX to
1 8TS
0-28 VT1.5 Path
(cc-SPE) Overhead
Added
28 VT15s] - - 2 N-rates
. MUX to |~@ @—{DEMUX tof @
(ccz-gP\g/g)gn' ZNmtesl 5 Nrates | 2 Nrates |28 VT 58 280 V1.5
VT1.5 Path ;
Tergnnated 1.5 Path
Sis
280 VT1.5
Accessable (DS1)

* VT1.5(ce-SPE) and VT1.5(DS1) are cross-connected on a per tributary basis. The 28 tributaries that make up a
STS-1 signal can contain a mix of VT1.5(cc-SPE) and VT1.5(DS1) signals totalling 28.

Figure 1-1. DS1, DS3, and STS-1 Signal Paths

1-6 AT&T 365-340-400 July, 1993



DACS [V-2000 Release 3.0
Reference Manual

L ee———

DS1 Signals

In the receive stage, DS1 28 signals are received by a DS1 interface group (two
DS1IF and one SWIF circuit pack) within a DS1 Interface Module. Each DS1IF
circuit pack converts 14 DS1 signals from bipolar to unipolar and sends the
signals to the SWIF circuit pack. The SWIF circuit pack multiplexes 28 DS1
signals into two N-rate signals (27.648 MHz) and sends the N-rate signals to the

Switch Module for cross-connection.

In the transmit stage, the SWIF circuit pack receives two N-rate signals containing
cross-connected DS1 signals from either a DS1, DS3, or STS1 Interface Module
and demultipiexes the N-rate signals into 28 DS1 signals. Each DS1IF circuit pack
receives 14 DS1 signals from the SWIF circuit pack, converts the signals from
unipolar to bipolar, and transmits the 14 DS1 signals downstream.

14 DSts
N-rates

N-rates)

14 DS1s
Unipolar)

14 DS1s

BB Iy 14 DSs

Figure 1-2. DS1 Signal Path via DS1 Interface Modules
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DS3 Signals

In the receive stage, a single DS3 signal is received by a MUX circuit pack within

a DS3 Interface Module. The MUX circuit pack converts the DS3 signal from

bipolar to unipolar, demuitiplexes the DS3 signal into 28 DS1 signals, multiplexes
the 28 DS1 signals into two N-rate signals, and sends the N-rate signals to the

Switch Module for cross-connection.

In the transmit stage, the MUX circuit pack receives two N-rate signals containing
cross-connected DS1 signals from either a DS1, DS3, or STS1 Interface Module,

demultiplexes the N-rate signals into 28 DS1 signals, multiplexes the 28 DS1

signals into one DS3 signal, converts the DS3 signal from unipolar to bipolar, and

transmits the DS3 signal downstream.

MUX
(Bipolar to Unipolar,

1 DS3 DEMUX to 26 DSts,

28 DS1s MUX to 2 N-rates)

2 N-iates

MUX
2 N-rates DEMUX to 28 DSts,

28 DS1s MUX 1o 1 DS3,
Unipolar to Bipolar)

Figure 1-3. DS3 Signal Path via DS3 Interface Modules
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STS-1 Signals

In the receive stage. a single STS-1 signal is received by an SMUX circuit pack
within an STS1 Interface Module. The SMUX circuit pack terminates the transport
overhead of the STS-1 signal and converts the STS-1 signal from bipolar to
unipolar. Depending on the information to be cross-connected, the SMUX circuit
pack performs the following functions:

STS-1(cc-SPE) — the SMUX circuit pack multiplexes the STS-1 signal into
two N-rate signals and sends the N-rate signals to the Switch Module for
cross-connection. Cross-connecting an STS-1 signal as an STS-1(cc-SPE)
signal preserves the path of the STS-1 signal through the DACS |V-2000
system.

VT1.5(cc-SPE)} — the SMUX circuit pack terminates the STS-1 path and
demultiplexes the STS-1 signal into 28 VT1.5 tributaries. Each tributary
that is to be cross-connected as a VT1.5(cc-SPE) signal receives no more
processing before being muitiplexed into two N-rate signals and sent to the
Switch Module for cross-connection. Cross-connecting VT1.5 tributaries as
a VT1.5(cc-SPE) preserves the path of the VT1.5 tributary through the
DACS IV-2000 system.

SMUX

Bipolar to
Unipolar

STS-1

2 N-rates 2 N-rates [?Eu-Uthef chsgsg Transmitted
of (co- (TOH

L o BIDEEN m Added)

(ccSPRY ) - Unipolar

ST

75-1 Path
Temminated,
1 8TS1
DEMUX to
28 VT1.58

VT1.5 Path
Terminated
DS1s
Accessable

. to Bipotar
"I 28 VT1.5
0-28 VT1.5 . 28 VT15] 28 VT1.5s
{cc-SPE) . {cc-SPEDS1)* | MUX to
. 1 8T8
A : 0-28 VT15 Path
Rk . {cc-SPE) Ovethead
! : Added
X 28 VTi5s] - : 2 N-rates -
- Mk‘)X o @ [ = o lgeEtv\%X tof - @—
28 VT15 ]2 Nerates ! i 1.5s 28-0 VT15
(cc-SPE/DST)" 2 N-rates 2 N-rates 08s1)
[VT1.5 Path
Overhead
28-0 VT1.5 Added
(DS1)

* VT1.5(cc-SPE) and VT1.5(DS1) are cross-connected on a per tributary basis. That is, the 28 tributaries that make
up a STS-1 signal can contain a mix of VT1.5(cc-SPE) and VT1.5(DS1) signals totalling 28.

Figure 1-4. STS-1 Signal Path via STS1 Interface Modules
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m VT1.5(DS1) — the SMUX circuit pack terminates the STS-1 path and
demultiplexes the STS-1 signal into 28 VT1.5 tributaries. Each tributary
that is to be cross-connected as a VT1.5(DS1) signal has the VT1.5 path
terminated so that the DS1 signal can be accessed before being multi-
plexed into two N-rate signals and sent to the Switch Module for
cross-connection. Removing all path information associated with STS-1
and VT1.5 signals allows the DACS IV-2000 system to cross-connect DS1
signals to and from STS1 interfaces providing the synchronous/asynchro-
nous gateway.

In the transmit stage, the SMUX circuit pack receives two N-rate signals
containing cross-connected signals from either a DS1, DS3, or STS1 Interface
Module for VT1.5(DS1) signals, or an STS1 Interface Module for STS-1 {cc-SPE)
and VT1.5(cc-SPE) signals. Depending on the type of signals received from the
Switch Module, the SMUX circuit pack performs the following functions:

m  STS-1(cc-SPE) — the SMUX circuit pack demultiplexes the N-rate signals
into one STS-1 signal.

m  VT1.5(cc-SPE) — the SMUX circuit pack demultiplexes the N-rate signals
into 28 VT1.5 tributaries. For tributaries that are cross-connected as
VT1.5(cc-SPE) tributaries, no other processing is performed before muiti-
plexing the 28 VT1.5 tributaries that make up an STS-1 signal [combination
of VT1.5(cc-SPE) and/or VT1.5(DS1)] into one STS-1 signal and adding
the STS-1 path overhead.

m VT1.5(DS1) — the SMUX circuit pack demultiplexes the N-rate signals into
28 VT1.5 tributaries. For tributaries that are cross-connected as
VT1.5(DS1) tributaries, the SMUX adds the VT1.5 path overhead before
multiplexing the 28 VT1 5 tributaries that make up an STS-1 signal [combi-
nation of VT1.5(cc-SPE) and/or VT1.5(DS1)] into one STS-1 signal and
adding the STS-1 path overhead.

After generating the STS-1 signal, the SMUX circuit pack adds the STS-1
transport overhead, converts the STS-1 signal from unipolar to bipolar, and
transmits the STS-1 signal downstream. For detailed information on all functions
petformed by the various interface moduies and circuit packs, refer to Chapter 3.

Cross-Connection Capability

Because cross-connections are done at the DS1, VT1.5, or STS-1 signal level,
each DS3 signal is demultiplexed into 28 DS1 signals before being sent to the
switch fabric.Each STS-1 signal can be sent to the switch fabric as one
ST8-1(cc-SPE) signal or as a combination of 28 demultiplexed VT1.5(cc-SPE)
and/or DS1 [VT1.5(DS1)] signals. The support of SONET-to-SONET
cross-connections and asynchronous-to-SONET cross-connections are new fea-
tures of the DACS 1V-2000 Release 3.0. The SONET interface complies with
ANSI recommendations for SONET connectivity including timing, overhead, and
signaling format.
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The SONET interface of the DACS 1V-2000 system can deliver an STS-1 SPE to
the switch fabric to make an STS-1 (cc-SPE) cross-connect; deliver a VT1.5
tributary to the switch fabric to make a VT1 5(cc-SPE) cross-connect; and deliver
a DS1 to the switch fabric to make a DS1 cross-connect.

The STS-1(cc-SPE) and VT1 -5(cc-SPE) signals are cross-connected between
STS1 Interface Modules only. A DS1 signal can be cross-connected between
DS1, DS3, or STS1 Interface Modules. This allows for both SONET-to-SONET
and SONET-to-asynchronous signal interworking, thus achieving gateway
functionality.

Grooming and Bridging

A DS1 signal arriving at either a DS1 port, a DS3 port, or an STS-1 port can be
cross-connected to any output ports. This capability permits both grooming
(rearrangement of DS1 components of DS3 or STS-1 signals) and adding or
dropping DS1 components of DS3 or STS-1 signals. On the other hand, if none of
the DS1 signals within a DS3 or STS-1 signal require modification before being
cross-connected, you can cross-connect all the tributaries of the DS3 or STS-1
signal with a single command.

Similarly, VT1.5 signals arriving as tributaries of an STS-1 signal can be groomed,
added, or dropped the same way.

Bridging is the cross-connection of one input port to two output ports. This
capability allows for test access to D81, VT1.5, or STS-1 signals, and the
rerouting of signals (temporarily or permanently) with only brief interruptions of
service. DS1, VT1.5, and STS-1 signals can all be bridged by a single command.

Monitoring

If a traffic-carrying circuit pack in the DACS 1V-2000 system fails, the main control-
ler automatically switches to a protection standby circuit pack and reports the fail-
ure. The frame also monitors the performance of its other subassemblies and the
facilities it cross-connects. When appropriate, it activates alarms, issues failure
reports, and sends alarm indication signals downstream.

With Release 3.0, performance monitoring functions are available at the SONET
interface, including the STS-1 section, line, and path parameters, and the VT1 5
path parameters. For more information on performance monitoring, refer to the
section titled “Performance Monitoring” in Chapter 2.
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Software Architecture

The DACS [V-2000 Release 3.0 architecture is a distributed multiprocessor
design that supports concurrent execution and performs real-time operations.
Figure 1-5 illustrates the DACS IV-2000 system software architecture. The control
architecture consists of two systems:

= Main Controller System (with Redundant Main Processor)
— Main Processor
— Secondary Storage Controlier
— Enhanced Communications interface
— 8ynchronizer Module
= Unit Controller System
— Unit Controllers

— Signal interface Circuit Packs

Main Controller System

The central component of the main controller system is the main processor. To
enhance system reliability, a redundant main processor is provided that contains
two control complexes. The main processor functions are performed by the active
control complex while the standby control complex stays ready to take over these
functions in the event the active control complex fails. Any failure of the main
controller does not affect the system cross-connects.

The main processor runs application software to perform all system administration
functions including cross-connection, provisioning, test access, and providing syn-
chronization for the SONET interfaces. The main processor also serves as the
central point of coordination for all system maintenance functions such as diag-
nostics, fault recovery, and alarm reporting. In addition, the main processor per-
forms all database management functions for the system with the secondary
storage controller providing the interface between the main processor and the
nonvolatile storage devices (disk and tape drives).

The enhanced communication interface (ECI) supports the user interface to the
main processor. It performs the parsing of commands and generates messages
with the various synchronous (X.25) and asynchronous (SNIDER, telemetry)
interface protocols. The ECI also allows the usage of various system interface
languages such as Transaction Language 1 (TL1), Telemetry Asynchronous Block
Signal (TABS), and Telemetry Byte-Oriented Serial (TBOS).

1-12 AT&T 365-340-400 July, 1993



DACS IV-2000 Release 3.0
Reference Manual

Secondary 2 Disks
Storage 1 Tape

Controller

I

00

Switch
Fabric
Enhanced
Communications —f Redundant
Interface Main
Processor
CrafyOS I
Intertface
Interface
; Circuit
Unit Packs
Controllers

Ds3 .
Facility
Performance
Monitor Interface

DSs3
Tabs Links

Figure 1-5. System Software Architecture

The DACS 1V-2000 Release 3.0 contains a Synchronizer Module which accepts
two external DS1 timing references. In the event of a timing reference failure, the
synchronizer automatically switches to the secondary reference. If both
references fail, the synchronizer operates in a stratum 3 holdover mode. The
synchronizer is fully protected; if one synchronizer side fails, the system switches
to the other side.

Unit Controller System

The unit controllers (UC) maintain the DACS [V-2000 system facility interfaces.
The UCs support the redundant controller by providing communications with the
interface circuit packs and by performing real-time maintenance functions such as
hardware fault detection. Separate individual controllers on some of the enhanced
interface circuit packs provide expanded real-time capabilities for features such as
enhanced DS1, DS3, and SONET performance monitoring.

The DS3 performance monitoring controllers (DS3PM) are special purpose
stand-alone processors that collect performance monitoring data on DS3 facilities
and transmit this information over dedicated DS3PM TABS links to remote
telemetry OS systems.
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Hardware Architecture

The DACS IV-2000 system hardware consists of an arrangement of two to nine
bays (one switch bay and up to eight interface bays). The different types of bays
are:

m  Switch (SW) Bay — provides the control, cross-connections, and interbay
cabling.

m  DS1 Interface (INTFC) Bay — provides the interface for up to 868 DS1 sig-
nals (equivalent to 31 DS3 signals).

m  DS3 Interface (INTFC) Bay — provides the interface for up to 62 DS3 sig-
nals (equivalent to 1736 DS1 signals).

m  STS1/DS3/DS1 Interface (INTFC) Bay — provides the interface for:
— Up to 420 DS1 signals (equivalent to 15 DS3 signals) and

— Up to 46 DS3 signals (equivalent to 1288 DS1 signals) and no
STS-1 signals, up to 31 DS3 signals (equivalent to 868 DS1 signals)
and 15 STS-1 signals, or up to 30 STS-1 signals and no DSS3 sig-
nals.

m  STS1/DS3 Interface (INTFC) Bay — provides the interface for up to
60 DS3 and/or STS-1 signals (each DS3 is equivalent to 28 DS1 signals).

The system bays contain subassemblies (called modules) made up of circuit
packs to create the different functional segments of the DACS |V-2000 system.
Figure 1-6 is a functional block diagram showing the main components of the
DACS 1V-2000 Release 3.0 system.

The different types of modules and their main functions are:

m  Redundant Controller (RC) Module — manages the user interface (admin-
istrative links), performs user specified functions, and coordinates data-
base management, maintenance, and fault recovery operations.

m  Redundant Controller Power (RC PWR) Module — provides the +5 V,
+12 V, and -12 V power and fuse protection for the Redundant Controller

Module. This module also provides the -48 V power to the Synchronizer
Module.

m  Synchronizer (SYNC) Module — generates the timing information for the
DACS IV-2000 system.

m  Switch (SW) Module — performs the DS1, STS-1, and VT1.5
cross-connection functions.
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m  Switch Power (SW PWR) Module — provides the +5 V power and fuse pro-
tection for the Switch Module and the fuse protection for the -5 V power
supplied by the Auxiliary Power Module. This module also provides the
+5 V and -5 V power for the Synchronizer Module.

m  Auxiliary Power (AUX PWR) Module — provides the -5 V power for the
Switch Module.

m  DS1 Interface (INTFC) Module — provides eight interfaces for the incom-
ing and outgoing DS1 facilities or network elements. This module accepts
DS1 signals (in a format that is compatible with a DSX-1) and switches
these signals to and from the Switch Module. Protection for the interfaces
of this module is provided by the DS1 Interface-Protection Module con-
tained in the same DS1 interface bay.

m DS1 Interface-Protection (INTFC-P) Module — provides seven interfaces
for the incoming and outgoing DS1 facilities or network elements. This
moduie accepts DS1 signhals (in a format that is compatible with a DSX-1)
and switches these signals to and from the Switch Module. This module
provides protection for itself in addition to the other DS1 Interface Modules
(up to three) within the same DS1 Interface Bay.

m  DS8 Interface-32 {INTFC-32) Module — provides up to 31 interfaces with
protection for incoming and outgoing D33 facilities. These modules accept
DS3 signals in a format compatible with a DSX-3 and switch the signals to
and from the Switch Module.

m DS3 interface-16 (INTFC-16) Module — provides up to 15 interfaces with
protection for incoming and outgoing DS3 facilities. These modules accept
DS3 signals in a format compatible with a DSX-3 and switch the signals to
and from the Switch Module.

m  STS1 Interface-16 (INTFC-16) Module — provides up to 15 interfaces with
protection for incoming and outgoing STS-1 facilities. These modules
accept STS-1 signals in a format compiiant with the SONET specifications
and switch the signals to and from the Switch Module.

Each module in the system is equipped with circuit packs. These circuit packs are
required to perform the functions of the system. The Redundant Controller,
Redundant Controller Power, Switch Power Module, and Auxiliary Power Modules
located in the switch bay are always fully equipped with the required circuit packs.
The DS1, DS3, and STS1 Interface Modules located in the interface bays, and the
Switch and Synchronizer Modules located in the switch bay are equipped as
required with circuit packs, depending on service requirements.

Circuit packs are identified by functional name and circuit pack code. A suffix
number after a circuit pack functional name indicates a seties version. When there
is no suffix number, a 1 is assumed. Higher series versions can be substituted in
slots labeled for a lower series version but not the reverse. For example, a
PWRES circuit pack can be substituted in a slot labeled PWRE, but a PWRE1
circuit pack cannot be substituted in a slot labeled PWRE2 or other higher series
version.
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System Features

This chapter contains descriptions of the features and capabilities of the
DACS {V-2000 Release 3.0.

Release 3.0 Features

New and enhanced features associated with Release 3.0 of the DACS 1V-2000
system are:

m  SONET Networking Capability
— SONET STS-1 Interface
— Enhanced Cross-connection
— Enhanced Bridging and Rolling
— Enhanced Loopback
— Enhanced Test Access
- SONET Performance Monitoring
— SONET Synchronization
m input Command Routing

m In-Service Upgrade to Release 3.0
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System Features

SONET Networking

Release 3.0 of the DACS 1V-2000 provides SONET networking. SONET
networking is more than just the introduction of a SONET interface; it is the ability
to perform all of the functionality associated with SONET interconnection. The
SMUKX circuit pack terminates an Electricai Carrier-1 (EC-1)" line and allows for:

m  Cross-connection of the entire STS-1 SPE

m  Demultiplexing of VT1.5-based STS-1 signals and cross-connection of
VT1.5 signals to other SONET interfaces

m  Cross-connection of DS1 signals

This same circuit pack aiso provides in-line performance monitoring of the
SONET signal. No additional circuit packs and no deloading of capacity is
required to do the performance monitoring. The DACS IV-2000 system also
supports the operational, maintenance, and administrative features required to
support the SONET networking capability.

SONET Interface

With Release 3.0, the DACS [V-2000 system provides the EC-1 SONET
termination on STS1 interfaces. The STS1 interfaces are housed in the

STS1 Interface-16 Module of the STS1/DS3/DS1 Interface Bay or the STS1/DS3
Interface Bay. The STS1/DS3 Interface Bay contains up to 4 DS3 Interface-16
and/or STS1 Interface-16 Modules. The STS1/DS3/DS1 Interface Bay contains
one DS1 Interface Module, one DS1 interface-Protection Module, one DS3
Interface-32 Module, and one DS3 Interface-16 or STS1 Interface-16 Module.

The STS1 Interface-16 Module, which is backplane compatible with the
DS3 Interface-16 Module, contains up to 15 service SMUX circuit packs, each
terminating one EC-1 line and one SMUXP circuit pack.

The SMUX circuit pack terminates one EC-1 line and supports all of the SONET
capabilities described in the following sections.

1. Electrical Carrier - 1 (EC-1) is the industry standard nomenclature for an electrical STS-1 signal.
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Enhanced Cross-connection

Release 3.0 provides end-to-end SONET cross-connections and SONET/
asynchronous gateway connections. This feature allows SONET-to-SONET and
SONET-to-asynchronous signal interworking, in addition to the previously allowed
types of cross-connections. All cross-connections can be either one-way or
two-way for DS1. VT1.5, and STS-1 facilities. The new cross-connection types
are:

m  VT1.5 cross-connections between SONET interfaces

m  STS-1 clear channel SPE cross-connections between SONET interfaces

a DS1 cross-connections between SONET interfaces

m DS1 gateway cross-connections between SONET and DS1 interfaces

m DS1 gateway cross-connections between SONET and DS3 interfaces

For more information on cross-connections, refer to the section titled “Cross-
Connections” later in this chapter.

Enhanced Bridging and Rolling

All bridging and one-way and two-way rolling capabilities previously supported for
DS1 signals are now supported for VT1.5 and STS-1 signals. Refer to the section
titled “Cross-Connections” later in this chapter for more information.

Enhanced Loopback

The wideband loopback feature provides a ioopback for VT1.5 signals within
incoming STS-1 signals to be looped back through the switch (on a per-tributary
basis) to the outgoing STS-1 of the same STS-1 signal.

The STS-1 line loopback feature allows for connections of incoming STS-1
signals to the output direction, and maintains all incoming signal code and format
violations and timing.

Both loopback features are performed without changing any bits in the looped
back signal. For more information on loopbacks, refer to the section titled
Loopbacks later in this chapter.

Enhanced Test Access

This feature supports test access for the new signal types (STS-1 and VT1.5)
introduced by the SONET interface. The following test access modes are
supported: MONE, MONF, SPLITA, SPLITB, SPLITE, SPLITF, LOOPE, LOOPF,
MONEF, and SPLITEF. VT1.5 and STS-1 test access connections are accessed
via the SONET interface. For more information on test access, refer to the section
titled “Test Access” later in this chapter.
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Enhanced Performance Monitoring

This feature allows the DACS 1V-2000 system to monitor and report on the status
of individual SONET lines and individual STS-1 and VT1.5 signal paths. It
supports measurement and reporting of any signal degradations in accordance
with the ANSI T1M1.3 standards.

The DACS IV-2000 Release 3.0 monitors the performance of the STS-1 section,
STS-1 line, STS-1 path, and VT1.5 path layers. VT1.5 path performance
monitoring is done for the near end. Both near-end and far-end monitoring are
done for the STS-1 path.

A PMGR circuit pack can still provide camp-on performance monitoring for a DS1
contained in a VT1.5 within an STS-1 signal—provided the signal is
cross-connected as a DS1.

For more information on performance monitoring, refer to the section titled
“Performance Monitoring” later in this chapter.

SONET Synchronization

The DACS 1V-2000 Release 3.0 contains a Synchronizer Module which accepts
two external DS1 timing references. In the event of a timing reference failure, the
synchronizer automatically switches to the secondary reference. If both
references fail, the synchronizer operates in a stratum 3 holdover mode. The
synchronizer is fully protected; if one synchronizer side fails, the DACS 1V-2000
system switches to the other side. For more information on the Synchronizer
Moduie, refer to the section titled “Synchronizer Module” in Chapter 3.

Input Command Routing

This feature allows input commands and acknowledgment codes from any
administrative link at the DACS IV-2000 frame to be echoed to a specified link.
Input commands and acknowledgment codes are echoed through autonomous
messages (REPT LOCL IN). The following commands support this feature:

B ACT-ECHO-LINK — activates echoing of input commands from the speci-
fied link to another link

B CANC-ECHO-LINK — cancels the echoing of input commands from the
specified link to another link.

® RTRV-ECHO-LINK — retrieves the status of echoing of input commands
for the specified link
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In-Service Upgrade

An in-service upgrade of the DACS [V-2000 to Reiease 3.0 can be done as a full
upgrade or a software-only upgrade. A full upgrade consists of the Release 3.0
software and hardware installation of the Synchronizer Module and CLKGN3
circuit packs. (A full upgrade is required in order to support SONET capabilities.)
In either case, the DACS 1V-2000 must be running Release 2.1 or Release 2.2
software on the Redundant Controlier platform.

Since the Synchronizer Module is installed while the system is in-service, access
to the system from administrative links is possible during the installation. In
addition, protection of facilities and alarm information is also available.

Additional System Features

Main Controller Redundancy

The DACS IV-2000 system is provided with two control complexes that maximizes
control availability and reliability by providing redundancy in the critical parts of the
main controller and autonomous recovery from controller failures. The following
sections desctibe additional features provided with the Redundant Controller
Module.

Administrative Links

Dual ECI circuit packs are provided allowing for twelve administrative links (six per
ECI circuit pack). The ECI circuit packs can be configured to work in tandem (one
active, the other standby) providing administrative link redundancy or separately
allowing access to any of the twelve administrative links. The links are identified
as CILINK-1-1 through CILINK-1-6 and 2-1 through 2-6.

Dual Disk Capability

Dual disks are provided to increase the reliability of the secondary storage
subsystem. Either disk can be used for system recovery in the event that one of
the disks encounters a failure. When the DACS [V-2000 system is equipped with
both disks, one is designated as the primary disk and the other acts as the
backup. This feature provides the system with a database backup capability.

Redundant Power
A power module for the Redundant Controller Module is provided to increase the

reliability of the main controller. Two banks of power circuit packs provide
redundant power to the Redundant Controller Module circuit packs.
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Nonvolatile Backup Memory

The hard disk is the primary (PRI) nonvolatile backup memory device for the
DACS IV-2000 system. All database changes are automatically recorded on the
disk. A tape storage device can serve as the secondary (SEC) backup for the hard
disk in addition to its main function of downloading new software.

The ED-NE command offers the option to enable automatic database backups
from disk to tape. Automatic database backups can be scheduled to execute once
in a 24-hour period on selected days or on every day of the week. For detailed
information on this command, refer to the DACS V-2000 Release 3.0 Commands
and Messages manual (AT&T 365-340-402). The disk database can also be
manually backed up to tape.

Alarm Reporting

There are three ievels of office alarms:

m Critical — Indicates a severe, service-affecting condition. You set the
thresholds that activate this alarm; such as a specified number of DS1 fail-
ures or a certain facility failure, equipment failure, or a combination of both.

® Major — Provided for all service-affecting failures, main or unit controller
failures, and power supply failures. (A main controller failure initiates a pro-
cessor major alarm indication in addition to the major alarm.)

m  Minor — Caused by failures, manuai actions, and certain other abnormal
conditions that are non-service-affecting.

Office Alarms

The DACS |V-2000 provides the following office alarm outputs: critical audible;
critical visual; major audible; major visual; minor audible; and minor visual. Major
alarms are fail-safe in that all failure conditions associated with the alarm circuitry,
including power failures, result in an alarm. An alarm cutoff (ACO) is provided for
the audible alarms. Contact closures for visual alarms remain on until the
condition causing the alarm is corrected.

Remote Alarms

The DACS IV-2000 provides four remote alarms: critical; major; minor; and
processor major, with local status indicators on the status panel circuit pack.
Detailed alarm information is provided over the administrative links. You can elect
to delay software-controlled alarms in order to suppress spurious alarms. This
delay is programmable from 0 to 30 seconds. (The system default value is 10
seconds.)
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Table 2-1. System Alarm Indications

Alarm Status Office

Indication Panel Audible Visual Remote
Critical X X X X
Major X X X X
Minor X X X X
Processor Major X X
Alarm Cutoff (ACO) X

The alarm level of incoming DS1, DS3, and EC-1 facility failures to major, minor,
or no alarm can be changed on a per-port basis. The default alarm level for DS1
facilities is no alarm. The default alarm level for DS3 facilities is major. The default
alarm level for EC-1 facilities is major.

Serial alarm, status, and control (AS&C) telemetry points and parallel alarm
closures and remote reset are provided by the system. The AS&C points are
collected by a telemetry remote in the local office and transmitted to the
appropriate operations system (OS).

Circuit Pack Alarms

All circuit packs (except the Synchronizer Moduie circuit packs) have a red LED to
aid in trouble isolation. The LED is mounted so that it is visible while the circuit
pack is plugged into the equipment. This LED is controlled by a main/unit
controller so that it can be illuminated even if the circuit pack it is mounted on is
defective. When the main/unit controller detects a circuit pack failure, the LED
remains lit for 2 seconds or more (if transient failures are detected the LED goes
off after the failure has cleared itself and has been lit for at least 2 seconds). In
addition, for the DS1, DS3, and STS1 interface circuit packs, the LED indicators
flash continuously at 1-second intervals if an input signal failure is detected. The
power supply circuit packs activate their respective LEDs when a fault exists. The
power circuit pack failure LED is powered from the primary power supply so it still
illuminates when there is a loss of logic level power.

In addition to the ALM LED, an alarm indication message (REPT ALM) is

generated for each circuit pack failure including Synchronizer Module circuit
packs.
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Multiple Alarm Processing

This feature improves the correiation and readability of alarm report messages
and enhances system performance. in previous releases, when simultaneous
multiple alarm conditions occurred, separate autonomous messages were sent
for each alarm occurrence. The Multiple Alarm Processing and Reporting feature
collects multiple alarms that occur (within one second) into a single alarm
message. This reduces system overhead. and makes alarm messages easier to
read and interpret.

RTRV-ALM-ALL Command

The RTRV-ALM-ALL command can be used to retrieve the active near-end T1,
T2, T3, VT1.5, and EC-1 facility alarms, equipment alarms, and link alarms. The
output message also indicates if the frame is in critical alarm.

Alarm Clear Messages

For each alarm condition reported, message is sent when the alarm is cleared
regardless of any other active condition on the same report.

Loopbacks

The DACS 1V-2000 system provides DS1 signal loopback, DS3 line loopback,
STS-1 signal loopback, and VT1.5 wideband (terminal) loopback features that can
be used to facilitate testing and trouble isolation. DS1 facilities and DS1 tributaries
on DS3 facilities and EC-1 facilities can be looped back. STS-1 and VT1.5
loopbacks are performed through EC-1 facilities only.

DS1 Loopbacks

Loopbacks can be operated on a specified DS1 port or range of DS1 ports, either
towards the facility, towards the switch, or through the switch fabric of a DS1
Interface, DS3 Intetface (tributary of a DS3), or STS1 Interface (as a VT1.5
tributary) Module within the system. DS1 ioopbacks can be one of the following
four types:

m LPBKL (Line Loopback) — ioops the signal from the input port to the output
port (towards the facility) at the DS1 interface Module.

m LPBKT (Terminal Loopback) — loops the signal from the input port to the
output port (through the switch fabric) in the switch module. DS1 terminal
loopbacks are valid for near-end on either DS1 interface (DS1IF), DS3
interface (MUX or MUX2), or SONET interface (SMUX) circuit packs.

m LPBKI (Internal Loopback) — loops the signal from the output port to the
input port (towards the switch) at the DS1 Interface Module.
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m  LPBKM (DS1 Tributary Loopback) — loops a DS1 tributary signal, within a
D83 interface circuit pack from the input port to the output port (towards the
facility) at the DS3 Interface Module. DS1 tributary loopbacks are valid for
either near-end or far-end on MUX2 circuit packs only.

Figure 2-1 shows examples of the DS1 signal loopbacks.
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Figure 2-1. DS1 Signal Loopbacks
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DS3 Line Loopback

The DACS 1V-2000 can connect (or loopback) an incoming DS3 signal directly to
the outgoing direction of the same port (Figure 2-2). This loopback happens
directly in the DS3 interface circuit pack (MUX2). This keeps the signal from
entering the switch matrix and thus keeps the amount of hardware encountered to
a minimum. Because the signal is not demultiplexed, it retains all its control bits,
overhead bits, and bipolar violations. The DACS [V-2000 also preserves the
timing of the looped back signal. The only modification of the DS3 signal occurs
when the system regenerates the signal to meet the specifications for an outgoing
DS3 signal.

The DS3 line loopback can be activated using commands at a interface terminal
connected to the DACS 1V-2000. The network can also activate the loopback by
embedded control in the DS3 bit stream provided by the C-bit parity format. This
enhances the system'’s ability to perform trouble isolation within a digital network.

MUX Circurt Pack Switch
Fabric
MUX?[?@MUX MU%E% X
in  ps3 : DS2 EMUR N-Rate
e -—-——-—~-\ ——— : =
0 ) |
t - : -
Cu DS3 v _// : DSs2 < N-Rate

Loopback in the
First Stage of
Circuitry

Figure 2-2. DS3 Line Loopback
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STS-1 Loopbacks

STS-1 Loopbacks can be operated on a specified STS-1 port or range of STS-1
ports, either towards the facility or through the switch fabric of an STS1 Interface
Module. STS-1 loopbacks can be one of the following two types:

m  LPBKL (Line Loopback) — loops the signal from the input port to the output
port (towards the facility) at the STS1 interface Module.

m  LPBKT (Terminal Loopback) — loops the signal from the input port to the
output port through the switch fabric in the switch module. STS-1 terminal
loopbacks are valid for near-end on SMUX circuit packs.

Figure 2-3 shows examples of a STS-1 loopbacks.

SMUX Circuit Pack Switch
— Fabric
STSH1 NRate
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Port : .
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Terminal HEEE > \
Loopback ' i !
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Figure 2-3. STS-1 Line and Terminal Loopbacks
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VT1.5 Loopbacks

VT1.5 Loopbacks can be operated on a specified VT tributary of an STS-1 signal
as a terminal loopback (LPBKT), which loops the VT1.5 signal from the input port
to the output port through the switch fabric in the switch module. Figure 2-4 shows
an example of a VT1.5 terminal loopback.

SMUX Circutt Pack Switch
Fabric
ST81 S1S.1 N
Intartace: MUXDEMUX MUX/DEMUX:
natsal 1™ | sTsvms lms | N-Rate
° : ’_‘\
, L »
Out $TS-1 | STSTE ) MEL L N /
O 5 = : il - ‘

Figure 2-4. VT1.5 Wideband (Terminal) Loopback

Performance Monitoring

The DACS IV-2000 system provides DS1 and DS3 performance monitoring in
accordance with TR-TSY-000820. The DACS |V-2000 system supports measure-
ment and reporting of VT1.5 and STS-1 signal degradations in accordance with
the ANSI T1M1.3 standards.

Without performance monitoring enhancement and options, the system monitors
incoming DS1, DS3, and STS-1 signals and detects failures when they occur. The
DACS IV-2000 system raises alarm indications for both loss-of-signal (LOS) and
out-of-frame (OOF) conditions. The system declares an incoming DS3 signal as
an alarm inhibit signal if the DS3 frame exists but one or more DS2s within the
DS3 are OOF. Bit error rate (BER) is monitored by either DS3 or DS1 line coding
violations or DS3 parity errors on a selectable basis. The software issues an
alarm when the BER exceeds a selected threshold of 107 through 10°. This
monitoring can detect severe signal degradations caused by problems in the
office cabling or the lines connected directly to the DACS IV-2000 system (not the
complete DS1 or DS3 path).
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The DACS IV-2000 system can monitor and report on the status of individual
SONET lines and individual STS-1 and VT1.5 signal paths. The DACS 1V-2000
system monitors the performance of the STS-1 section, STS-1 line, STS-1 path,
and VT1.5 path layers. VT1.5 path performance monitoring is done for the near-
end. Both near-end and far-end monitoring are done for the STS-1 path.

DS1 Performance Monitoring

Without SWIF2 circuit packs, the DACS 1V-2000 system provides DS1 facility
monitoring by reporting when loss-of-signal (LOSQ occur or when bipolar violation
(BPV) rates exceed a selectable threshold of 10 or 10°®. This monitoring can
detect severe signal degradations caused by problems in the DS1 cabling or the
T1 line directly upstream of the DACS [V-2000 system. However, impairments to
the incoming DS1 signal from facility types other than T1 lines are not detected
since upstream terminal equipment removes the BPVs. Impairments that are not
severe enough to exceed the thresholds are also not detected. In addition, no
monitoring of DS1 tributaries within an incoming DS3 or EC-1 facility can be done.

With the addition of Performance Monitoring Generator/Receiver (PMGR) and
SWIF2 circuit packs, the DS1 performance monitoring feature allows the

DACS IV-2000 system to monitor the health of DS1 facilities by collecting
performance data for DS1 facilities or DS1 tributaries within DS3 or EC-1 facilities.
(For information on hardware configurations, refer to Chapter 4.

The parameters that are monitored and measured to determine the health of a
facility depend upon whether the location of the facility is near-end (NEND) or far-
end {(FEND), which performance monitoring option is used, and the framing
format. Framing formats can be one of the following:

m Extended Super Frame (ESF) — provides path performance monitoring
using cyclic redundancy code (CRC) error checking to monitor the heaith of
the incoming DS1 signal path. The CRC code checks for errors in all the
bits of the DS1 signal. For network elements that send the far-end perfor-
mance monitoring to the DACS IV-2000 system on a periodic basis over
the 4 kbit/s ESF data link in compliance with the ANS/ T1.403 standard, the
DACS IV-2000 system also processes and reports this far-end path perfor-
mance monitoring.

a  Super Frame (SF) — provides path performance monitoring using DS1 sig-
nal framing bits which occur every 193 bits. This monitoring of only a small
fraction of the bits creates some limitations on the parameters which are
monitored and accumulated, but does allow a good estimate of the DS1
signal performance.

m  Unframed (UNF) — provides line performance monitoring for ali DS1 signall
formats coded with alternate mark inversion (AMI) or bipolar with 8-zero
substitution (B8ZS). Line performance monitoring is performed using BPV
counts to monitor the received signal on the facility (this excludes the bipo-
lar violations that are part of the B8ZS code).
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Full-Time Monitoring

When using the full-time monitoring option, the software monitors the health of the
incoming DS1 facilities or DS1 tributaries within DS3 and EC-1 facilities
continuously. Full-time monitoring is allowed in both a dedicated and bridged
access fashion (DS1 tributaries within DS3 and EC-1 facilities are monitored in
the bridged access option). Full-time monitoring is provided for situations where
continuous, detailed performance monitoring is required (i.e., on end customer
DS1 services). The descriptions of the options are:

Dedicated Full-Time Monitoring — continuously monitors the health of DS1
signals on incoming DS1 facilities (that is, DS1 signals terminating on a
DS1IF circuit packs). SWIF2 circuit packs, along with its two associated
DS1IF circuit packs, contain the circuitry to collect performance monitoring
data. Dedicated full-time monitoring is provided to any or all of the 28 DS1
signals associated with each SWIF2 circuit pack, in ESF, SF, or other for-
mats and does not reduce the capacity of the DACS IV-2000 system.

Bridged Access Full-Time Monitoring — can continuously monitor the
health of DS1 facilities (DS1 signals terminating on DS1IF circuit packs) or
DS1 tributaries within DS3 (DS3 signals terminating on MUX circuit packs)
or EC-1 (8TS-1 signals terminating on SMUX circuit packs) facilities. The
DACS IV-2000 monitors these signals by bridging the DS1 signals to a per-
formance monitoring generator/receiver (PMGR) circuit pack. This option
offers more flexibility than the dedicated option by allowing the bridging of
any DS1 signal (with the exception of DS1s already being monitored by a
SWIF2 circuit pack using the dedicated full-time option) to any PMGR cir-
cuit pack in the frame for full-time monitoring. The PMGR circuit pack does
not need to be located in the interface module in which the DS1 signal (or
tributary) enters the DACS IV-2000 (the PMGR circuit pack can occupy
SWIF [except the protection SWIF slot] or MUX circuit pack slots only). The
PMGR circuit pack can perform full-time monitoring of any set of 28 DS1
signals framed in either ESF or SF format; however, a switch capacity loss
of 28 DS1 signals per PMGR circuit pack is incurred.

For hardware configuration information, including equipment constraints, refer to
the section titled “DS1 PM Hardware” in Chapter 4.

2-14 AT&T 365-340-400 July, 1993



DACS IV-2000 Release 3.0
Reference Manual

e ———————,——— =

Scanned Monitoring

The DACS IV-2000 provides scanned monitoring for those DS1 signals that do
not need to be monitored on a full-time basis and when simpler and more cost-
effective performance monitoring measures are required. This option is ideal for
checking general network and facility performance health, and is the most cost-
effective DS1 performance monitoring option offered by the DACS 1V-2000. Using
scanned monitoring, one PMGR circuit pack can monitor up to 420 DS1 signals,
but can monitor only up to 28 DS1s when operating in the full-time or camp-on
modes.

Scanned monitoring is accomplished by bridging DS1 signals to the PMGR circuit
pack. In the scanned option, up to fifteen selected DS1 signals are monitored by a
single port of the PMGR circuit pack in sequential order. Each of the fifteen DS1
signals can be scanned for a minimum of thirty seconds and a maximum of one
minute such that the time to revisit and rescan any DS1 is, at most, fifteen
minutes. All 420 DS1 signals associated with a particular SWIO circuit pack and
its mate SWIO circuit pack can be sequentially monitored by the PMGR circuit
pack while only 28 DS1 signals of switch capacity are lost.

The PMGR circuit pack can occupy any MUX circuit pack slot (except the MUXP
circuit pack slot) in the DS3 Interface Module and/or any SWIF circuit pack slot
(except for the protection SWIF siot) in the DS1 Interface Module. When
occupying a MUX circuit pack slot, the PMGR circuit pack has the ability to scan
DS1 tributaries within a DS3 signal. One PMGR circuit pack can scan all the DS1
tributaries in a DS3 Interface-16 Module while two PMGR circuit packs (one in the
upper half of the module and the other in the lower half) are required in the

DS3 Interface-32 Module. A PMGR circuit pack installed in a DS1 Interface
Module (DS1 interface or DS1 Interface-Protection) can scan all the DS1 signals
in its module as well as all the DS1 signals in the DS1 Interface Module (within a
DS1 Interface Bay) associated with the SWIO circuit pack pair.

Scanned monitoring is availabie for ESF and SF framed DS1 tributaries within
terminating DS3 (DS1 signals cross-connected to the interface module containing
the PMGR circuit pack) facilities, as well as for similarly framed DS1 signals from
DS1 facilities. Because the DACS IV-2000 system monitors each DS1 for less
than 10 percent of the time, it is not possible to gather as much detail about the
DS1 performance as full-time monitoring. Scanned monitoring is not available for
D31 tributaries within EC-1 facilities.

For hardware configuration information, including equipment constraints, refer to
the section titled “DS1 PM Hardware” in Chapter 4.

AT&T 365-340-400 July, 1993 2-15



System Features

Camp-on Monitoring

The DACS IV-2000 system provides two types of camp-on DS1 performance
monitoring; manual and automatic. Both options provide detailed examination of
DS1 signals and monitor the same parameters as the bridged access full-time
option. Any ESF or SF framed DS1 signal in the DACS |1V-2000 system can be
camp-on monitored. The PMGR circuit pack performs the camp-on monitoring of
any set of 28 DS1 signals in the frame. These include DS1 signals from DS1
facilities or DS1 tributaries within DS3 or EC-1 facilities, or any mixture of the
three. A switching capacity loss of 28 DS1 signals per PMGR circuit pack is
incurred.

The system description of the two options of camp-on monitoring are:

s Manual Camp-on Monitoring (short-term, user-initiated) — selected DS
signal, passing through a SWIF, MUX, or SMUX circuit pack is bridged to a
port on a PMGR circuit pack. The bridge connection is manually estab-
lished with the cONN-PM-T1 command. Manual camp-on monitoring con-
tinues until the camp-on connection is released with the DIsc-pPM-T1
command.

m  Automatic Camp-on Monitoring (system-initiated) — selected port(s) of a
PMGR circuit pack is designated for automatic camp-on using the
ENT-AUTOCMPN-T1 command. Automatic camp-on monitoring is activated
for DS1 signals being monitored in the scanned option that exceed user-
defined thresholds for bit error rates (BER) or out-of-frame seconds
(OOFS). In both cases, monitoring continues until the camp-on is released
with the DIsc-pM-T1 command. Automatic camp-on monitoring is not
available for DS1 tributaries of EC-1 facilities since these DSH1 tributaries
are not scanned.

A D81 signal that is being scanned can be simultaneously monitored in the camp-
on option without disengaging the scan monitoring. However, a single PMGR
circuit pack cannot monitor in both the scanned and camp-on modes.

Camp-on monitoring operates exactly like bridged access full-time monitoring.
Camp-on monitoring checks the health of DS1 tributaries within a DS3 or EC-1
facilities as well as DS1 signals from DS1 facilities. The DACS |V-2000 system
monitors these signals by bridging DS1 signals (with the exception of DS1 signals
already being monitored by a SWIF2 circuit pack using the dedicated full-time
option) to a PMGR circuit pack.

For hardware configuration information, including equipment constraints, refer to
the section titled “DS1 PM Hardware” in Chapter 4.
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DS1 PM Mode Mixing

As described previously, the DACS IV-2000 system provides three different DS1
performance monitoring modes. These modes can be implemented independently
or in unison. Any mix of modes can be in operation simultaneously, as dictated by
the specific application. The three modes are:

m  Full-time Monitoring — is provided for situations where continuous and
detailed performance monitoring is required (for example, end customer
DS1 services) and can be implemented in one of the two following options:

— Dedicated full-time — utilizes the SWIF2 circuit pack and monitors a
group of 28 DS1 signals associated with the SWIF2 circuit pack’s
two DS1IF circuit packs. This option is generally employed when all
or a large fraction of the incoming DS1 facilities require full-time
monitoring and/or when you want to monitor DS1 signals with for-
mats other than SF or ESF

— Bridged access full-time — utilizes the PMGR circuit pack and mon-
itors any D81 signal not aiready monitored in the dedicated full-time
option. This option is generally employed when you desire to per-
form selected full-time monitoring of DS1 signals on DS1 facilities
and/or full-time monitoring of DS1 tributaries within DS3 or EC-1
facilities.

m  Scanned Monitoring — is provided for situations when the performance
health of the DS1 signal is desired but when full-time monitoring is not
required. This mode is the most cost-effective mode provided by the
DACS IV-2000 system, as one PMGR circuit pack can monitor up to
420 DS1 signals

m  Camp-on Monitoring — is provided to be implemented independently or
used in conjunction with the scanned mode to automatically provide
detailed examination of DS1 signals that are suspected to be of degraded
quality based on trouble reports or scanned performance monitoring
results or by issuing a command to camp-on to a DS1 signal that is being
scanned by bridging the DS1 signal to a different PMGR circuit pack (the
scanning does not need to be disengaged). Any DS1 signal in the frame (in
DS1 facilities or DS1 tributaries in DS3 or EC-1 facilities) not being moni-
tored full-time can be camped-on with a PMGR circuit pack located in a
SWIF (except protection SWIF) circuit pack slot or MUX (except MUXP)
circuit pack slot.

Table 2-2 summarizes the DS1 performance monitoring capabilities, the mixing
and matching of modes, and the typical applications for each option. Restrictions
to simplify administration of DS1 performance monitoring can be implemented.
For example, full-time monitoring can be implemented for all incoming DS1
facilities and scanned monitoring for all DS1 tributaries of DS3 facilities. This is
accomplished by using all SWIF2 circuit packs in the DS1 Interface Modules and
by installing PMGR circuit packs in DS3 Interface Modules. Refer to titled “DS1
PM Hardware” in Chapter3 for hardware considerations and restrictions.
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Table 2-2. DS1 PM Summary

Monitoring Monitoring Method

Characteristics Dedicated Bridged Access l Scanned Access

DS1 Signals Moni- | DS1 Facilities DS1 Facilities DS1 Facilities

tored DS1s on DS3 Facilities DS1s on DS3 Facilities
DS1s on EC-1 Facilities

Monitoring Modes | Fuli-Time Full-Time/Camp-On Scanned

Parameters Mea- See Table 2-3 See Table 2-3 See Table 2-3

sured

Formats Moni- ESF, SF, and UNF ESF and SF ESF and SF

tored

Monitoring Cover-
age

28 DS1s associated with a
SWIF2

Any ESF or SF framed
DS1s in the system except
those using the dedicated
monitoring method

And ESF or SF framed
DS1s associated with a
PMGR (up to 420 DS1s)
except for those using the
dedicated monitoring
method

Implementation

m SWIF2s monitors 28
assigned DS1s

m Any mix of SWIF and
SWIF2 circuit packs
allowed in DS1 Inter-
tace Moduie

m PMGR occupies SWIF
slot in DS1 Interface
Module and/or MUX slot
in DS3 Interface Module

m PMGR can monitor any
set of DS1s [from any
interface moduie(s)] with
any mix of full-time and
camp-on

m Any number of PMGRs
allowed

m Frame capacity reduced
by 28 DS1s per PMGR

m DS1 Interface Module

— PMGR occupies
SWIF slot
— 1 PMGR per parr of
interface modules
m DS3 Interface Module
— PMGR occupies
MUX slot

— 1 PMGR per DS3
Interface-16 module

— 2 PMGRs per DS3
Interface-32 Module

m Frame capacity reduced
by 28 DS1s per PMGR

Typical Applica-
tions

m Full-time monitoring of
all or large fraction of
DS1 facilities

@ Full-ttme monitoring of
selected DS1s

m Camp-on monitoring of
selected DS1s to pro-
vide detailed examina-
tion of DS1s suspected
of being of degraded
quality

m Monitor performance
health of any DS1s that
do not require full-time
monitoring
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Monitored Parameters

The DACS 1V-2000 monitors and reports both path and line performance
parameters to verify that service quality objectives specified in terms of these
parameters are being mei. Performance monitoring only occurs during available
time because service quality assessments cannot be determined during a period
of service outage. From a service perspective, there are two important criteria that
must be verified. These are:

m Availability of service which is measured by the parameter UAS (Unavail-
able Secondsj

m Quality of service during available time which is measured by the other per-
formance monitoring parameters.

In addition to the path and line parameters that are monitored and reported, the
DACS 1V-2000 system can detect incoming trouble condition indicators on SF and
ESF formatted DS1 signals.

Near-End Path Parameters

Path performance monitoring parameters apply only to ESF formatted and SF
formatted signals, (that is, they do not apply to UNF signals). The path
performance parameters are determined using the cyclic redundancy check
(CRC-6) codes in the ESF format or using framing bit errors (FBE) in the SF
format. The path parameters are:

m Path Code Violation (CVP) — is a count of CRC-6 violations in DS1 ESF
formatted signals or FBEs in DS1 SF formatted signals. A CRC-6 violation
occurs when the received CRC-6 code is not identical to the locally calcu-
lated CRC-6 code. A FBE occurs when a frame bit error is received in the
frame bit pattern of the SF formatted signal.

m  Path Out-of-Frame Second (OOFS) — is a count of out-of-frame (OOF)
events occurring over the path. In measuring OOF events, an integration
time of one second is used so that all of the OOF events within that second
are counted as one. An OOF event occurs when the density of two FBEs
out of four consecutive frame bits are detected. An OOF defect is termi-
nated when no FBEs occur within four or more consecutive frame bit posi-
tions.

s Path Errored Seconds (ESP) — is a count of the seconds having at least
one CVP or OOF (for ESF formatted signals) or at least one FBE or OOF
(for SF formatted signals).

m Path Bursty Errored Seconds (BESP) — is a count of one-second intervals
with between 2 and 319 CVPs and no OOFSs (for ESF formatted signals)
or one-second intervals with 2 to 7 FBEs and no OOFSs (for SF formatted
signals). BESP is not monitored during scanned performance monitoring
mode.
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Path Severely Errored Seconds (SESP) — is a count of one-second inter-
vals with 320 or more CVPs or an OOFSs (for ESF formatted signals) or
one-second intervals with 8 or more FBEs or an OOFSs (for SF formatted
signals).

Unavailable Seconds (UAS) — is a period of unavailable time beginning
when there are ten consecutive seconds with an SESP occurring or when
an alarm indicating signal (AIS), loss-of-signal (LOS), or loss-of-frame
(LOF) trouble condition is declared. Once unavailable, and if no failure is
present, the DS1 path becomes available at the onset of ten contiguous
seconds with no SESPs.

Path Degraded Minute (DM) — is a service-related parameter that is
defined on a frame-wide basis. Any available minute is considered a DM if
it has all SESs removed and has more than the set threshold of CRC-6 vio-
lations. DMs do not apply to SF formatted signals.

Near-End Line Parameters

DS1 line parameters only apply to DS1 signals that terminate on DS1 interface
circuit packs in a DACS IV-2000 system. Line performance parameters are
determined using bipolar violations. The line parameters are:

Line Code Violations (CVL) — are illegal bipolar violation (BPV) events (for
DS1 signals). A BPV event for an AMI-coded DS1 signal is the occurrence
of a pulse of the same polarity as the previous pulse, and a BPV event for a
B8ZS-coded DS1 signal is the occurrence of a pulse of the same polarity
as the previous pulse without being a part of the zero substitution code.
This parameter is not monitored during a LOS condition. For unframed
(UNFRMD) DS1 signals interfacing with the DACS 1V-2000 system, CVLs
are used to determine the bit error rate (BER) of the incoming DS1 signal.
Also, signals that are not being monitored by the full-time or camp-on mode
have their BER thresholds estimated with CVL counting.

Line Errored Second {ESL) — measures seconds during which at least one
CVL has occurred.

Line Severely Errored Seconds (SESL} — measures seconds with more
than 1544 CVLs. This parameter is not monitored during a LOS condition.

Far-end Path Parameters

Far-end path parameters are only collected in the system by reading the extended
super frame (ESF) data link. There is no writing of performance parameters by the

DACS

IV-2000 system onto this data link

The ANSI T1.403 standard specifies that the equipment that terminates an ESF
DS1 facility monitors the performance of the incoming signal and transmits a
performance report to the far-end once per second. The report contains
performance data for each of the previous four one-second intervals.
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The DACS IV-2000 system is capable of reading this report and maintaining a
database of the far-end performance data.

The far-end path parameters are:

Severely Errored Frame Seconds (SEFS) — is a count of one-second per-
formance report message intervals received from the far-end. containing
one or more Severely Errored Frame (SEF) events. An SEF event is the
occurrence of two or more FBEs in a 0.75 ms window.

Slipped Seconds (SLS) — is a count of one-second performance report
message intervals received trom the far end containing one or more con-
trolled slip (CS) events. A CS is the replication or deletion of the 192 pay-
load bits of a DS1 frame by a path terminating network element. A CS can
be performed when there is a difference between the timing of a synchro-
nous receiving terminal and the received signal. intervals.

Path Code Violation (CVP) — is a count of far-end CRC-6 violations occur-
ring during a defined accumulation period. Since far-end CRC-6 errors
occurring during each second are reported to the near-end (not as exact
counts, but in quantized form), the far-end CVP parameter is accumulated
as one of six groups; G1 =1 CVPs, G2 =5 CVPs, G3 = 10 CVPs, G4 = 100
CVPs, G5 =319 CVPs, and G6 = 333 CVPs.

Path Errored Seconds (ESP) — is a count of one-second performance
report message intervals containing one or more CVP events, one or more
SEF events, or one or more CS events.

Path Severely Errored Seconds (SESP) — is a count of one-second perfor-
mance report message intervals containing 320 or more CVP events or
one or more SEF events.

Path Bursty Errored Seconds (BESP) — is a count of one-second perfor-
mance report message Iintervals containing between 2 and 319 CVP
events and no SEF events. BESP is not monitored during scanned pertfor-
mance monitoring mode.

Path Degraded Minute (DM) — is a service-related parameter that is
defined on a frame-wide basis. Any available minute is considered a DM if
it has all SESs removed and has more than the set threshold of CRC-6 vio-
lations. DMs do not apply to SF formatted signals.

Unavailable Seconds (UAS) — is a period of unavailable time beginning
when there are ten consecutive seconds with an SESP occurring or when
an alarm indicating signal (AIS), loss-of-signal (LOS), or loss-of-frame
(LOF) trouble condition is declared. Once unavailable, and if no failure is
present, the DS1 path becomes available at the onset of ten contiguous
seconds with no SESPs.
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Parameter Measurements

The DACS 1V-200 performance monitoring feature monitors and accumulates
measurements for the parameters listed in Table 2-3. Table 2-3 shows those
parameters that are measured given the options of: full-time, camp-on, and scan
performance monitoring in conjunction with line format and location.

Table 2-3. DS1 PM Parameters

192]
IS
[N
=

. Monitored Full-Time Camp-On
Location

Parameter ESF | SF | UNF | ESF | SF | UNF

CVL
ESL
SESL
CVP
Near- ESP
End BESP
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QOOFs
DM
UAS
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w
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w
i
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==L
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' 2= ZTZEL

SEFS
SLS
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Far- SESP
End CVP
BESP
DM
UAS

' g

=EE=TIZLIEZILZLZEIZEZEIZELZEIEZETILZEL LS
=TI ZEIEILEZEZTIEZIZEZEZ

Note: M denotes parameter being monitored for the given performance monitoring option and line format.

Table 2-4 lists the default threshold levels for measured parameters in the full-time
and camp-on performance monitoring modes. Table 2-5 lists the default threshold
levels for measured parameters in the scan performance monitoring mode.
Threshold levels are given for both short interval (15 minute and hourly)
accumulated data and for daily accumulated data. As indicated the line
performance parameters (CVL, ESL, and SESL) are valid only for the DS1 that
terminate on the DACS IV-2000 through a DS1 interface circuit pack.
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Table 2-4. Full-Time/Camp-On DS1 PM Defaults

DS1 Framing Format

Extended Super Frame
Monitored | FarFnd NearEnd Super Frame Unframed

ar-En ear-En

Parameter I=e ¥ 5 Min 15 Min 15 Min

and and and and

Hourly | Daily Hourly | Daily Hourly | Daily Hourly | Daily

L
*

CvpP - - 53184 | 132960 | 6616 16540 - -
ESP - - 259 648 38 95 - -
BESP - - 100 600 19 90 - -
SESP - - 40 100 11 27 - -
OOFS - - 7 17 7 17 - -
DM - - 15 360 - - - -
UAS - - 10 10 10 10 - -
CvP 53184 | 132960 | - - - - - -
ES 259 648 - - - - - -
BES 100 600 - - - - - -
SES 40 100 - - - - - -
SEFS 7 17 - - - - - -
SLS 7 17 - - - - - -
DM 15 360 - - - - - -
UAS 10 10 - - - - - -
CVL* - - 53360 | 133400 | 53360 133400 | 53360 | 133400
ESL” - - 259 648 259 648 259 648
SESL* - - 40 100 40 100 40 100

* Only applicable for DS1 signals terminating on DS1intertace Modules.
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Table 2-5. Scan PM Defaults

DS1 Framing Format
Extended Super Frame
Monitored - - Super Frame
Far-End Near-End
Parameter 1 9erm 15 Min 15 Min
and and and
Hourly Daily Hourly Daily Hourly Daily
g
CvP - - 1772 4432 177 443
ESP - - 8 21 1 3
SESP - - 1 3 1 3
OOFS - - 1 2 1 2
ES 8 21 - - - -
SES 1 3 - - - -
SEFS 1 2 - - - -
cvL* - - 53360 133400 53360 133400
ESL* - - 259 648 259 648
SESL* - - 40 100 40 100

* Only applicable for DS1 signals terminating on DS1 interface circuit packs.

The path performance parameters are determined using the cyclic redundancy
check-6 (CRC-6) codes in the ESF format or using framing bit errors (FBE) in the
SF format. Line performance parameters are based on bipolar violations.

The ED-NE command can be used to provision the monitoring time interval for
the short accumulation period measured parameters to be either fifteen minutes
or one hour. Daily accumulation period parameters are accumulated for 24 hour
periods which begin at midnight. Fifteen minute or one hour data is stored for the
preceding 24 hours and daily information is stored for seven days.

Trouble Condition Reporting

Facility alarm messages are generated if there is a loss-of-signal (LOS) condition
or if the bit error rate (BER) threshold is exceeded. The BER is based on either
BPVs, the framing bits of the SF format, or the CRC-6 bits of the ESF format. The
BER is settable using the ED-T1 command and can range from 1073 through 10°°
errors per second. In addition to reporting the LOS and BER alarms, the DACS
IV-2000 reports incoming alarm indication signal (AIS), yellow alarm, and
loss-of-frame (LOF) status conditions.

Monitoring for BER threshold crossings is independent of performance
monitoring. Therefore, the performance monitoring feature does not have to be
provisioned for the system to monitor the BER count. The system monitors the
BER rate for the threshold levels: 103 through 1078 for SF formatted signals or
107 through 10°° for ESF formatted signals.
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If the BER count for a specific DS1 signal exceeds the threshold, the system
sends a REPT ALM T1 message and flashes the LED on the circuit pack
terminating the DS1 signal.

Data Reporting

The system database maintains running tallies of all the parameters monitored by
the DS1 Performance Monitoring feature. When a parameter count is changed,
data is collected based on the parameter and the collection interval previously
selected in the ED-T1 and ED-NE commands. Each parameter has a
predetermined threshold established by the system administrator. If a threshold is
exceeded, the system generates a threshold crossing alert (TCA) message
(REPT EVT T1) over the administrative links. Records of the processed
performance monitoring data are generated in response to the RTRV-PM-T1
command. The system also provides the capability to schedule performance
reports to be generated according to a defined timetable set by the
SCHED-PMREPT-T1 command. Schedules can be established for automatic
petformance reports and can specify:

m  Starting time of the first report

® Interval between reports {settable from 15 minutes to 24 hours for the
15-minute or 1-hour data. or from 1 to 7 days for the daily data)

m  Facilities included in the report
m Parameters to be reported
®  Monitoring time period covered by each report

m  Total number of reports

=>» NOTE:
If circuit pack fails or is removed in a DS1 protection group (pair of DS1IFs
and SWIF circuit packs) or a PMGR1 circuit pack, or where manual switch
to protection in a DS1 protection group is made, loss of the current short
interval (15 minute or 1 hour) and the current daily total DS1 path perfor-
mance monitoring data that is being collected occurs. Also, the removal,
failure, or provisioned removal of a UC2 circuit pack in a DS1 interface
module and/or a modute equipped with PMGR1 circuit packs causes loss
of all short interval and the current daily total DS1 performance monitoring
data associated with the DS1 interfaces or DS1 interfaces monitored by
the PMGR1 circuit packs in the module.

Failure of the hard disk (PRI) causes loss of the 7-day history of daily total
DS1 performance monitoring data for all monitored DS1 facilities on the
DACS IV-2000 system.

Any unused ports being monitored, either full-time or scanned, should be
provisioned as unframed (UNF). Since whole DS1 interface groups or DS1 ports
associated with MUXs can be monitored or scanned, there is the possibility of
including unused ports. By not provisioning unused ports as UNF, the craft
interface terminal can be inundated with REPT EVT T1 messages.
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The system generates scheduled reports using the REPT PM T1 message. To
receive these reports, the administrative link(s) must meet these conditions:

m  The correct authorization code must be logged in
m Message Screening must be set tc AUTO or ALL
m  User Privilege Code (UPC) of pPM1, PM2, PM3, PM4, of PM5 must be used.

The REPT PM T1 message reports DS1 performance information as scheduled
in the SCHED-PMREPT-T1 command.

DS3 Performance Monitoring

DS3 performance monitoring provides the following:
m  DS3 performance data based on path as well as line parameters

m  Processed performance data in compliance with Bellcore TR-TSY-000820
(TR820) as well as AT&T Compatibility Bulletin Number 149, Maintenance
Standards for Digital Transmission Systems, issue 3 (CB149)

m Performance monitoring data available on all message-based administra-
tive links

Except for the Copy of Parity Bits (CP-BIT) errors of the C-bit parity format, the
DACS IV-2000 normally does not monitor the total path of the DS3 signal. This is
because upstream equipment cleans up the signal before it reaches the DACS
IV-2000 system. With enhanced performance monitoring, the system now
monitors the F- and M-bits in the DS3 signal to provide DS3 path performance
monitoring for the M13 line DS3 format in addition to the CP-BITS errors of the
C-bit parity format for path monitoring of that format.

The DACS 1V-2000 processes performance data in compliance with TR820
(PSET#2) as well as with CB149 (PSET#1). This applies to both the M13 line and
C-bit parity formats. It also applies to both line monitoring (LCV and DS3 parity)
and path monitoring (DS3 F- and M-bits, DS3 CP-BITS and DS3 far end block
error bits). The following performance primitives (Bit Error Rate Metric parameter)
can be monitored:

m  Bipolar Violations (BPV) [BPVs monitored but not stored)]
m  Parity (PTY)

m  Copy of Parity Bits (CP-BITS)

m F & M Bits Adjusted (FMA-BITS)

m  F & M Bits Non-Adjusted (FMN-BITS)

At any given time, only one primitive can be monitored on a DS3 port. The
CP-BITS primitive is valid only for the C-bit parity format (not for the M13 line
format). In addition, the bit-error-rate (BER) alarm threshold can be provisioned to
one of the values in the range: 10 through 10°°.
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With DS3 performance monitoring, the software reports all performance
parameters and alarm conditions over any of the DACS |V-2000 administrative
links. This includes the Snider links as well as the X.25 link.

=>» NOTE:

Removing a MUX2 circuit pack or failure of a MUX2 circuit pack causes the
loss of all stored DS3 performance monitoring data for the associated DS3
facility.

Table 2-6 summarizes the DS3 performance parameters that are monitored by the
DACS IV-2000 system.

Table 2-6. DS3 PM Parameters

Parameter Set Monitored Parameter Path Line
]

BEC M M

OOFSs M M

PSET#1 ESA M M
CB149 ESB M M
( ) ESC M M
SES M M

UAS M M

(04Y) M M

PSET#2 COFs M M
(TR820) ES M M
SES M M

UAS M M

PSET#1 (CB149) Parameters

The foliowing are the performance monitored parameters specified by
Compatibility Bulletin No. 149 requirements:

Block Error Counts (BEC) — is a count of M-frames received with at least
one P-bit parity error, one F- and M-bit error, or one line coding violation
(LCV). A LCV event occurs when bipolar violations (BPV) or excessive
zeros (EXZ) are detected. A BPV for a B3ZS-coded DS3 signal is the
occurrence of a pulse of the same polarity as the previous pulse without
being part of the zero substitution code. A EXZ is the occurrence of any
zero string length of 3 bits or more.

Out-Of-Frame Seconds (OOFS) — is a count of OOF events. An OOF
event occurs when 3 out of 16 F-bit errors are received or when 2 errored
M-bit patterns out of 4 M frames are received.
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m  Errored Seconds Type A (ESA) — is a count of one-second intervals with
no OOFSs and exactly one BEC.

m Errored Seconds Type B (ESB) — is a count of one-second intervals with
no OOFSs and between 1 and 44 BECs.

m Errored Seconds Type C (ESC) — is a count of one-second intervals with
either an OOFS condition or 45 or more BECs.

m  Severely Errored Seconds (SES) — is a count of one-second intervals with
a BER greater than 10 or if one or more OOFSs have occurred.

m  Unavailable Seconds (UAS) — measure the duration for which service is
unavailable. The line is unavailable from the onset of 10 contiguous SESs,
or the onset of the condition leading to a failure. Once unavailable, and no
failure is present, the path becomes available at the onset of 10 contiguous
seconds with no SESs. This parameter is the only parameter counted
when the line is unavailable.

PSET#1 performance parameters have settable thresholds for the current
15-minute interval and for the 96 15-minute (24 hours) rolling total. Their default
values for the given time interval are shown in Table 2-7.

Table 2-7. PSET#1 (CB149) Defaults

Interval
Parameter

15 Minutes 24 Hours
BEC 4000 386500
ESA 30 90
ESB 30 90
ESC 20 60
OOFSs 10 30
UAS 30 90

When these thresholds are exceeded, a corresponding threshold crossing alert
(TCA) message is generated. These thresholds are modifiable, and if you do not
specify a threshold crossing level, the DACS IV-2000 assumes the default vaiue
for that parameter. If the count of any of the above parameters exceeds the
capacity of a specific register, the system pegs the register at the maximum value.
The register reinitializes at the end of the data collection interval after storing the
data in memory.

The only allowed DS3 accumulation period for the PSET#1 parameters is 15-MIN
and is provisioned with the ED-NE command. A rolling window and a rolling total
of the last 96 15-minute intervals is provided. A validity indicator provides an
indication of whether data being sent to an operations system (OS) or
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administrative link is valid and covers the entire accumulation period. It can have
a value of coMpPL (complete). PRTL (partial), or NaA (not available).

PSET#2 (TR820) Parameters

The following are the performance monitored parameters specified by
TR-TSY-000820 requirements:

Coding Violations (CV) — is a count of errors detected in an M-frame.
M-frame errors are determined from line code violations (LCV), DS3 frame
parity errors (P-bit or CP-bit errors), or DS3 F- and M-bit errors. A LCV
event occurs when bipolar violations (BPV) or excessive zeros (EXZ) are
detected. A BPV for a B3ZS-coded DS3 signal is the occurrence of a pulse
of the same polarity as the previous pulse without being part of the zero
substitution code. A EXZ is the occurrence of any zero string length of 3
bits or more.

Out-Of-Frame Seconds (OOFS) — is a count of OOF events. An OOF
event occurs when 3 out of 16 F-bit errors are received or when 2 errored
M-bit patterns out of 4 M frames are received.

Errored Seconds (ES) — is a count of one-second intervals with one or
more CVs or one or more OOFS conditions have occurred.

Severely Errored Seconds (SES) — is a count of one-second intervals with
a BER greater than 10 or if one or more OOFSs have occurred.

Unavailable Seconds (UAS) — measure the duration for which service is
unavailable. The line is unavailable from the onset of 10 contiguous SESs,
or the onset of the condition leading to a failure. Once unavailable, and no
failure is present, the path becomes available at the onset of 10 contiguous
seconds with no SESs. This parameter is the only parameter counted
when the line is unavailable.

PSET#2 performance parameters have settable thresholds for the current 15-MIN
interval, the current 1-HR interval, and for the 1-DAY interval (96 15-MIN or
twenty-four 1-HR). Their default values are given in Table 2-8.

Table 2-8. PSET#2 (TR820) Defaults

Interval
Parameter
15 Minutes 1 Hour 24 Hours
L.
cvVv 4000 16100 386500
ES 40 40 90
SES 20 20 60
OOFS 10 10 30
UAS 30 30 a0
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When these thresholds are exceeded, a corresponding TCA message is
generated. These thresholds are modifiable, and if a threshold crossing level is
not specified, the DACS 1V-2000 assumes the default value for that parameter. If
the count of any of the above parameters exceeds the capacity of a specific
register, then the system pegs the register at the maximum value. The register
reinitializes at the end of the data collection interval after storing the data in the
system memory.

Data Reporting (DS3PM/TABS Option)

The DACS [V-2000 system provides six parameters for reporting to the General
Telemetry Processor (GTP) Operations System (OS) via the TABS link for both
the near-end and far-end of the monitored C-bit formatted DS3 paths. These
parameters are:

m  Data Missing Indicator — when 0, indicates valid near-end or far-end per-
tormance monitoring data. The other five parameters for this path were
successfully calculated for the complete measurement interval. When 1,
indicates invalid near-end or far-end performance monitoring data. as
occurs when a DS3 port is provisioned during a measurement interval and
cannot be monitored for the entire interval. This parameter also can be set
to 1 (for the far-end only) if a near-end OOF second occurred during the
measurement intervali, because the far-end parameter cannot be updated
when the incoming signal is an error. An OOF event occurs when 3 out of
16 F-bit errors are received or when 2 errored M-bit patterns out of 4 M
frames are received.

m  Number of Detected Errors Counter — reflects the total near-end bit error
(NEBE) or far-end bit error (FEBE) count for the measurement interval. Its
final value does not exceed 563880:+5%, which is calculated by multiplying
the maximum bit error counts per second (9398+5%) by the number of sec-
onds in the measurement interval (60).

The near-end counter is set to 0 at the beginning of each measurement
interval and is incremented by the contents of the NEBE counter at the end
of each second. During AIS conditions, the NEBE counter is obtained from
C-BITS in the incoming DS3 signal. During OOF and LOC conditions, the
NEBE counter increments at its maximum rate.

The far-end counter is set to 0 at the beginning of each measurement inter-
val and is incremented by the contents of the FEBE counter at the end of
each second, except that it is not incremented for a second during which a
near-end OOF second occurs.

2-30 AT&T 365-340-400 July, 1993



DACS IV-2000 Release 3.0
Reference Manual

e ————————————— |

OOF Seconds — includes a count and a status flag. The count is 0 at the
beginning of each measurement interval and is incremented once after
each second for:

— The near-end if the near-end OOFAIS latch was set during that sec-
ond

— The far-end if both the following are true:

1 The far-end OOFAIS (X-bit) latch is set, meaning that an
OOF, LOS, or AIS condition occurred in the far-end proces-
sor’s signal and was flagged using X-bit signaling

2. The near-end OOFAIS latch is not set

The final value for this parameter does not exceed 60. The status flag
reflects the state of the far-end OOFAIS (X-bit) latch after the last second in
the measurement intervai.

Type A Errored Seconds Counter — gives the number of seconds in which
one and only one error has occurred. This counter is 0 at the beginning of
each measurement interval, and the final value does not exceed 60. This
counter is incremented once after each second if the following is true:

— The OOFAIS latch is not set
— The BE counter equals 1
— And for far-end only. the near-end OOFAIS latch is not set

Type B Errored Seconds Counter — gives the number of seconds in which
errors have occurred but at an error rate of less than 10€. The counter is 0
at the beginning of each measurement interval, and the final value does
not exceed 60. It is incremented once after each second if the following is
true:

— The OOFAIS iatch Is not set
— The BE counter is greater than 1 and less than or equal to 44
— And for far-end only, the near-end OOFAIS latch is not set

Type C Errored Seconds Counter — reflects the number of seconds during
the measurement interval for which the near-end path was partially unus-
able (an error rate greater than 10'6). The final value of this parameter
does not exceed 60. The counter is 0 at the beginning of each measure-
ment interval and is incremented once after each second if the following is
true:

— The OOFAIS latch is set
— The BE counter exceeds 44

— And for far-end only, the near-end OOFAIS latch is not set
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SONET Performance Monitoring

The DACS IV-2000 system provides SONET performance monitoring capabilities
tor intermediate points on the STS-1 and VT1.5 paths as well as at termination
points. In this way the DACS IV-2000 provides a centralized point for monitoring
the health the SONET network.

For the VT1.5 path, near-end performance monitoring is provided by counting the
Bit Interleaved Parity-2 (BIP-2) coding violations using bits 1 and 2 of the V5 byte
of the VT1.5 signal. From these counts, the DACS 1V-2000 system derives the
VT1.5 path performance monitoring parameters (refer to Table 2-8 for
parameters)

For the STS-1 path, the DACS 1V-2000 provides both near-end and far-end
performance monitoring. Near-end STS-1 performance monitoring is
accomplished by counting the BIP-8 coding violations using the B3 byte of the
STS-1 signal. These counts are used to derive the STS-1 path performance
monitoring parameters (refer to Table 2-8 for parameters). The far-end
parameters are derived by counting the Far-End Block Error (FEBE) using bits 1
through 4 of the G1 byte of the STS-1 signal and the STS-1 yellow alarm.

In its implementation of the SONET networking feature, the DACS V-2000
extends its performance monitoring capabilities of asynchronous signals to
SONET signals. Performance monitoring thresholds in the DACS IV-2000 are
selectable on a per-parameter, per-channel basis. Threshold crossing alert (TCA)
messages are generated when thresholds are exceeded. Performance monitoring
reports are available on both scheduled or demand basis. For the SONET signals,
the DACS IV-2000 stores 15-minute bins for up to 8 hours, and performance
monitoring totals for the current and previous day.

=» NOTE:
Removing an SMUX circuit pack or failure of an SMUX circuit pack causes
the loss of all stored STS-1 and/or VT1.5 performance monitoring data for
the associated EC-1 facility.

Monitored Parameters

The DACS IV-2000 system monitors and reports section, line, and path perfor-
mance parameters to verify that service quality objectives specified in terms of
these parameters are being met. Performance monitoring only occurs during
available time because service quality assessments cannot be determined during
a period of service outage. From a service perspective, there are two important
criteria that must be verified. These are:

m  Availability of service which is measured by the parameter UAS (Unavail-
able Seconds)

® Quality of service during available time which is measured by the other per-
formance monitoring parameters
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Table 2-8. STS-1/ VT1.5 PM Parameters

STS-1 VT1.5
Monitored Parameter
Section Line Path Path
. P

SEFS M - - -

LOSS M - - -

cVv M M M

ES - M M M

ESA - M M M
Near-End

ESB - M M M

SES M M M

ALS - - M M

AlISS - M - -

UAS - M M M

cVv - - M -

ES - M -

ESA - M -
Far-End

ESB - - M -

SES - - M .

UAS - - M -

Note: M means monitoring is available for the parameter specified.

Near-End STS-1 Section Parameters

The following are the STS-1 section performance monitoring parameters specified
by the ANSI T1M1.3 requirements:

m Severely Errored Framing Seconds (SEFS) — is the count of one-second
intervals containing one or more out of frame (OOF) events.

m Loss of Signal Seconds (LOSS) — is the count of one-second intervals
containing one or more LOS defects. An LOS defect is the occurrence of
no transitions on the incoming STS-1 signal (before descrambling) for a
time period between 2.3 us and 100 ps. The LOS defect is terminated after
a 125 ps interval during which the LOS defect entry criteria is not met.
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STS-1

section performance parameters have settable thresholds for current

15-minute interval and for the current day. Their default values for the given time
interval are shown in Table 2-9.

Near-End STS-1 Line Parameters

The following are the STS-1 line petfformance monitoring parameters specified by
the ANSI T1M1.3 requirements:

STS-1

Coding Violations (CV) — is the count of the BIP errors detected at the line
layer of the incoming STS-1 signal. The CV counter is incremented for
each BIP error detected. That is, each line BIP-8 can detect up to eight
errors per STS-1 frame, with each error incrementing the CV counter. CVs
for the line layer are collected using the BIP-8s in the B2 byte located in the
line overhead of each STS-1 signal.

Errored Seconds (ES) — is a count of one second intervals during which at
ieast one or more CVs or AIS defects occurred.

Errored Seconds Type A (ESA) — is a count of one second intervals during
which exactly one line CV and no AIS defects occurred.

Errored Seconds Type B (ESB) — is a count of one second intervals during
which more than one but less than the number of line CVs that cause a
SES (the number of line CVs is set by the SET-TH-NE command [system
default is 12, allowable range is 1 to 55]) and no AIS defects occurred.

Severely Errored Seconds (SES) — is a count of one second intervals dur-
ing which the number of line CVs set by the SET-TH-NE command is met
or exceeded or during which one or more AlS defects occurred.

Alarm Indication Signal Seconds {AISS) — is a count of one-second inter-
vals containing one or more AlS defects. An AlS defect is the occurrence of
a 111 pattern in bits 6, 7. and 8 of the K2 byte in five contiguous STS-1
frames. The AIS defect terminates when bits 6, 7, and 8 of the K2 byte do
not contain the 111 pattern for five contiguous STS-1 frames.

Unavailable Seconds (UAS) — measure the duration for which service is
unavailable. The line is unavailable from the onset of 10 contiguous SESs,
or the onset of the condition leading to a failure. Once unavailable, and no
failure is present, the line becomes available at the onset of 10 contiguous
seconds with no SESs. This parameter is the only parameter counted
when the line is unavailable.

line performance parameters have settable thresholds for current

15-minute interval and for the current day. Default values for the given time
intervals are shown in Table 2-9.
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Near-End STS-1 Path Parameters

The following are the STS-1 path performance monitoring parameters specified
by the ANSI T1M1.3 requirements:

Coding Violations (CV) — is the count of the BIP errors detected at the
path layer of the incoming STS-1 signal. The CV counter is incremented for
each BIP error detected. CVs for the path layer are collected using the
BIP-8 in the B3 byte located in the path overhead of each STS-1 signal.

Errored Seconds (ES) — is a count of one second intervals during which
one or more path CVs, AIS, or LOP defects occurred.

Errored Seconds Type A (ESA) — is a count of one second intervals during
which exactly one path CV and no AIS or LOP defects occurred.

Errored Seconds Type B (ESB) — is a count of one second intervals during
which more than one but less than the number of path CVs that cause a
SES (the number of path CVs is set by the SET-TH-NE command [system
default is 9, allowable range is 1 to 55]) occurred and no AIS defects
occurred.

Severely Errored Seconds (SES) — is a count of one second intervals dur-
ing which the number of path CVs set by the SET-TH-NE command is met
or exceeded or during which one or more AIS defects occurred.

Alarm Indication Signal/Loss of Pointer Seconds (ALS) — is a count of
one-second intervals containing one or more AlS or LOP defects. An STS
path AIS defect is the occurrence of all ones in bytes H1 and H2 in three
contiguous STS-1 frames. The STS path AIS defect terminates when a
valid STS pointer is detected with the New Data Flag (NDF) set to 1001
(inverted) for one frame or 0110 (normal) for three contiguous STS-1
frames. An LOP defect occur when either a valid pointer is not detected in
eight consecutive frames, or when eight consecutive frames are detected
with the NDF set to 1001 without a valid concatenation indicator. The LOP
defect is terminated when either a valid pointer with a normal NDF (set to
0110), or a valid concatenation indicator is detected for three contiguous
frames.

Unavailable Seconds (UAS) — measure the duration for which service is
unavailable. The path is unavailable from the onset of 10 contiguous SESs,
or the onset of the condition leading to a failure. Once unavailable, and no
failure is present, the path becomes available at the onset of 10 contiguous
seconds with no SESs. This parameter is the only parameter counted
when the path is unavailable.

STS-1 path performance parameters have settable thresholds for current
15-minute interval and for the current day. Default values for the given time
intervals are shown in Table 2-9.
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Table 2-9. STS-1 PM Defaults

Accumulation Interval

Parameter Name | 15Min Day
Default Range Default Range
R .
Section Performance Monitoring Parameters (Near-End)
SEFS 10 0-900 100 0-86400
LOSS 10 0-900 100 0-86400

Path and Line Performance Monitoring Parameters (Near-End)

Cv 4666 0-46660 447900 0-4479000
ES 65 0-900 648 0-86400
ESA 65 0-900 648 0-86400
ESB 65 0-900 648 0-86400
SES 10 0-900 100 0-86400
AISS (line only) 10 0-900 100 0-86400
ALS (path only) 10 0-900 100 0-86400
UAS 10 0-900 100 0-86400
Path Performance Monitoring Parameters (Far-End)

cv 4666 0-46660 447900 0-4479000
ES 65 0-900 648 0-86400
ESA 65 0-900 648 0-86400
ESB 65 0-900 648 0-86400
SES 10 0-900 100 0-86400
UAS 10 0-900 100 0-86400
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Far-End STS-1 Path Parameters

For valid far-end monitoring, far-end parameters are derived during one-second
intervals that contain no near-end LOP or AIS defects. For one-second intervals
that do contain near-end LOP or AlS defects, all far-end parameters are set to
zero and the invalid data flag is raised. The far-end STS-1 path layer performance
Is conveyed back to the near-end STS-1 Path Terminating Equipment (PTE)
through the path status (G1) byte. Bits 1 through 4 provide a STS-1 path FEBE
indication and convey the count of interleaved bit blocks that have been detected
in error by the path BIP-8 (byte B3) code. The STS-1 yellow alarm signal conveys
the occurrence of AIS or LOP defects detected at the near-end.

Far-end STS-1 path parameters are derived from the STS-1 path FEBE and
yellow and are similar to STS-1 path performance parameters defined for the
near-end STS-1 path.

When these thresholds are reached, a corresponding threshold crossing alert
(TCA) message is generated. These thresholds are modifiable, and if you do not
specify a threshold crossing level, the DACS IV-2000 assumes the default value
for that parameter. If the count of any of the parameters in Table 2-9 exceeds the
capacity of a specific register, the system pegs the register at the maximum value.
The register reinitializes at the end of the data collection interval after storing the
data in memory.

Near-End VT1.5 Path Parameters

The following are the VT1.5 path performance monitoring parameters specified by
the ANSI T1M1.3 requirements:

m  Coding Violations (CV) — is the count of the BIP errors detected at the
path layer of the incoming VT1.5 signal. The CV counter is incremented for
each BIP error detected. CVs for the path layer are collected using the
BIP-2 in the V5 overhead byte of the floating VT.

m  Errored Seconds (ES) — is a count of one second intervals during which
one or more path CVs, AIS, or LOP defects occurred.

w  Errored Seconds Type A (ESA) — is a count of one second intervals during
which exactly one path CV and no AIS or LOP defects occurred.

m  Errored Seconds Type B (ESB) — is a count of one second intervals during
which more than one but less than the number of path CVs that cause a
SES (the number of path CVs is set by the SET-TH-NE command [system
default is 4, allowablie range is 1 to 20]) occurred and no AIS or LOP
defects occurred.

m  Severely Errored Seconds (SES) — is a count of one second intervals dur-
ing which the number of path CVs set by the SET-TH-NE command is met
or exceeded or during which one or more AIS or LOP defects occurred.

AT&T 365-340-400 July, 1993 2-37



System Features

VT1.5

Alarm Indication Signai/Loss of Pointer Seconds (ALS) — is a count of
one-second intervals containing one or more AIS or LOP defects. An AlS
defect is the occurrence of all ones in bytes V1 and V2 in three contiguous
VT superframes. The AIS defect terminates when a valid VT pointer with a
valid VT size is detected with the New Data Flag (NDF) set to 1001
(inverted) for one VT superframe, or 0110 (normal) for three contiguous VT
superframes. An LOP defect occur when either a valid pointer is not
detected in eight consecutive VT superframes, or when eight consecutive
VT superframes are detected with the NDF set to 1001 without a valid con-
catenation indicator. The LOP defect is terminated when either a valid
pointer with a normal NDF (set to 0110), or a valid concatenation indicator
is detected for three contiguous VT superframes.

Unavailable Seconds (UAS) — measure the duration for which service is
unavailable. The path is unavailable from the onset of 10 contiguous SESs,
or the onset of the condition leading to a failure. Once unavailable, and no
failure is present, the path becomes available at the onset of 10 contiguous
seconds with no SESs. This parameter is the only parameter counted
when the path is unavailable.

path performance parameters have settabie thresholds for current

15-minute interval and for the current day. Their default values for the given time
intervai are shown in Table 2-10.

Table 2-10. VT1.5 PM Defaults (Near-End)

Accumulation Interval
Parameter Name | 15 Min Day

Default Range Default Range

— —— ——

cv 156 0-16383 14930 0-1048575
ES 65 0-900 648 0-86400
ESA 65 0-900 648 0-86400
ESB 65 0-900 648 0-86400
SES 10 0-900 100 0-86400
ALS 10 0-900 100 0-86400
UAS 10 0-900 10 0-86400
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When these thresholds are reached, a corresponding threshold crossing alert
(TCA) message is generated. These thresholds are modifiable, and if you do not
specify a threshold crossing level, the DACS IV-2000 system assumes the default
value for that parameter. if the count of any of the parameters in Table 2-10
exceeds the capacity of a specific register, the system pegs the register at the
maximum value. The register reinitializes at the end of the data collection interval
after storing the data in memory.

Architectural Flexibility

The DACS 1V-2000 system architectural design provides flexibility to support
future feature enhancements. One enhancement is the support of a synchronous
network. The internal cross-connect rate of the system supports the SONET
VT1.5 rate.

Supported Operations Systems

The DACS IV-2000 provides for communicates with various Bell Communications
Research’s (Bellcore) and AT&T Operations Systems. This communications is
supported by the Transaction Language 1 (TL1), Issue 4.This message set allows
for communicating with Bell Communications Research’'s OPS/INE and NMA.

Figure 2-5 shows the supported OSs and how they are interfaced to the
DACS IV-2000 system.
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Figure 2-5. Supported Operations Systems

Bellcore Operations Systems

The DACS [V-2000 system provides communications with various Bell
Communications Research (Bellcore) Operations Systems (OSs). These OSs

are:
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ners to plan equipment and facility usage and to forecast demand for new

equipment and facilities.
Trunks Integrated Record Keeping System (TIRKS) — maintains a data-

base of equipment and facilities in the interoffice network to design end-to-
end circuits for service provisioning.
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m Operations System/Intelligent Network Element (OPS/INE) — implements
cross-connects in the DACS IV-2000 based on information received from
the provisioning system.

m Network Monitoring Analysis (NMA) — collects alarms and performance-
monitoring data from the DACS 1V-2000.

m FLEXCOM/linc — supports end-customer control of the DACS 1V-2000.
» Integrated Test System (ITS) — supports facility testing.

The interface to OPS/INE and NMA is through X.25 links to Bellcore’s Operations
Communications System (OCS).

In addition to the alarm data from the DACS 1V-2000 that are sent to a central OS
through TL1 messages, the remote MUX capabilities of the DACS 1V-2000
support the communication of alarm data from a DDM-1000 (or any vendor's M13
multiplexer meeting Bellcore TR-TSY-000009 or ANSI T1.107 specifications) to an
alarm monitoring OS such as NMA. Because of this capability, direct
communication links to the remote M13 for alarm data are not required.

In order for the DACS 1V-2000 Release 3.0 to interface with current Belicore OSs
and for full support of the Release 3.0 features, the following releases (or later) of
the NMA, OPS/INE, and TIRKS software should be used:

NMA - Release 3.4
OPS/INE - Release 1.6
TIRKS - Release 16.2

AT&T Operations Systems

The DACS IV-2000 can communicate with the following AT&T Operations
Systems:

® DACScan®-2000 controller — automates control over diversely located
network elements, such as the DACS I11-2000 and DACS IV-2000.

u Remote Measuring System-DS1/Switched Access Remote Testing System
(RMS-DS1/SARTS) — provides remote testing, executes access com-
mands, and provides performance monitoring (on demand) by the
DACS iV-2000.

m  Switching Control Center System (SCCS) — provides management and
surveillance of network elements.
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Cross-Connections

The DACS 1V-2000 system electronically cross-connects DS1, STS-1, and VT1.5
signals. The cross-connections are implemented with a three-state space division
switch. The DACS [V-2000 switch network is nonblocking and can perform the fol-
lowing types of cross-connections:

m  STS-1(cc-SPE) signals between SONET interfaces (SMUX circuit packs).
By cross-connecting STS1(cc-SPE) signals, SONET end-to-end path con-
nectivity is maintained through the DACS 1V-2000 system.

m  VT1.5 signals between SONET interfaces. VT1.5 end-to-end path connec-
tivity is maintained through the DACS 1V-2000 system with this type of
cross-connection.

m DS1 signals between SONET interfaces. DS1 signals are accessed by ter-
minating the path of the VT1.5 signals and extracting the DS1 signal.

m DS1 gateway cross-connection between SONET and DS1/DS3 interfaces.
These types of cross-connections provide the SONET/asynchronous gate-
way connection.

m DS1 signals between DS1/DS3 interfaces

The DACS IV-2000 system can perform one-way, two-way, bridged, and rollover
cross-connections. These functions can be performed on DS1, VT1.5, and STS-1
signals. The DACS IV-2000 system implements cross-connections from
commands received over one of the administrative links from either a local
terminal or from a centralized operations center. In addition to implementing
cross-connections the RTRV-CRS and RTRV-CRS- {STS1|T1|VT1} commands
allow for retrieval (called map retrieval) of more data for input ports that are
mapped to output ports. The RTRV-T1 command allows you to retrieve data
about which ports are transmitting QRSS.
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DS1 and VT1.5 Mappings

The industry uses two methods to number DS1 signals within DS3 signals and
VT1.5 signals within STS-1 signals. One method is to number the DS1/VT1.5
signals sequentially (1 through 28); and the other is to use the combination of the
DS2/VT group and the DS1/VT1.5 port. Table 2-11 (DS1 signals) and Table 2-12
(VT1.5 signals) show the two numbering methods and their relationship with each
other. The first column of each table shows the sequential numbering method, and
the last two columns show the group/port numbering method. In the two tables,
notice that DS1s within DS3s and VT1.5s within STS-1s are mapped to different
DS2/VT groups and DS1/VT1.5 ports. In Table 2-11, DS2 group 1 is associated
with DS1 signals 1 through 4, while in Table 2-12, VT group 1 is associated with
VT1.5 signals numbered 1, 8, 15, and 22.

Network elements can use either numbering method. The DACS [V-2000 uses the
1 through 28 sequential numbering method. Add-drop multiplexers (ADMs), which
generally associated a single low-speed circuit pack with four ports with a DS2/VT
group, use the DS2/VT group and DS1/VT1.5 port humbering method.

When cross-connecting asynchronous and synchronous information from other
network elements (such as the DDM-1000 or DDM-2000) that use the DS2/VT
group and DS1/VT1.5 port numbering method, within the DACS [V-2000, the
signal numbering methods for all network elements must be taken into
consideration when setting up the ENT-CRS~T1 command.

The following examples show how the numbering of signals is maintained for
three different types of cross-connections through the DACS [V-2000:

m  Example 1 shows an asynchronous-to-asynchronous (asynchronous) envi-
ronment where the DACS 1V-2000 receives a DS3 signal from one DDM-
1000, cross-connects a DS1 signal within that DS3 to a DS1 signal within
another DS3, and transmits the new DS3 signal to a second DDM-1000.

a Example 2 shows an asynchronous-to-synchronous (asynchronous gate-
way) environment where the DACS IV-2000 receives a DS3 signal from a
DDM-1000, cross-connects a DS1 signal within that DS3 to a VT1.5(DS1)
signal within an STS-1, and transmits that STS-1 signal to a DDM-2000.

m Example 3 shows a synchronous-to-synchronous (SONET) environment
where the DACS IV-2000 receives an STS-1 signal from one DDM-2000,
cross-connects a VT1.5(DS81) signal within that STS-1 to a VT1.5(DS1) sig-
nal within another STS-1, and transmits the new STS-1 signal to a second
DDM-2000.

In the examples, the DSX-1 panels are used to show how the numbering of DS1
and VT1.5 signhals corresponds when looking at both ends of the sighal path. The
same locations at the DSX-1 panels are used for each example. Note that the
ENT-cRs-T1 command differs depending on the cross-connection type used
(asynchronous, asynchronous gateway, or SONET).

Table 2-13 summarizes the DS1 and VT1.5 mappings used in the examples.
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Table 2-11. DS1 Signal Numbering Within DS3 Signals

DS1s DS1 Port DS1s DS1 Port
Within Ds3 | PS2 Group l(';\’lthm DS2 ¥ within Ds3 | P52 Group | Within DS2
roup Group
— NEER—

1 1

2 2

3 ! 5 3

4 4

5 1 21 1

6 2 22 2

7 2 3 23 6 3

8 4 24 4

9 1 25 1

10 2 26 2

11 3 3 27 7 3

12 4 28 4

13 1

14 2

15 4 3

16 4

Table 2-12. VT1.5 Signal Numbering Within STS-1 Signals
VT15 VT1.5Port § VT15 VT1.5 Port
Within VT Group | Within VT J Within VT Group | Within VT
STS-1 Group Group
L e i ————

1 1 1 15 1 3

2 2 1 16 2 3

3 3 1 17 3 3

4 4 1 18 4 3

5 5 1 19 5 3

6 6 1 20 6 3

7 7 1 21 7 3

8 1 2 22 1 4

9 2 2 23 2 4

10 3 2 24 3 4

11 4 2 25 4 4

12 5 2 26 5 4

13 6 2 27 6 4

14 7 2 28 7 4
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Table 2-13. Summary of DS1 and VT1.5 Mappings Between DACS IV-2000 and

DDM-1000/2000

Asynchronous Synchronous

DACS IV-2000 to

DDM-1000 DACS IV-2000 DDM-2000

DS1s VT1.5s VT1.5s

Within | DS2,DS1 | Within xGroup, | VI Group: | within

DS3 STS-1 STS-1
1 1 1
2 2 8
3 3 15
4 4 22
5 5 2
6 6 9
7 7 16
8 8 23
9 3,1 9 2,2 3,1 3
10 3,2 10 3,2 3.2 10
1 3,3 11 4,2 3,3 17
12 3.4 12 5,2 34 24
13 4,1 13 6,2 4,1 4
14 42 14 7,2 4,2 1"
15 4,3 15 1,3 4,3 18
16 4,4 16 2,3 4,4 25
17 5,1 17 3,3 51 5
18 52 18 4,3 52 12
19 5,3 19 53 53 19
20 54 20 6,3 5,4 26
21 6,1 21 73 6,1 6
22 6,2 22 1,4 6,2 13
23 6,3 23 2,4 6,3 20
24 6,4 24 34 64 27
25 71 25 4,4 71 7
26 7,2 26 5,4 7.2 14
27 7,3 27 6,4 7,3 21
28 74 28 74 74 28
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EXAMPLE 1: Asynchronous-to-Asynchronous Mapping

An example of asynchronous-to-asynchronous mapping is shown in Figure 2-6,
where a DACS IV-2000 is used to cross-connect a DS1 signal within a DS3 signal
between two DDM-1000 ADMs that accept DS1 signals from a DSX-1 panel.

m The DS1 signal labeled 7 (or DS1 port 3 of DS2 group 2 on the DSX-1 on
the FROM side) is transmitted to the DS1 signal labeled 26 (or DS1 port 2
of DS2 group 7 on the DSX-1) on the TO side.

m The DDM-1000 on the FROM side accepts the DS1 signal on slot 2, port 3
(the mapping is the same as the DS2 group, DS1 port numbering). Using
Table 2-13 column 2 for the value 2, 3 of DS2,DS1, the DS1 port from the
DSX-1 maps into DS1 7 within the DS3 that is sent to the DACS |V-2000.
The DACS 1V-2000 cross-connects DS1 7 of the DS3 entering at MUX-17-
1 to DS1 26 of the DS1 exiting at MUX-21-1 with the
ENT-CRS-T1::17-1-7:21-1~26; command.

m The DS3signal is sent to the DDM-1000 on the TO side, where DS1 26 is
mapped to slot 7, port 2. Using column 1 of Table 2-13, the value 26 maps
to the value 7,2 in column 2.

m Finally, the DS1 signal is accessed at the DSX-1 on the TO side as DS1 26
(or DS1 port 2 of DS2 group 7).

In this example, the DACS 1V-2000 cross-connected the two asynchronous DS1
signals from the DSX-1 panels on a one-for-one basis; that is, DS1 7 on the
FROM side is cross-connected to DS1 26 on the TO side.

DSX-1 DSX-1
1f2lsfaf1{aisjaf, . |11 2i3/4l=m DS1 Port 1{2[3{41112131a]__ J11213[4]
Group 1{Group 2 Group 7 - DS2 Group s Group 1]Group 2 Group 7

i[oI3lal6l6l 718l = = --<DS1 in Dsam[11ZI3]4]5]6]716] = = = PE56]157128]

.- psts osis | L] ===

Async. ¢, DSt Async. , DSA
ADM / 23 ADM ;7.2
(DDM-1000) (DDM-1000)

i Maps to :'Maps to

, DS1 7 of ,/ DS1 26 of

;, DS3 . DS3

Ds3 Ds3
FROM Side TO Side

ENT-CRS-T1::17-1-7,21-1-26;

Figure 2-6. Asynchronous-to-Asynchronous Cross-Connection — TO/FROM Port
Identification
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EXAMPLE 2: Asynchronous-to-Synchronous Mapping

In Figure 2-7, a DACS IV-2000 is used to cross-connect a DS1 signal within a
DS3 signal from an asynchronous ADM (DDM-1000) to a synchronous ADM
(DDM-2000) via a VT1.5 signal within an STS-1 signal.

m The DS1 signal labeled 7 (or DS1 port 3 of DS2 group 2 on the DSX-1) on
the FROM side is transmitted to the DS1 signal labeled 26 (or DS1 port 2 of
DS2 group 7 on the DSX-1) on the TO side.

m  The DDM-1000 on the FROM side accepts the DS1 signal on slot 2, port 3.
Using Table 2-13 column 2 for the value 2,3 of DS2,DS1, the DS1 port from
the DSX-1 maps into DS1 7 within the DS3 that is sent to the
DACS 1V-2000.

m Since the VT1.5 signal transmitted to the DDM-2000 on the TO side is
mapped differently from the DS1 signal on the FROM side, using Table
2-13 column 5 for the value 7,2 (the DS1 signal at the DSX-1 on the TO
side), the DACS IV-2000 must cross-connect the VT1.5 signal that to port
14.

Therefore (assuming that the DS3 enters the DACS [V-2000 at MUX-17-1 and the
STS-1 exits at SMUX-22-1), the ENT-CRS-T1::17-1-7:22-1-14; command is
used to cross-connect the DS1 at the DSX-1 on the FROM side to the DS1 at the
DsX-1 at the TO side.

In this example, the DS1 at the DSX-1 on the TO side is mapped to VT1.5 14
within the STS-1 instead of DS1 26, because of the difference in the grouping of
the signals.

DSX-1 DSX-1
i[2]slaf1]2i3]4}], . ]2 1213 [4]= Dst1 pPort »1]2]3]4]1]12]314), . . |1121314
Group 1]Group 2 Group 7 = DS2 Group mGroup 1| Group 2 Group 7
1Z2Ic]4l5l6l 7161 =~ = BElZ6]o7]26l«DsS1 in DSsm|1]12]3]4l5l6l718]= = = BE[26]27128

psts  osis | | ] | ]
Async. + DSH sSync ¢ DS1/VT
ADM / 23 ADM ;7.2
(DDM-1000) (DDM-2000) K
?
J/ Maps to :'Maps to
) DS1 7 of ; VT1.6 14
, DS38 + of STS-1
M VT1.5/ -
Ds3 U D1 STS-1
X Switch
7- Matrix
FROM Side TO Side

ENT-CRS-T1::17-1-7,22-1-14;

Figure 2-7. Asynchronous-to-Synchronous Cross-Connection — TO/FROM Port

Identification
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EXAMPLE 3: Synchronous-to-Synchronous Mapping

In Figure 2-8, a DS1 signal from one DSX-1 is received by another DSX-1 that is
transmitted to/from a DACS IV-2000 as a VT1.5 within an STS-1 signal through
two synchronous ADMs (DDM-2000s).

The DS1 signal labeled 7 (or DS1 port 3 of DS2 group 2 on the DSX-1) on
the FROM side is transmitted to the DS1 signal labeled 26 (or DS1 port 2 of
DS2 group 7 on the DSX-1) on the TO side.

The DDM-2000 on the FROM side accepts the DS1 signal on slot 2, port 3.
Since the DDM-2000 maps this DS1 into a VT1.5 signal, to determine the
mapping, use column 5 of Table 2-13. The value 2,3 (VT group, VT) maps
to VT1.5 16. Therefore, the DS1 from the DSX-1 on the FROM side is
transmitted to the DACS IV-2000 as VT1.5 16 within the STS-1 received at
SMUX-18-1.

The VT1.5 signal transmitted to the DDM-2000 on the TO side is mapped
using Table 2-13, column 5, for the value 7,2 (the DS1 signal at the DSX-1
on the TO side). Using SMUX-22-1 as the port the STS-1 is transmitted
from, the DACS IV-2000 must cross-connect to VT1.5 14 of the STS-1 sig-
nal.

Therefore, the ENT-CRS-T1::18-1-16:22-1-14; command is used to cross-
connect the DS1 at the DSX-1 on the FROM side to the DS1 at the DSX-1 at the
TO side.

In this example, both VT1.5 signals at the DACS [V-2000 are mapped as different
numbers than the DS1 signals in the first example.

DSX-1 DSX-1
12[3[a]112[3[4]. - A [213 14 Ds1 Port el o 34T 5T3T4] .. . 1213141
Group 1] Group 2 Group 7 |-aDS2 Group Group 1}Group 2 Group 7
112]3]4]l5lel718]= = = BElo6l27]28l=DS1 in DS3m{1]2]3]415]6]7]8] = = = P5loel27128]

ps1is osis 111111 === T

Sync. ¢+ DS1/VT Sync. : DS1/VT
ADM / 23 ADM / 7.2
(DDM-2000) K (DDM-2000) g

/ Maps to + Maps to

; VT1.5 16 ;) VT1.5 14

, of STS-1 , of 8TS-1

STS-1 STS-1
Matrix
FROM Side TO Side

ENT-CRS-T1::18-1-16,22-1-14;

Figure 2-8. Synchronous-to-Synchronous Cross-Connection — TO/FROM Port
Identification
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DS1 Cross-Connections

The DACS IV-2000 switch network can cross-connect up to 6944 DS1 (248
equivalent DS3) signals from terminating DS3, DS1, and STS-1 facilities and/or
network elements and is implemented by the hardware of the switch module as
shown in Figure 2-9.

The DACS IV-2000 can cross-connect a DS1 signal on any incoming port to any
outgoing port. This allows DS1 grooming (the rearrangement of DS1 signals in
DS3 signals and/or STS-1 signals) on the DS3 or STS-1 facilities without the need
for back-to-back multiplexers. This feature also allows adding or dropping DS1
signals from outgoing or incoming DS3 or STS-1 facilities as well as DS1-to-DS1
cross-connections. Figure 2-9 shows these capabilities (for simplicity, only
one-way cross-connections are shown).
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DS1 Signals

0 EE
A4

DACS 1v-2000

mER l_l M@ axnm I_.l ~—
STS-1/DS3 Switch STS-1DS3
WILC
ACIG) ... Matrix QO .. LI
STS-1/DS3 STS-1/DS3
Not A ®
e DS1 Signals

AQOO = pst signals

Figure 2-9. DS1 Cross-Connects (One-Way)

There are three types of DS1 cross-connections possible with the DACS |V-2000
system:

m  One-Way, Two-Point DS1 Cross-Connection — Figure 2-10 shows the
DACS IV-2000 can cross-connect one direction only of a two-point DS1
cross-connection. The corresponding DS1 in the other direction can be
independently cross-connected or terminated with no cross-connection, in
which case a DS1 idle code or other external generator signal pattern is
transmitted on the unused DS1 facility. The DS1 idle code consists of
unframed all ones.
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DACS V-2000
Switch
Matrix
Ll B ...l ] B | lawel 1
STS-1/DS3 STS-1/DS3
‘I__L_.Q!:‘llll__' Idle L l LIJ---L_l
~ STS-1/DS3 Code STS-1/DS3
Notes:
IDL = DS1 Idle Code
= Termination
[ = MUX/DEMUX
A.STS-1 or DS3 to STS-1 or DS3
DACS IV-2000
Switch
Matrix
Ll B eawal | | 2 .
STS-1/DS3 DSt
ALI_IM ' 0] '—-‘ idle | L—J
 8Ts-1/DS3 Code ' DSt

Notes:

IDL = DS1 Idle Code
~—} = Termination

[ = MUX/DEMUX

B. STS-1 or DS3 to DS1

DACS [V-2000
Switch
Matrix
i ]
DS
< led Ide
DSt Code '
Notes:

IDL = DS1 Idle Code
—] = Termination

C. DS1 to DS1

Figure 2-10. One-Way, Point-to-Point DS1 Cross-Connection
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m  Two-Way, Two-Point DS1 Cross-Connection — With a single command,
the DACS 1V-2000 can cross-connect both directions of a DS1 signal on
any incoming DS1, DS3, or STS1 port to any outgoing DS1, DS3, or STS1
pont. Figure 2-11 shows examples of a two-way, two-point DS1cross-con-

nection.
DACS [V-2000
; : Switch
Matrix
Ll B aaul ] -, I [y W
STS-1/DS3 - o
. 5 e I | 5
" 8TS-1/DS3 STS-1/DS3

Note:
[ = MUX/DEMUX

A. STS-1 or DS3 to STS-1 or DS3

DACS IV-2000
Switch
Matrix
STS-1/DS3

2 waal |
STS-1/DS3

Note:
[ = MUX/DEMUX

B. STS-1 or DS3 to DS1

DACS IV-2000
Switch
Matrix
] ]
DS1
o 1;51
C.DS1 to DS1

Figure 2-11. Two-Way, Two-Point DS1 Cross-Connection
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m Bridged DS1 Cross-Connections — Figure 2-12 shows examples of the
DACS IV-2000 system bridging existing DS1 connections by
cross-connecting the DS1, DS3, or STS1 input port of the existing connec-
tion to a second DS1, DS3, or STS1 output port without affecting service in
the existing path. This feature is used for DS1 facility rolling.

DACS 1V-2000
Switch
Matrix
Ll B aaul | ] B | laaal ]
STS-1/DS3 \_ STS-1/DS3 o
5 I I [y I
STS-1/DS3 o

Note:
[ = MUX/DEMUX

A.STS-1 or DS3 to STS-1 or DS3

DACS IV-2000

Switch
Matrix

Ll B eaal |

STS-1/DS3

5 N [y I
STS-1/DS3 o

Note: [
[ = MUX/DEMUX E}’S ;
B. STS-1 or DS3 to DS1
DACS [V-2000
] i
Dst DSt
B
Ds1
C. DS1 to DS1

Figure 2-12. Bridged DS1 Cross-Connections
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STS-1 Cross-Connections

The DACS IV-2000 switch network can cross-connect up to 240 STS-1 signals
from terminating EC-1 facilities and/or network elements. The DACS IV-2000 can
cross-connect a STS-1 signal on any incoming STS1 port to any outgoing STS1
port. There are three types of STS-1 cross-connections possible with the

DACS IV-2000 system:

m  Two-Point STS-1 Cross-Connection, One-way — Figure 2-13A shows a
one-way (in one direction only) STS-1 cross-connect of a two-point cross-
connection. The corresponding STS-1 signal in the other direction can be
independently cross-connected or terminated with no cross-connection, in
which case an STS-1 path AlS is transmitted on the unused EC-1 facility.

m Two-Point STS-1 Cross-Connection, Two-way — Figure 2-13B shows a
two-way (in both directions) STS-1 cross-connection of a two-point cross-
connection. A single command can cross-connect both directions of an
STS-1 signal on any incoming STS1 port to any outgoing STS1 port.

DACS 1V-2000
3 Switch
Matrix
[ ] 5
STS-1 o STS-1
oy idle L
8781 Code STS-1
Notes:
IDL = STS-1 Path AIS
—] = Termination
A. Two-Point, One-Way
DACS 1V-2000
Switch
Matrix
|

B. Two-Point, Two-Way

Figure 2-13. STS-1 Cross Connections
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Bridged STS-1 Cross Connections — Figure 2-14 illustrates how the
DACS IV-2000 can bridge any existing STS-1 connection by cross-con-
necting the STS1 input port of the existing connection to a second STS1
output port without affecting service in the existing path. This feature allows
for EC-1 facility rolling.

DACS 1Vv-2000

Switch
Matrix

STS-1

Figure 2-14. Bridged STS-1 Cross-Connection

VT1.5 Cross-Connections

The DACS IV-2000 switch network can cross-connect up to 6720 VT1.5 signals
(240 equivalent STS-1 signals) from terminating EC-1 facilities and/or network
elements. The DACS 1V-2000 can cross-connect a VT1.5 signal on any incoming
STS1 port to any outgoing STS1 pont. There are three types of VT1.5 cross-
connections possible:

Two-Point VT1.5 Cross-Connection, One-way — Figure 2-15A shows a
one-way (in one direction only) VT1.5 cross-connect of a two-point cross-
connection. The corresponding VT1.5 sighal in the other direction can be
independently cross-connected or terminated with no cross-connection, in
which case a VT path AIS is transmitted on the unused VT1.5 facility.

Two-Point VT1.5 Cross-Connection, Two-way — Figure 2-15B shows a
two-way (in both directions) VT1.5 cross-connection of a two-point cross-
connection. A single command can cross-connect both directions of an
VT1.5 signal on any incoming STS1 port to any outgoing STS1 port.
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DACS 1V-2000
Ll .., L] 2 I O ey W
§TSA STSA o
Ll o, .l ] Ll ]l Jaaall
o STS-1 STSA
Notes:
IDL = VT Path AIS
—} = Termination
[ = MUXDEMUX
A. Two-Point, One-Way
DACS 1v-2000
Switch
Matrix
L | BE...L] B Bl l...L1_
STS-1 STS-1 o
5 wual | aanl ]
- STSA STS
Note:
[ = MUX/DEMUX

B. Two-Point, Two-Way

Figure 2-15. VT1.5 Cross-Connections
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m Bridged VT1.5 Cross Connections — Figure 2-16 shows the
DACS IV-2000 system can bridge any existing VT1.5 connection by cross-
connecting the VT1.5 input port of the existing connection to a second
VT1.5 output port without affecting service in the existing path. This feature
allows for VT1.5 facility rolling.

DACS [V-2000

Switch

Matrix
L | B ...l i) B | leaal |
STS-1 STS-1 o
\E Lk leaal |
STS-1 o

Note:

[ = MUX/DEMUX

Figure 2-16. Bridged VT1.5 Cross-Connection
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DS1/STS-1/VT1.5 Facility Roll

The roll feature (rerouting) allows you to roll a facility from an existing path to a
new path in service. This feature is useful for in-service rerouting of traffic to new
systems. Rerouting can be temporary or permanent and can be between one-way
or two-way cross-connections. Also, this feature can be used to roll service from
one central office to another central office.

Facilities that can be rerouted:
n A DS1 facility
m D81 tributaries within DS3 facilities or EC-1 facilities
m All 28 DS1 tributaries of a DS3 facility (DS3 rerouting)
m EC-1 facilities and VT1.5 tributaries within EC-1 facilities.

The following two examples show how the roll feature can be used. The first
example shows the rerouting of one facility to another facility between two central
offices. The second example shows the rerouting of service to a common central
office from two other central offices.

EXAMPLE 1:

Figure 2-17 shows how a facility is rerouted to another facility between two central
offices. Rerouting of one facility to another facility involves coordination between
two DACS IV-2000s as follows:

m In Figure 2-17A, Facility B is the original path between offices 1 and 2.

m In Figure 2-17B, a broadcast (bridge) cross-connection is established over
Facility D from Office 1 to Office 2 and from Office 2 to Office 1. Test access
can be performed to ensure that the sighal over Facility D is being transmit-
ted and received.

m In Figure 2-17C, after service over Facility D is tested, service is rolled in
Office 2 from Facility B to Facility D.

m In Figure 2-17D, service is rolled in Office 1 from Facility B to Facility D.

m In Figure 2-17E, Facility B is taken out of service using DLT-CONF com-
manands.
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DACS IV-2000 Facility D DACS 1V-2000

Facility B Facility C
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Facility O

B. Establishing Broadcast Connection and Testing New Facility (Test Access)
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-
Facility D DACS IV-2000

Figure 2-17. Facility Roll Between DACS IV-2000 Systems
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EXAMPLE 2:

Figure 2-18 shows how a facility is rerouted from one central office to another
central office, with the new facility going to the same central office as the original
facility. Rerouting of a facility in this manner involves the use of the ENT-ROLL

command as follows:

m In Figure 2-18A, Facility B is the original transmission path between offices

1 and 2.

m Service is rolled (rerouted) from Office 3 through Facility C by entering the
ENT-ROLL command on the DACS 1V-2000 in Office 1 by using the port
connected to Office 3 as the NEWFROM port (Figure 2-18B).

Facility B

*

Original Path
From 2 to 1

Facility C

Facility A

A. Existing Cross-Connection Between Two Central Offices

Facility B

Facility C

Facility A

*

New Path
From 3 to 1

B. Rolling (Rerouting) Service From New Central Office With ENT-ROLL Command

Figure 2-18. Facility Roll Through One DACS IV-2000
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Test Access

The DACS [V-2000 system supports all the DS1, VT1.5, and STS-1 test access
modes specified in Issue 2 of Bell Communications Research TA-TSY-000203.
With these capabilities, the system can act as a digital test access unit (DTAU).
The ability to apply and monitor test signals, split connections, and perform
loopbacks can simplify facility turnup and assist in trouble isolation.

Figure 2-19 shows the test access naming conventions. The E-END and F-END
are arbitrarily designated for a one-way or a two-way cross-connection. For
example, the E-END can be designated to correspond to a short haul
transmission path to a piece of equipment (for example, a DACS [l1-2000) within
the same Central Office and the F-END can be designated to correspond to a long
haul transmission path to another Central Office. The E-END and F-END signals
are terminated at DS1, DS3, or STS1 Interface Modules. Test access can be
established at either the E-END or the F-END through a test access port (TAP)
which is also referred to as a facility access digroup (FAD). As signals travel
through the frame, the path through the frame from the E-END to the F-END is
referred to as the A direction and the path from the F-END to the E-END is the B
direction. In a one-way cross-connection, the signal travels in the A direction. The
In and Out designations indicate the direction to/from the E-End and F-End. After
selecting designations of E-END and F-END, these designations must not change
during the test access session.

Designated

Designated
E-End

F-End

Figure 2-19. Test Access Conventions

There are ten modes of test access in the DACS 1V-2000 system. These modes
are:

m  MONE — The MONE mode of test access monitors the output of the
E-END of an idle port, a one-way cross-connection, or a two-way

cross-connection. It reads the incoming signal to the DACS 1V-2000 in
direction A.

1. Traditionally E-END and F-END mean equipment and facility end, respectively. But, that definition is
arbitrary in the sense that the user can designate any port as E-END or F-END.
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m  MONF — The MONF mode of test access monitors the output of the
F-END of a two-way cross-connection. it reads the incoming signal to the
DACS V-2000 in direction B.

®  MONEF — The MONEF mode of test access monitors both directions of a
two-way cross-connection. This mode of test access requires two FADs. It
reads the incoming signals to the DACS 1V-2000 (the output from the
E-END and F-END) in directions A and B.

m  SPLTA — The SPLTA mode of test access splits the E-END (to FAD) to
F-END (from FAD) connection of a one-way or two-way cross-connection
to allow testing in the A direction.

m SPLTB — The SPLTB mode of test access splits the F-END (to FAD) to
E-END (from FAD) connection of a two-way cross-connection to allow test-
ing in the B direction.

m SPLTE — The SPLTE mode of test access splits the E-END to F-END of a
one-way or two-way cross-connection to allow testing at the E-END. The
incoming signal to the DACS IV-2000 in the A direction goes to the input of
the FAD and the output of the FAD is sent in the B direction.

m  SPLTF — The SPLTF mode of test access splits the F-END to E-END of a
two-way cross-connection to allow testing at the F-END. The incoming sig-
nal to the DACS IV-2000 in the B direction goes to the input of the FAD and
the output of the FAD is sent in the A direction.

m SPLTEF — The SPLTEF mode of test access splits both directions of a
two-way cross-connection to allow testing at both the E-END and the
F-END. This mode of test access requires two FADs. The incoming signal
to the DACS 1V-2000 in the A direction goes to the input of FAD-1 and the
output of FAD-1 is sent in the B direction. The incoming signal to the DACS
IV-2000 in the B direction goes to the input of FAD-2 and the output of
FAD-2 is sent in the A direction.

m LOOPE — The LOOPE mode of test access establishes a terminal loop-
back on the E-END port and monitors the loopback signal. It reads the
incoming signal to the DACS IV-2000 (output from the E-END) in the
A direction.

m LOOPF — The LOOPF mode of test access establishes a terminal loop-
back on the F-END port and monitors the loopback signal. It reads the
incoming signal to the DACS IV-2000 (output from the F-END) in the
B direction.
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Monitor Test Access

When creating DS1 monitor test access connections, DS1 ports selected for
E-End, F-End, and FAD can be on a DS1, DS3, or STS1 interface circuit pack.
When creating VT1.5 and STS-1 monitor test access connections, VT1.5 and
STS1 ports can only be on STS1 interface circuit packs (SMUX).

MONE Mode

The MONE mode of test access monitors the E-END of an idle port, a one-way
cross-connection, or a two-way cross-connection. It reads the incoming signal in
direction A. A MONE test access connection is established with one of the
following commands

DS1: CONN-TACC-T1::15-1-1,15-1-3, : : :MONE; (Figure 2-20)
VT1.5: CONN-TACC-VT1::15-1-1,15-1-3, :::MONE;
STS-1: CONN-TACC-EC1::15-1,15-3, : : : MONE;

In Figure 2-20, a monitor test access connection is established from a testport
located at port 1 of DS1GRP-15-1 to an idle port located at port 3 of
DS1GRP-15-1. If the E-END is idle, the connections shown by the dotted and
dashed lines are not present. If there is a one-way cross-connection from the
E-END to the F-END, the connection shown by the dashed line is not present.

QUL Pbiicsiiimiiiiionys 4 A S AR S DA+ v v e e mvcaraerera » In
E-End F-End
FAD > Test
Set
in < ——— T - ——————_——————— Out

Figure 2-20. MONE Mode of Test Access
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MONF Mode

The MONF mode of test access monitors the F-END of a two-way
cross-connection. It reads the incoming signal in direction B. A MONF test access
connection is established with one of the following commands:

DS1: cONN-TACC-T1::15-1-1,15-1-3,15-1-4:: :MONF; (Figure 2-21)
VT1.5; CONN-TACC-VT1::15-1,15-3,15~4: : :MONF;
STS-1: CONN-TACC-EC1::15-1-1,15-1-3,15~1-4:: :MONF;

In Figure 2-21, a monitor test access connection is established on the F-END of a
two-way cross-connection from Port 3 of DS1GRP-15-1 to Port 4 of
DS1GRP-15-1 using Port 1 of DS1GRP-15-1 as the testport.

E-End

F-End
in - Out
FAD
15-1-1
Y
Test
Set

Figure 2-21. MONF Mode of Test Access
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MONEF Mode

The MONEF mode of test access monitors both directions of a two-way
cross-connection. This mode of test access requires two FADs. It reads the
incoming signals in directions A and B. A MONEF test access connection is
established with one of the following commands:

DS1: coNN-TACC-T1::15-1~1,15-1-3,15-1-4:: :MONEF; (Figure 2-22)
VT1.5: CONN-TACC-VT1::15-1-1,15-1-3,15-1-4:: :MONEF;
STS-1: CONN-TACC-EC1::15-1,15-3,15-4: : :MONEF;

In Figure 2-22, a monitor test access connection is established on both the E-END
and the F-END of a two-way cross-connection from Port 3 of DS1GRP-15-1 to
Port 4 of DS1GRP-15-1 using Ports 1 and 2 of DS1GRP-15-1 as the testports.
Only the odd numbered port of the testpott pair is specified in the test access
command and the MONEF mode of test access can only be established on a
two-way cross-connection.

Out ............................. .» ln
Test
Set
E-End F-End
Test
Set
n - Out

Figure 2-22. MONEF Mode of Test Access
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Split Test Access

When creating DS1 split test access connections, DS1 ports selected for
E-End, F-End, and FAD can be on a DS1, DS3, or STS1 interface circuit pack.
When creating VT1.5 and STS-1 split test access connections, VT1.5 and STS1
ports can only be on STS1 interface circuit packs (SMUX).

SPLTA Mode

The SPLTA mode of test access splits the E-END ({to FAD) to F-END (from FAD)
connection of a one-way or two-way cross-connection to allow testing in the A
direction. A SPLTA test access connection is established with one of the following
commands:

DS1: coNN-TACC-T1::15-1-1,15-1-3,15-1~4:::SPLTA; (Figure 2-23)
VT1.5: CONN-TACC-VT1::15-1-1,15-1-3,15~1-4:::SPLTA;
STS-1: CONN-TACC-EC1::15-1,15-3,15-4:::SPLTA;

In Figure 2-23, a split test access connection is established in the A direction on a
one-way cross-connection from Port 3 of DS1GRP-15-1 to Port 4 of
DS1GRP-15-1 using Port 1 of DS1GRP-15-1 as the testport. On a one-way
cross-connection from the E-END to the F-END, the connection shown by the
dashed line is not present.

Out - |n
E-End F-End
Test
Set
In @ —— — p it e e e e — e — ———— Out

Figure 2-23. SPLTA Mode of Test Access
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SPLTB Mode

The SPLTB mode of test access splits the F-END (to FAD) to E-END (from FAD)
connection of a two-way cross-connection to allow testing in the B direction. A
SPLTB test access connection is established with one of the following commands:

DS1: coNN-TACC-T1::15-1-1,15-1-3,15-1-4:: : SPLTB; (Figure 2-24)
VT1.5: CONN-TACC-VT1::15-1-1,15-1-3,15-1-4:::SPLTB;
STS-1: CONN-TACC-EC1::15-1,15-3,15-4:::SPLTB;

In Figure 2-24, a split test access connection is established in the B direction on a
two-way cross-connection from Port 3 of DS1GRP-15-1 to Port 4 of
DS1GRP-15-1 using Port 1 of DS1GRP-15-1 as the testport.

Qut --.----.. o In
E-End F-End
In - Out
FAD
15-1-1
Test
Set

Figure 2-24, SPLTB Mode of Test Access
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SPLTE Mode

The SPLTE mode of test access splits the E-END to F-END of an idle pont, a
one-way cross-connection, or a two-way cross-connection to allow testing at the
E-END. The incoming signal in the A direction goes to the input of the FAD and
the output of the FAD is sent in the B direction. A SPLTE test access connection is
established with one of the following commands:

DS1: coNN-TACC-T1::15-1-1,15-1-3,15-1-4:: :SPLTE; (Figure 2-25)
VT1.5: CONN-TACC~-VT1::15-1~1,15~1-3,15-1~4:::SPLTE;
STS-1: CONN-TACC-EC1::15-1,15-3,15-4:: :SPLTE;

In Figure 2-25, a split test access connection is established at the E-END of a
one-way cross-connection from Port 3 of DS1GRP-15-1 to Port 4 of
DS1GRP-15-1 using Port 1 of DS1GRP-15-1 as the testport. In this arrangement,
a quasi-random (QRSS) or IDLE signal is sent to the F-END output port and to
any other ports tied to the E-END input port. For a two-way cross-connection, the
F-END input port is disconnected from the E-END output port during the test
session. If there is a bridge tied to the F-END input pon, it is not affected. If the
E-END port is idle, the dotted and dashed connections are not present. If there is
a one-way cross-connection from the E-END to the F-END, the connection shown
by the dashed line is not present.

Out QRSS/IDLE - in

E-End F-End

N -l L S e e e e e e — Out

Figure 2-25. SPLTE Mode of Test Access

For DS1 SPLTE test access, the output mode of the F-End output port, along with
any other output ports the E-End is transmitting fo, is automatically set to the
QRSS mode (if the ports are on DS1 and DS3 interface circuit packs and a QRSS
source has been provisioned for the system) or to the IDLE mode. For VT1.5 and
STS-1 SPLTE test access, the output mode of the F-End output port, along with
any other output ports the E-End is transmitting to, is automatically set to the IDLE
mode sending path AIS.
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SPLTF Mode

The SPLTF mode of test access splits the F-END to E-END of a two-way
cross-connection to allow testing at the F-END. The incoming signal in the B
direction goes to the input of the FAD and the output of the FAD is sent in the A
direction. A SPLTF test access connection is established with one of the following
commands:

DS1: CONN-TACC-T1::15-1-1,15-1-3,15-1-4:: : SPLTF; (Figure 2-26)
VT1.5: CONN-TACC-VT1::15-1-1,15~-1-3,15-1-4:::SPLTF;
STS-1: CONN-TACC-EC1::15-1,15-3,15-4: : : SPLTF;)

In Figure 2-26, a split test access connection is established at the F-END of a
two-way cross-connection from Port 3 of DS1GRP-15-1 to Port 4 of
DS1GRP-15-1 using Port 1 of DS1GRP-15-1 as the testport. In this arrangement,
a quasi-random (QRSS) or IDLE signal is sent to the E-END output port and to
any other ports tied to the F-END input port unless the F-END port is idle. The
E-END input port is disconnected from the F-END output port during the test
session. If there is a bridge tied to the E-END input port, it is not affected.

Out ........ ’ Out
¢
E-End FAD Test F-End
15-1-1 Set
P
in ------. QRSS/IDLE In

Figure 2-26. SPLTF Mode of Test Access

For DS1 SPLTF test access, the output mode of the E-End output port, along with
any other output ports the F-End is transmitting to, is automatically set to the
QRSS mode (if the ports are on DS1 and DS3 interface circuit packs and a QRSS
source has been provisioned for the system) or to the IDLE mode. For VT1.5 and
STS-1 SPLTF test access, the output mode of the E-End output port, along with
any other output ports the F-End is transmitting to, is automatically set to the IDLE
mode sending path AIS.
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SPLTEF Mode

The SPLTEF mode of test access splits both directions of a two-way
cross-connection to allow testing at both the E-END and the F-END. This mode of
test access requires two FADs. The incoming signal in the A direction goes to the
input of FAD-1 and the output of FAD-1 is sent in the B direction. The incoming
signal in the B direction goes to the input of FAD-2 and the output of FAD-2 is sent
in the A direction. A SPLTEF test access connection is established with one of the
following command:

DS1: coNN-TACC-T1::15-1-1,15-1~3,15-1-4:: : SPLTEF; (Figure 2-27)
VT1.5: CONN-TACC-VT1l::15-1~1,15-1-3,15-1-4:::SPLTEF;
STS-1: CONN-TACC-EC1::15-1,15-3,15-4:::SPLTEF;

In Figure 2-27, a split test access connection is established on both the E-END
and the F-END of a two-way cross-connection from Port 3 of DS1GRP-15-1 to
Port 4 of DS1GRP-15-1 using Ports 1 and 2 of DS1GRP-15-1 as the testports.

Only the odd numbered port of the testpont pair is specified in the test access
command and the SPLTEF mode of test access can only be established on a
two-way cross-connection.

Out —» in
Test
Set
E-End F-End
Test
Set
In <@ Out

Figure 2-27. SPLTEF Mode of Test Access
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Loopback Test Access

When creating DS1 loopback test access connections, DS1 ports selected for

E-End, F-End, and FAD can be on a DS1, DS3, or STS1 interface circuit pack.
When creating VT1.5 and STS-1 loopback test access connections, VT1.5 and
STS1 ports can only be on STS1 interface circuit packs (SMUX).

LOOPE Mode

The LOOPE mode of test access establishes a terminal loopback on the E-END
port and monitors the loopback signal. It reads the incoming signal in the A direc-
tion. A LOOPE test access connection is established with one of the following
commands:

DS1: coNN-TACC-T1::15-1-1,15-1-3,15-1-4:: : LOOPE; (Figure 2-28)
VT1.5: CONN-TACC-VT1::15-1-1,15~1~3,15-1-4:: :LOOPE;
STS-1: CONN-TACC-EC1::15-1,15-3,15-4:: :LOOPE;

In Figure 2-28, a loopback test access connection is established on a one-way
cross-connection from Port 3 of DS1GRP-15-1 to Port 4 of DS1GRP-15-1 using
Port 1 of DS1GRP-15-1 as the testport. In this arrangement, a quasi-random
(QRSS) or IDLE signal is sent to the F-END output port The LOOPE mode can be
established on either a one-way or a two-way cross-connection. For a two-way
cross-connection, the F-END input port is disconnected from the E-END output
port during the test session. If there is a bridge tied to the F-END input pont, it is
not affected. If the E-END port is idle, the dotted and dashed connections are not
present. If there is a one-way cross-connection from the E-END to the F-END, the
connection shown by the dashed line is not present.

Out » in
E-End F-End
In ———Fedo i e e — - — — - — ——— — —. Out

Figure 2-28. LOOPE Mode of Test Access

For DS1 LOOPE test access, the output mode of the F-End output port, along with
any other output ports the E-End is transmitting to, is automatically set to the

QRSS mode (if the ports are on DS1 and DS3 interface circuit packs and a QRSS
source has been provisioned for the system) or to the IDLE mode. For VT1.5 and
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STS-1 LOOPE test access, the output mode of the F-End output por, along with
any other output ports the E-End is transmitting to, is automatically set to the IDLE
mode sending path AIS.

LOOPF Mode

The LOOPF mode of test access establishes a terminal loopback on the F-END
port and monitors the loopback signal. It reads the incoming signal in the B
direction. A LOOPF test access connection is established with one of the following
commands:

DS1: coNN~-TACC-T1::15-1-1,15-1-3,15-1-4:: : LOOPF; (Figure 2-29)
VT1.5: CONN-TACC-VT1::15-1-1,15-1-3,15-1-4:: :LOOPF;
STS-1: CONN-TACC-EC1::15-1,15-3,15-4:: : LOOPF;

Figure 2-29, a loopback test access connection is established on a two-way
cross-connection from Port 3 of DS1GRP-15-1 to Port 4 of DS1GRP-15-1 using
Port 1 of DS1GRP-15-1 as the testport. In this arrangement, a quasi-random
(QRSS) or IDLE signal is sent to the E-END output port. The E-END input port is
disconnected from the F-END output port during the test session. If there is a
bridge tied to the F-END input port, it is not affected.

Out vererrren » in

E-End Test F-End

Set

Out

Figure 2-29. LOOPF Mode of Test Access

For DS1 LOOPF test access, the output mode of the E-End output port, along with
any other output ports the F-End is transmitting to, is automatically set to the
QRSS mode (if the ports are on DS1 and DS3 interface circuit packs and a QRSS
source has been provisioned for the system) or to the IDLE mode. For VT1.5 and
STS-1 LOOPF test access, the output mode of the E-End output pont, along with
any other output ports the F-End is transmitting to, is automatically set to the IDLE
mode sending path AIS.
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Craft and OS Interfaces

The craft and OS interfaces of the DACS 1V-2000 system are used in the
operations, administration, maintenance, and provisioning of the system. The
following sections briefly describe the User Interface. Administrative links
(CILINKSs) and their associated hardware are described in the section titled “Link
Requirements” in Chapter 4. A more detailed description of the user interface is
given in Chapter 4.

Security

The DACS 1V-2000 system provides a security feature that offers secured access
to the MC. This feature includes login and password protection, manual logout,
and super user access to administer logins for MC access. The super user can
restrict the access of other users to only that subset of commands they need to do
their job. For example, craft personnel who only need to perform various system
queries can be assigned user logins which restrict them from executing potentially
service-affecting commands.

Security Audit

To help system administrators determine if the security of the system has been
compromised, the DACS 1V-2000 provides a security audit feature to maintain a
record of the following security related events:

m User logins and all autonomous and manual user logouts

m Login creations, deletions, and changes

Failed login attempts that result in a link lockout

Input commands issued by a user with the incorrect security level

Changes of the system time or date

Edit link security parameters
» Delete security audit records

The audit log maintains the most recent 100 security related events in nonvolatile
memory.
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Message Screening

The DACS IV-2000 system provides two message screening parameters that
gavern the following:

s The amount of information that is sent over a link when no one is logged
into the system

m  The amount of information that is sent to a user that is logged into the sys-
tem

Each link and each user can be provisioned for a message screening value (the
values do not have to be the same). Virtual circuits associated with a link all share
the same message screening value. The value of the message screening that is
set for a user overrides the value set for the link when a user logs into the

DACS 1V-2000 (the link takes on the value set for the User ID). If a user logs into
the system over a virtual circuit and the other virtual circuits of that link have no
one logged in over them, the value of the user that logged in is used and the other
virtual circuits continue to use the value defined for the link.

User Priority Levels

The super user can assign a priority level to a user’s login so that commands
entered by that user are processed according to the priority level assigned. When
you enter commands over the administrative link, the software places each
command in a queue. This allows the processor to execute each command one at
a time. if a number of commands are in the queue, the processor executes them
according to the priority assigned to the user who entered the command. There
are five user priority levels defined as 1 to 5, with 5 being the highest priority level.
For example, if the queue contains three commands with the first two entered by a
user with a priority level of 3 and the last command entered by a user with a
priority of 4, then the processor executes the last command first. If iwo commands
have the same priority, then the processor executes the commands in the order
received. This feature is useful in circumstances that require immediate
processing of commands such as enabling cross-connections for restoration.

Command Verification

The DACS IV-2000 system contains a command verification feature that reduces
the chance of error. It causes the software to display a warning message and
requires a confirmation before allowing the processor to execute commands that
can affect service or prevent access to the system for extended periods of time.
After receiving the warning message, the user has the option to madify, cancel, or
execute the command. The system administrator can disable this feature for
specified user logins allowing the OS to operate unimpeded by command reviews
and warning messages.
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X.25 Packet Assembler/Disassembler

Using an external Packet Assembler and Disassembler (PAD), an X.25 link can
be converted into an asynchronous SNIDER:-like interface. The recommended
PAD is a MICOMBOX' type 2 X.25 asynchronous PAD. The PAD can be used to
connect asynchronous terminals to the system for local operation, or to modems
for remote (networking) operation. See Figure 2-30.

Network Configuration

DACS V2000

Network Terminals

X 25
X 25 Link Q<———> Packet [«— PAD jt— Asynchronous

| M
Local Configuration
Vo N\
—
DACS 1V-2000
; Modem Asynchronous
X25 Link [HEliminatorH PAD < ® Te¥minals
| BN

PAD = Packet Assembler and Disassembler

Figure 2-30. X.25 PAD Applications

1. MICOMBOX is a registered trademark of Micom Communications Corporation.
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X.25 Clear To Send Detection

When a Clear To Send signal is lost on an X.25 administrative link, the system
places the link out of service and logs out all virtual circuits on that link. A report
alarm link message is generated and the appropriate Alarm, Status, and Control
(AS&C) point is set. For more information on AS&C points refer to Appendix B.

When the Clear To Send Signal is restored, the link issues a prompt, indicating
that you can log in.

Facility and Path Signal Maintenance

Facility and path signal maintenance allows you to isolate failures within your
networks and to determine appropriate corrective actions. Maintenance signals
either notify downstream equipment that a failure has been detected and alarmed
by some upstream equipment (Alarm Indication Signals [AlSs]), or notify
upstream equipment to begin trunk conditioning due to a failure detected by some
downstream equipment (Yellow/Far-End Receive Failure [FERF] signals). The
DACS IV-2000 system monitors incoming DS1, DS3, and STS-1 signals for
failures and AlSs and generates alarms, failure detection signals, and messages
when failures are detected. The following sections describe the affects of facility
and path signal maintenance provided by the DACS [V-2000 system.

Facility Failure Detection

Both DS1 and DS3 ports are monitored for Loss of Signal (LOS) and for Bit Error
Rates (BER) that exceed a user-selectable threshold 102 10,
user-programmabie on a per port basis). DS3 ports are also monitored for the
out-of-frame (OOF) condition. STS1 ports are monitored for LOS, Loss of Frame
(LOF), Loss of Pointer (LOP), Section Coding Violation (CV), Line CV, STS-1 Path
CV, and VT1.5 Path CV. The STS-1 and VT1.5 Path CVs are gathered for
performance monitoring only and no maintenance sighals are generated based on
them.

Bit Error Rate is determined by checking bipolar variations or, at your option on
DS3 ports, parity violations.

The occurrence of any of the above conditions is indicated by a system alarm
(Critical, Major, Minor, or no alarm, as provisioned by you), the appropriate facility
failure reports over the administrative links, and a flashing LED on the interface
circuit pack associated with the incoming signal.
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Application of Special Signals

The DACS |V-2000 automatically supplies a DS1, VT1.5, or STS-1 idle signal to
the output ports to drive facilities through the switch. If all 28 DSH1 tributaries in a
DS3 are idle, the system can be provisioned to transmit a DS3 idle signal on the
output port. When an incoming signal failure condition is detected at an input port
of the switch, a DS1, VT1.5, or STS-1 AlS is supplied to the corresponding output
port to replace the failed signal. The detection of loss of signal, out-of-frame, or
AIS on an incoming DS3 facility causes the activation of DS1 AIS on all DS1
tributaries in the DS3 signal.

The DACS IV-2000 can be provisioned to provide a DS1 test signal supplied by
an external test generator such as a Quasi-Random Signal Source (QRSS). One
of the DACS 1V-2000 system DS1 ports must be connected to this generator. A
command given to the system, using the broadcast capability of the switch fabric,
makes this signal available to any outgoing DS1 port (DS1 or DS3 interface circuit
pack). The QRSS can be substituted for normal DS1 data (via user command)
when needed for test purposes.

The DACS IV-2000 system can insert two special signals onto a specified outgo-
ing facility without taking down the established cross-connection. This feature can
be used for verification of facility routing or for testing. The two signals that can be
applied are: idle/AlS signal (unframed all ones); or a DS1 test signal from the
external signal generator.

DS3 Idle and Out-of-Frame Signals

If a DS3 facility fails before getting to the nearest network element upstream (such
as a DACS {lI-2000), that network element sends an alarm indication signal (AlS)
over the facility to the DACS IV-2000. The AIS inhibits the

DACS IV-2000 from generating misleading facility alarms and activates status
indications along the path of the DS3 facility. Similarly, if a facility fails while com-
ing into the system, the system transmits an AlS to the next network element
downstream.

A network element upstream (such as a DACS [l1-2000 system) supplies a DS3
idle signal on the DS3 facility if no other signal is connected to the facility at the
network element. A DS3 facility can be connected to an incoming port on the
DACS IV-2000 system coming from a DACS 111-2000 system. At the DACS
111-2000 system, there can be nothing cross-connected to this facility (facility
hanging on an output pott at the DACS |1I-2000 system). In this case, the DACS
111-2000 system sends a DS3 idle signal to the DACS IV-2000 system. This DS3
idle signal format is a signal with valid DS3 framing and information bits set to a
repeating 1100 pattern. The software also supplies DS1 idle signal when a facility
is cross-connected but is temporarily taken out of service for testing.
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The DACS IV-2000 monitors incoming DS3 ports for DS3 AlS, idle signal, and for
out-of-frame conditions on the constituent DS2 signals. If the
DACS IV-2000 detects any of these conditions, the software does the following:

® Inhibits incoming signal failure alarms

m Provides status indications through serial telemetry and over administrative
links

u [f AlS, indicates the type of DS3 AIS format

The system can detect two different formats of AlS. Bell Communications
Research TR-TSY-000191 specifies that DS3 AIS have valid DS3 framing,
information bits set to a repeating 1010 pattern. An alternate CCITT DS3 AIS
format specifies an unframed, all-ones signal. For DSS3 facilities requiring any of
these capabilities, you must use the MUX2 and MUXP2 circuit packs,
respectively. For DS3 Interface-32 Modules, you must also use unit controller 2
(UC2) and power E3 (PWRES3) circuit packs.

Alarm Indication Signals)

Alarm indication signals are generated to alert downstream equipment that a
failure has been detected on upstream equipment. The following Alarm Indication
Signal (AlS) indications are generated by the DACS 1V-2000 system:

m STS-1AIS Line (AISL) — is generated by section terminating equipment to
alert the downstream line terminating equipment that a failure has been
detected upstream when an AISL failure state on an incoming STS-1 sighal
is detected for five consecutive frames. AISL is detected as an all ones pat-
tern in bits 6-8 of byte K2 or the STS-1 signal (refer to TR-NWT-000253,
Issue 2 for information on STS-1 signal formats). The DACS IV-2000 only
detects AISLs but does not generate AlSLs.

m  STS-1 AIS Path (AISP) — is generated by line terminating equipment to
alert the downstream STS-1 path terminating equipment that a failure has
been detected upstream when an LOS, LOF, AISL, or STS-1 LOP failure
state on an incoming STS-1(cc-SPE) signal. AISP is generated by setting
bytes H1, H2, H3, and the entire STS-1 SPE to all ones (refer to TR-NWT-
000253, Issue 2 for information on STS-1 signal formats).

m  VT1.5 AlS Path (AISP) — is generated to alert the downstream VT1.5 path
terminating equipment that a failure has been detected upstream when:

— STS-1(VT1.5) signal — an LOS, LOF, AISL, STS-1 LOP, or STS-1
AISP failure state on an incoming STS-1(VT1.5) signal. An VT1.5
AISP is generated in the downstream direction of all associated
VT1.5(cc-SPE) tributaries.

— VT1.5(cc-SPE) sighal — a VT1.5 LOP failure state on any VT1.5(cc-
SPE) tributary on an incoming STS-1(VT1.5) signal. An VT1.5 AISP
is generated by setting bytes V1-V4 and the entire VT1.5 SPE to
ones (refer to TR-NWT-000253, Issue 2 for information on VT1.5
signal formats).

2-78 AT&T 365-340-400 REV June, 1995



DACS 1V-2000 Release 3.0
Reference Manual

T

m DS1 AlIS (DS1 or DS3 interface) — is generated in the downstream direc-
tion of all associated DS1 signals or DS1 tributaries of DS3 signals when a
LOS or AIS failure state is entered on an incoming DS1 signal. An
unframed all ones signal is generated for an DS1 AIS.

m DS1 AIS (STS1 interface) — is generated in the downstream direction
when a VT1.5 LOP or VT1.5 AISP failure state on any VT1.5(DS1) tributary
on an incoming STS-1(VT1.5) signal is encountered. when a LOS, LOF,
AISL, STS-1 LOP, or STS-1 AISP failure state is entered on an incoming
VT1.5(DS1) signal. An unframed all ones signal is generated for an DS1
AlS.

Yellow Signals

Yellow signals are sent by DS1/STS-1/VT1.5 path terminating equipment to alert
upstream DS1/STS-1/VT1.5 path terminating equipment that a failure or AlS
along the path has been detected and alarmed by the downstream DS1/STS-1/
VT1.5 path terminating equipment. The STS-1 yellow signal is indicated by bit 5 of
the G1 byte being set to 1. The VT1.5 yellow signal is indicated by bit 8 of the V5
byte being set to 1.

STS-1 Far-End Receive Failure Signals

STS-1 Line FERF signals are sent by STS-1 line terminating equipment to alert
the upstream line terminating equipment that a line failure has been detected
downstream. The DACS 1V-2000 system generates a FERF signal (a 110 pattern
on bits 6-8 of K2 of the STS-1 signal) upon entering an LOS, LOF, or AIS failure
state.

DS1 Quasi-Random Signals

The DACS IV-2000 can be provisioned to provide an outgoing DS1 signal
supplied by an external signal generator. This signal can be a Quasi-Random
Signal Source (QRSS) or other signal pattern. One of the DS1 ports must be
connected to the external generator. A command given to the system, using the
broadcast capability of the DACS 1V-2000 switch fabric, makes this signal
available to any outgoing DS1 pont. The signal from the external generator is
substituted for normal DS1 data, via user command, or a valid signal is provided
on non-cross-connected ports.
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Input Port Status

The input port status is provisioned in the DACS [V-2000 to mark all input ports
as:

m Driven — a good signal is expected and an alarm occurs if the signal is
bad.

m  Not driven — no valid signal is expected at the port, and the port is not
monitored for failures. If the port is formatted, Performance Monitoring data
is accumulated.

m Initialized — the port is considered non-driven until a valid signal is
detected, and, when a valid signal is received, status automatically
changes to driven.

m QRSS — the DS1 signal is provisioned as the QRSS source for the sys-
tem.

Retrieval of Port Information

The DACS IV-2000 system provides a parameter for use when retrieving the
status of provisioned ports. You can select poris that are receiving normal signals,
are terminated, are receiving Alarm Indication Signal (AlS), or are generating a
quasi-random signal on all ports within the specified range.

Automated Facility Turnup Test

The DACS 1V-2000 has built-in test signal generators and receivers in the DS1
interface circuit paths that can be used during facility turnup to test facility
continuity. A new facility is looped back at the distant end, and a test signal (7-bit
repeating pattern of 1011000} is applied at the DS1 signal rate (TEST-TRMSN-T1
command). The presence of the looped back signal is verified by the test receiver,
and reported to you at the craft interface terminal or remote operations system
center (REPT TRMSN T1 message). The system must be equipped with a DS1
Interface Module to have this capability. Both DS1 and DS3 facilities can be
tested, but the DS3 facilities are tested as 28 DS1s on an individual DS1 basis.
Figure 2-31 shows the Automated Facility Turnup Test. For information on
performing a facility turnup test, refer to the section titled “External Cables” in
Chapter 15 of the DACS IV-2000 Release 3.0 Operations and Maintenance
manual (AT&T 365-340-401).
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Figure 2-31. Automated Facility Turnup Test
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Remote Multiplex Communication

The Remote Multiplex Communication feature enables the DACS 1V-2000 system
to communicate with far-end multiplexers (that is, a DDM-1000 or any M13
multiplex compliant with the TR-TSY-000009 or ANSI T1.107 specifications) by
using the DS3 overhead bits. This feature allows the following actions:

m Far-end loopback control
m Response to far-end loopback commands
= Signaling of alarm conditions to the far-end

Generation of alarm/status messages on far-end conditions
This feature supports the following protocols for communications with mul-
tiplexers at the far-end of the DS3 facilities:
— D83 X-bit signaling that indicates far-end DS3 alarm conditions
— D82 X-bit signaling that indicates far-end DS2 out-of-frame condi-
tion
— D81 loopback control using the DS2 C-bits as specified in Bell Com-
munications Research TR-TSY-000009

— C-bit parity format far-end alarm and control link for control of DS1
and DS3 loopbacks and reporting of far-end facility and equipment
alarm conditions as specified by ANSI T1.107a-1989

— S-bit (DS3 stuff bit) communications link used by AT&T DDM-1000
multiplexers for DS1 loopback operations and reporting far end and
near end equipment and facility failure conditions

Function(s) and protocol(s) are specified on a per-port basis. This allows the
DACS 1V-2000 to match the capabilities of the far-end multiplexers.

For DS3 facilities requiring the remote multiplex communication feature, MUX2
and MUXP2 circuit packs are required.

Frame Maintenance

The following sections describe the different features and capabilities of the frame
maintenance mechanism.

Fault Isolation and Reporting

The DACS 1V-2000 system can isolate a fault to the incoming facility or
equipment. In the case of an equipment failure, the DACS |V-2000 identifies the
failed circuit pack by lighting a red LED on the faceplate and generating alarms
and administrative link messages.
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Protection Switching

The DACS 1V-2000 system automatically restores transmission upon detection of
a service-affecting equipment failure by switching to a protection circuit pack
within 60 ms.

Automatic Circuit Pack Restoral

When a failed circuit pack is replaced, it is automatically returned to service ff it
passes all system diagnostic tests. This feature applies to all circuit packs except
the main controller, unit controller, Synchronizer Module, and DS3PM circuit
packs which must be restored manually.

Fan Filter Replacement Indication

This feature applies to fan filters in the switch bay for fan assemblies
ED-2C816-30,G1 and ED-2C906-30. It provides a periodic autonomous message
alerting you that the fan filter for older switch bay fan assemblies needs to be
replaced. An autonomous message is generated when the recommended
replacement period of 91 days has expired. The message must be acknowledged
manually. (All other fan assemblies provide a minor alarm indicator when the fan
filter needs to be replaced.)

Protection Switching Operations

This section discusses certain aspects of protection switching and related
operations in the DACS IV-2000 system.

Protection Groups

The DACS [V-2000 system architecture divides the circuit packs associated with
signal transmission (interfaces and switch fabric) into a number of protection
groups. A single failure within a protection group is protected, but additional
failures within a single protection group are not protected. Multiple failures

occurring in multiple protection groups are protected independently within the
individual protection groups.

Interface Protection Groups

A DS3 interface protection group consists of a DS3 Interface Module (either a
DS3 Interface-32 or DS3 Interface-16 Module). The protectable circuit pack in a
DS3 interface protection group is the MUX circuit pack, which supports one DS3
facility. Each DS3 Interface-32 Module has 32 MUX equipment locations, with 31
of these locations used for setvice and one used for protection, giving a protection
ratio of 1 to 31 (this is less than 31 on a partially equipped DS3 interface-32
module). Each DS3 Interface-16 Module has 16 MUX equipment locations, with
15 of these locations used for service and one used for protection, giving a
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protection ratio of 1 to 15 (this is less than 15 on a partially equipped DS3
Interface-16 Module).

A DS1 interface protection group consists of all the DS1 Interface Modules within
the same bay. The protectable circuit pack in a DS1 interface protection group is a
set of three circuit packs, two DS1IF circuit packs and a SWIF circuit pack, which
in combination support 28 DS1 facilities. Each DS1 Interface Module supports
eight sets of these circuit packs. In a STS1/DS3/STS1 Interface Bay, there are
two DS1 Interface Modules. One uses all eight sets of circuit packs for service.
The other uses seven sets for service and one for protection, givinga 1 to 15
protection ratio (this is less than 15 on a partially equipped STS1/DS3/DS1
Interface Bay). In a DS1 Interface Bay, there are four DS1 interface Modules.
Three use all eight sets of circuit packs for service. The other uses seven sets for
service and one for protection, giving a 1 to 31 protection ratio (this is iess than 31
on a partially equipped DS1 Interface Bay).

A STS-1 interface protection group consists of a STS-1 Interface-16 Module. The
protectable circuit pack in a STS-1 interface protection group is the SMUX circuit
pack, which supports one STS-1 facility. Each STS1 Interface-16 Module has 16
SMUX equipment locations, with 15 of these locations used for service and one
used for protection, giving a protection ratio of 1 to 15 (this is less than 15 on a
partially equipped STS1 Interface-16 Module).

Failures In Interface Protection Group

In an interface protection group, there is a single protection circuit pack and a
single protection bus available, so only one protection switch can be performed at
a time in that protection group. When a MUX, DS1IF, or SMUX circuit pack is
protected, relays on the circuit pack are used to switch traffic onto the protection
bus, which reroutes the DS3, DS1, or STS-1 signals from that circuit pack to the
protection circuit pack. This routing is alternatively performed by contacts on the
backplane when a MUX, DS1IF, or SMUX circuit pack is removed from the slot. In
order to maintain protection bus continuity, BXA circuit packs must be equipped in
unprovisioned slots that are not equipped with MUX, DS1IF, or SMUX circuit
packs to provide correct protection bus operation.

When you pull a MUX, DS1IF, or SMUX circuit pack, protection of another circuit
pack in the same protection group can be dropped. In the case of a DS3 or STS-1
interface protection group, it depends on whether the first circuit pack is failed or
extracted and the positions in which the circuit packs reside, as to whether or not
the pulled circuit pack is protected. In the case of a DS1 interface protection
group, no protection is provided until this situation is corrected.

Failures Between Interface Protection Groups

The DACS IV-2000 protects a single failure in each interface protection group
independently of failures in other interface protection groups.
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Switch Protection Group

The switch protection group consists of the SWIO and SWCS circuit packs in the
Switch Module, and the associated CLKDR circuit packs in the interface modules.
The protectable circuit pack in the switch protection group is either a SWIO/
CLKDR circuit pack combination or a SWCS circuit pack. There are 32 SWIO
circuit packs, with each circuit pack used to 1/2 capacity under normal conditions.
The SWIO circuit packs are architected in pairs. When a SWIO is protected, its
mate circuit pack uses spare capacity to assume the load of the protected circuit
pack, giving a protection ratio of 1 to 1. There are also 32 SWCS circuit packs, but
only 31 are needed to provide a nonblocking switch under normal conditions, with
the 32nd circuit pack available to protect the others, giving a 1 to 31 protection
ratio. Only one SWIO or SWCS circuit pack can be protected at any given time
(refer to the following section titled “Failures in Switch Group” for more
information).

The CLKDR circuit packs in the DS1, DS3, and STS1 Interface Modules are used
to distribute clock from the SWIO circuit packs to the DS1, DS3, and STS1 inter-
face circuit packs. The failure of a CLKDR circuit pack, therefore, is treated by the
system as if the associated SWIO circuit pack failed. Consequently, the switch
protection group is extended to include the CLKDR circuit packs in the modules.

Failures In Switch Protection Group

When a SWIO or CLKDR circuit pack fails, it is protected by its mate circuit pack
(for example, if SWIO-1 fails, SWIO-2 protects the signals to SWIO-1 and the
CLKDR associated with SWI0-2 assumes the signals for the CLKDR associated
with SWIO-1). In order to support the additional load that is switched onto the
mate circuit pack, additional paths through the switch fabric are utilized, and these
are provided by the spare 32nd SWCS circuit pack. The need for these paths
precludes protecting multiple SWIO or SWCS circuit packs at the same time.

Failures Between Switch and Interface Protection

Groups

Protection switching in the switch protection group requires remapping
connections (as many as 448 for a single circuit pack failure). To perform this
within the required time interval, the system maintains prestored maps that are
used to protect failures of SWIO and SWCS circuit packs. These prestored maps
are updated whenever connections in the switch fabric are changed.

The DACS IV-2000 system allows for protection of the switch while one or more
interface protection groups are protected. It also allows for protection of one or
more interface protection groups while the switch is protected. Due to the pre-
stored map recalculations associated with protection switching, there can be a
brief period of time after the protection of an interface group before the switch
group can be protected.
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Mapping Functions

In this section, a mapping function is any function that affects the mapping of the
switch. This includes cross-connect, disconnect, test access, loopback functions,
and certain changes to the output mode of DS1 ports.

The DACS 1V-2000 system allows for mapping functions on all circuit packs while
they are protected.

Automatic Protection Switching

The DACS IV-2000 circuit packs do not automatically protection switch unless
they are carrying traffic. This applies to DS1IF, SWIF, MUX, SMUX, and SWIO
circuit packs, but it does not apply to SWCS circuit packs (because these circuit
packs are not associated with specific facilities and because 31 of 32 center stage
circuit packs must be available at ali times to guarantee nonblocking.

Manual Protection Switch

Using the manual protection switch command of either sW-TOPROTN-EQPT or
SW-TOWKG-EQPT always locks the circuit pack in the state (protected or
unprotected) to which it is switched. The result is equivalent to issuing an inhibit
command (INH-sSW-EQPT) while in the unprotected or protected state.

If a circuit pack is locked in the protected state, the command sw-TOWKG-EQPT
causes the circuit pack to switch back to the working state and locks the circuit
pack in this state. Therefore, the circuit pack is not subsequently in protection if a
failure occurs.

To have the circuit pack revert to the unlocked working state, the ALW-sw-EQPT
command should be used, which releases the lock and, if the circuit pack is good,
automatically switches back to working. The sw-TOPROTN-EQPT command can
be used on a circuit pack whether or not it is carrying traffic.

Autolock

A protectable circuit pack cycles through four states in the protection switching
process (assuming no manual locking occurs). Normally, the circuit pack is in the
good/working state. When a failure occurs, the pack transitions to bad/working. if
protection switching is available, the circuit pack transitions to bad/protected.
When the problem clears, the circuit pack transitions to good/protected, which is a
transient state that is passed through as the circuit pack unprotects and returns to
good/working. The state names associated with these four states are as follows:

m ACT = good/working

& ACT-xxx = where xxx is one of the bad substates: FLT, ABS, BLK, TSTF, or
FEF

w  OOS-xxx = where xxx is one of the bad substates: FLT, ABS, BLK, TSTF,
or FEF
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The autolock state exists to protect against frequently cycling through the four
states due to an intermittent problem. A circuit pack is put into the autolock state
when it goes through this cycle ntimes within an m-minute period. All autolocks
are autonomously released every x hours by the system. The values n, m, and x
are user provisionable (using the ED-NE command), and the default (system
initialization) values are 4 times, 10 minutes, and 24 hours. Autolock is also
automatically removed whenever the system is reset or whenever the n, m, or x
value is changed or can be manually removed using the ALW-SW-EQPT
command.

When a circuit pack is in the autolock state, the modifier, ERRANAL, is appended
to its state name.

Protection Bus Transients

If a MUX2 or SWIO circuit pack is protected, any activity on the module that
affects the protection bus can cause transient alarm conditions to occur on the
DS1 or DS3 facilities associated with the protected circuit pack. These are not
reported unless the Alarm Delay for the system was set to a value less than or
equal to the transient alarm condition.

Operational Guidelines

Based on the protection switching characteristics for the DACS V-2000 system
described previously, the following operational guidelines are recommended:

1. Make sure all unprovisioned DS1IF, MUX, and SMUX slots in an interface
bay are equipped with a circuit pack, either an unused DS1IF, MUX, or
SMUX circuit pack or a BXA circuit pack.

2. It is recommended that unprotected circuit packs not be pulled from the
system unless they are carrying no traffic. No circuit pack should be pulled
from a protection group other than the failed circuit pack itself. Also, all fail-
ures in a protection group should be repaired before performing other
maintenance activities in that group.
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BNC Connectors

The DACS IV-2000 system can be equipped with BNC connectors that allow
connections to DS3 and STS-1 facilities. BNC connector panels can be ordered
with STS1/DS3/DS1, DS3, or STS1/DS3linterface Bays. The BNC connector
panel meets the FCC Class A criteria for EMI applications, but the connectors can
also be used for non-EMI applications. Advantages for using BNC connectors are:

Coax connections are collected in a single place at a convenient and con-
sistent location

Quick, positive connection/disconnection device is provided

Risks are reduced when handling coax lines (since they are kept away
from the backplane areas)

More robust connections are available

219 splice is eliminated since 734A/735A cables can be brought directly to
the frame

The need to downsize to a smaller diameter is eliminated
Cable routing and precabling are facilitated

Standard industry-wide hardware is available

Cabiles can be pulled from either end with less risk, and if necessaty, can be
trimmed and re-terminated easily. This minimizes the excess slack problem. In
addition, connectors, tools, cabling, etc. can be stocked as deemed necessary.

For more information on BNC connectors, refer to the section titled “BNC
Connectors” in Chapter 3.
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Hardware

The DACS 1V-2000 system hardware is comprised of one Switch Bay (and
associated modules) and from one to eight interface bays (containing DS1, DS3,
and STS1 Interface Modules). Each module consists of an equipment shelf and
its associated circuit packs.

The switch contained in the DACS 1V-2000 can accept 7168 input signals, but
some paths into the switch are from protection circuit packs, limiting the switch to
6944 traffic-carrying signals. A fully equipped DACS 1V-2000 is capable of
making 3472 two-way DS1 cross-connections, 120 two-way STS-1
cross-connections, or 3360 two-way VT1.5(cc-SPE) and/or VT1.5(DS1)
cross-connections.

System Bays

There are five different DACS 1V-2000 system bays, as follows:

m  Switch (SW) Bay — provides system control, cross-connections, and inter-
bay cabling

®  DS1 Interface (INTFC) Bay — provides the interface for up to 868 DS1
signals (equivalent to 31 DS3 signals)

m  DS3 Interface (INTFC) Bay — provides the interface for up to 62 DS3 sig-
nals (equivalent to 1736 DS1 signals)

m  STS1/DS3/DS1 Interface (INTFC) Bay — provides the interface for:
— Up to 420 DS1 signals {equivalent to 15 DS3 signals)
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— Up to 46 DS3 signals (equivalent to 1288 DS1 signals) and no
ST8-1 signals, up to 31 DS3 signals (equivalent to 868 DS1 signals)
and 15 STS-1 signals, or up to 30 STS-1 signals and no DS3 signals

m  STS1/DS3 Interface (INTFC) Bay — provides the interface for up to 60
D83 and/or STS-1 signals (each DS3 is equivalent to 28 DS1 signals)

Table 3-1 identifies the different types of bays (along with their associated
modules) that can be configured for DACS 1V-2000 applications.

Table 3-1. System Bays and Associated Modules

Bay Module Modules
Per Bay
Switch (SW) Redundant Controller (RC) 1
Redundant Controller Power (RC PWR) 1
Synchronizer (SYNC) 1
Switch (SW) 1
Switch Power (SW PWR) 1
Auxiliary Power (AUX PWR) 1
Fuse and Alarm (FS & ALM) Panel 1
Fan Assembly 1
DS1 Interface (INTFC) DS1 Interface (INTFC) 3
D81 Interface-Protection (INTFC-P) 1
DS3 Interface (INTFC) DS3 Interface-32 (INFTC) 2
STS1/DS3/DS1 Interface (INTFC) | DS1 Interface (INTFC) 1
DS1 Interface-Protection (INTFC-P) 1
DS3 Interface-32 (INTFC-32) Oor1*
DS3 Interface-16 (INTFC-16) Oor1f
STS1 Interface-16 (INTFC-16) 0-2*1
STS1/DS3 Interface (INTFC) DS3 Interface-16 (INTFC-16) 0-4*
STS1 Interface-16 (INTFC-16) 0-4%
Fan Assembly 1

" STS1/DS3/DS1 interface Bays can be equipped with an STS1 Interface-16 Module in place of the DS3
Interface-32 Module. When doing so, the capacity of the DACS IV-2000 is decreased by 16 DS3 equivalent signals.

T STS1/DS3/DS1 Interface Bays can be equipped with either a DS3 Interface-16 or STS1 Interface-16 Module in the
bottom shelf (STS1/DS3 Interface-16 Shelf).

¥ 3TS1/DS3 Interface Bays can be equipped with any combination of DS3 Interface-16 and STS1 Interface-16
Modules totaling four.
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Figures 3-1, 3-2 and 3-3 illustrate the physical association of bays, units (the shelf
positions of interface modules). and interbay cables (refer to the section titled
“Interbay Cabling” later in this chapter for more information) in a fully-equipped
system with all DS1, DS3, or STS-1 interfaces, respectively. For example, using
Figure 3-1, look at Unit 11, located in the third column of the second row. The first
label in Unit 11 is SWIO 7. This represents the Switch Input/Output (SWIO) circuit
pack in the Switch Module that is associated with Unit 11. The designation N-Rate
D indicates half of an N-rate cable (labeled D) that connects this interface moduie
to the Switch Module. The number 9 indicates the DS1 Interface-Protection
Module (located in Unit 9) responsible for protection this interface module. Finally,
the number J-7 shows the control cable for this interface module in the bay lineup.
Each unit shown in this sample configuration is labeled with the same information.

The unit numbers and control cable numbers shown are the same for any

DACS IV-2000 system configuration. The examples pictured in Figures 3-1, 3-2,
and 3-3 are based on maximum DS1, DS3, and STS-1 configurations, but the
same numbers are used for other configurations. (Refer to the section titled “Unit
Numbering in this chapter for more information.)

4 8 12 16 i 20 24 28 32
sWio |"swio |Swio |swio | EXemalMisc TS 12500 [Pewio [Pawio [%awio
16 12 8 4 Fuse & Alarm 20 24 28 32
N-Rate | N-Rate |[N-Rate |N-Rate N-Rate | N-Rate | N-Rate | N-Rate
:{ g 8 1% Switch Power 1K7 ;_\/1] 2PS 22
) Module
J-16 J-12 J-8 J-4 J-20 J-24 J-28 J-32
3 7 T 15 S RC Aux |19 23 27 31
SWIO SWIO | SWIO SWIO gg Pwr Pwr | sSwio SWIO | swio SWIO
15 11 7 3 Mod Mod 19 23 27 31
N-Rate | N-Rate {N-Rate |N-Rate N-Rate | N-Rate | N-Rate | N-Rate
H F D B Redundant Controller K M P T
1 5 9 13 Moduls 17 21 25 29
J-15 J-11 J-7 J-3 J-19 J-23 J-27 J-31
2 6 10 14 18 22 26 30
SWIO SWIO | SWIC SWIO SWIO SWIO | SWIO SWIO
14 10 6 2 18 22 26 30
N-Rate | N-Rate | N-Rate | N-Rate o N-Rate | N-Rate { N-Rate | N-Rate
G E C A Switch J L N R
1 5 9 13 Moduie 17 21 25 29
J-14 J-10 J-6 J-2 J-18 J-22 J-26 J-30
1 5 [¢] 13 17 21 25 29
SWIO SWIO | SWIO SWIiO SWIO SWIO | SWIO SWIO
N }‘Iq3 N F? N F? 1 17 21 25 29
-Rate -Rate |N-Rate |N-Rate N-Rate | N-Rate | N-Rate | N-Rate
fo £ c A Fan Assembly J L N R
J-13 J-9 J-5 J-1 J-17 J-21 J-25 J-29
1 2 3 4 5 6 7 8 9

Bay Position

Note: Units 1, 5,9, 13, 17, 21, 25, and 29 are afl DS1 Interface-Protection Modules. All other units are DS1 Interface

Modules.

Figure 3-1

- Maximum Configuration of DS1 Interface Modules
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12 16 External Misc T/S 20 24
Fuse & Alarm
Switch Power
Moduie
11 15 s RC Aux |19 23
sSwIO | swIO oS Pwr Pwr | swio | swio
13-16 5-8 Mod Mod 21-24 29-32
N-Rate N-Rate N-Rate N-Rate
G/H C/D. Redundant Controller L/M R/T
J18) (J14) Module (J30) (J32)
J-7 J-3 J-19 J-23
10 14 18 22
SWIO SWIO SWIO SWIO
9-12 1-4 17-20 25-28
N-Rate N-Rate , N-Rate N-Rate
E/F A/B Switch JIK N/P
(J15) (J13) Module (J29) (J31)
J-6 J-2| J-18 J-22
€] 13 17 21
Fan Assembly

2]
~

3 4 5

Bay Position

Note: The J-cable 1D shown in parentheses indicate the control cable for the optional DS3PM circuit
pack. In the above figure, it is assumed each DS3 Interface-32 Module contains a DS3PM circuit pack.

Figure 3-2. Maximum Configuration of DS3 Interface Modules

12 16 i 20 24
Swic | swio External Mise T/S swio | swio
15/16 7/8 Fuse & Alarm 23/24 31/32
N-Rate N-Rate N-Rate N-Rate
H D Switch Power M T
J-8 J-a Module J-20 J-24
11 15 s RC Aux |19 23
SWIO | SWIO i Pwr Pwr | swio | swIO
13/14 5/6 Mod Mod 21/22 29/30
N-Rate N-Rate N-Rate N-Rate
G c Redundant Controller L R
Modul
J-7 J3 oaue J19 J-23
10 14 18 22
SWIO SWIO SWIO SWIO
11/12 3/4 19/20 27/28
N-Rate N-Rate N-Rate N-Rate
F B Switch K =)
Module
J-6 J-2 J-18 J-22
9 13 17 21
SWIO SWIO SWIO SWIO
9/10 1/2 17/18 25/26
N-Rate N-Rate N-Rate N-Rate
£ A Fan Assembly ] N
J-5 J-1 J-17 J-21
3 4 5 6 7

Bay Position

Figure 3-3. Maximum Configuration of STS1 Interface Modules
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Switch Bay

The Switch (SW) Bay (Figure 3-4) contains the Switch Module (SW MOD), the
liary Power Module (AUX PWR
MOD), the Redundant Controller Module (RC MOD), the Redundant Controller
Power Module (RC PWR MOD), the Synchronizer Module (SYNC MOD), the fuse
& alarm (FS & ALM) panel, and the fan assembly. The Switch Bay is the core of
the DACS 1V-2000 system, and is therefore required for any system configuration.
h the Switch Bay. This cabling is
stored temporarily in the two cable end guard assemblies until the system is
expanded to its maximum configuration. The Switch Bay is fuse-protected only for
the equipment that is shipped initially. Dummy fuses are provided in all other fuse

Switch Power Module (SW PWR MOD), the Auxi

All interbay cabling for the system is provided wit

positions.

External Misc T/S

Fuse & Alarm

Switch Power
Module

RC
Pwr
Mod

Aux
Pwr
Mod

Module

Redundant Controller

Fan Assembly

Front View

Figure 3-4. Switch Bay
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DS1 Interface Bay

The DS1 Interface (INTFC) Bay (Figure 3-5) contains three DS1 Interface
Modules and one DS1 Interface-Protection Module. The DS1 Interface-Protection
Module interfaces with up to 196 DS1 signals and each DS1 Interface Module
interfaces with up to 224 DS1 signals. Consequently, each DS1 Interface Bay
provides a capacity of up to 868 DS1 signals (31 equivalent DS3 signals).
However, each PMGR1 circuit pack used for performance monitoring reduces the
capacity by 28 DS1 signals. Protection for the DS1 Interface Bay is provided by
the DS1 Interface-Protection Module. This module provides protection for itself
and up to three other DS1 Interface Modules. Protection for the bay is ona 1 to 31
basis.

DS1
Interface
Module

DS1
interface
Module

DSt
Interface
Module

DS1
Interface
Protection
Module

Front View

Figure 3-5. DS1 Interface Bay
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DS3 Interface Bay

The DS3 Interface (INTFC) Bay (Figure 3-6) contains two DS3 Interface-32
Modules. Each DS3 Interface-32 Module can be equipped to interface with up to
31 DS3 signals. Each bay provides a capacity of up to 62 DS3 signals. However,
each PMGR1 circuit pack used for performance monitoring reduces the capacity
by one DS3 signal. Protection for the DS3 Interface Bay is provided on an
individual module basis. Each module provides protection for itself and the
protection is done on a 1 to 31 basis.

DS3
Interface-32
Module

DS3
Interface-32
Module

Front View

Figure 3-6. DS3 Interface Bay
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STS1/DS3 Interface Bay

The STS1/DS3 interface (INTFC) Bay (Figure 3-7) contains four equipment
shelves that can hold DS3 or STS1 Interface-16 Modules. Each DS3 Interface-16
Module can be equipped to interface with up to 15 DS3 signals and each

STS1 Interface-16 Module can be equipped to interface with up to 15 STS-1
signals. Each bay provides a capacity of up to 60 DS3 signals and/or STS-1
signals. Protection for the STS1/DS3 Interface Bay is provided on an individual
module basis. Each module provides protection for itself and the protection is
done on a 1 to 15 basis.

DS3 or STS1
interface-16
Module

DS3 or STSH
Interface-16
Module

DS3 or STSt
Interface-16
Module

DS3 or STS1
Interface-16
Module

Fan Assembly

Front View

Figure 3-7. STS1/DS3 Interface Bay
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STS1/DS3/DS1 Interface Bay

The STS1/DS3/DS1 Interface (INTFC) Bay (Figure 3-8) contains one DS1
interface Module, one DS1 interface-Protection Module, one DS3 Interface-32
module, and one DS3 Interface-16 or STS1 interface-16 Module. The DS1
Interface andDS1 Interface-Protection Modules are identical to those in the DS1
Interface Bay and can be equipped to interface with up to 224 and 196 DS1
signals, respectively. The DS3 Interface-32 Module can be equipped to interface
with up to 31 DS3 signals. The DS3 Interface-16 Module can be equipped to
interface with up to 15 DS3 signais, while the STS1 Interface-16 Module can be
equipped to interface with up to 15 STS-1 signals. Consequently, each STS1/
DS3/DS1 Interface Bay provides a capacity of up to 46 DS3 signals and 420 DS
signals (15 equivalent DS3 signals) when equipped with a DS3 Interface-16
Module. it can provide up to 31 DS3 signals, 15 STS-1 signals, and 420 DS1
signals when equipped with a STS1 Interface-16 Module. However, each PMGR1
circuit pack used for performance monitoring reduces the capacity by 28 DS1
signals in the DS1 Interface Modules or 1 DS3 signal in the DS3 Interface
Modules. PMGR1 circuit packs cannot be used in STS1 Interface-16 Modules.
Protection for the STS1/DS3/DS1 Interface Bay is provided in two ways:

m Protection for the DS3 and STS1 Interface Modules is on an individual
module basis; the DS3 Interface-32 Module is protected on a 1 to 31 basis;
and the DS3 and STS1 Interface-16 Module is protected on a 1 to 15 basis.

m  The DS1 Interface-Protection Module provides protection for itself plus the
DS1 Interface Module. This protection is provided on a 1 to 15 basis.

DSt
Interface
Module

DS
Interface
Protection
Module

DS3
Interface-32
Modute

DS3 or STSH
Interface-16
Module

Front View

Figure 3-8. STS1/DS3/DS1 Interface Bay
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Bay Configurations

The flexibility afforded by the modular design of the DACS 1V-2000 system allows
it to be set up for initial bay configurations based on traffic requirements. It can
later be expanded to a number of possible bay layouts for a fully configured
system. The following sections discuss configuration alternatives.

Because of the four types of DACS IV-2000 interface bays, there are many
possible bay layouts for a fully configured system. Figure 3-9 shows six
fully-configured systems and the typical order in which the systems are expanded.
The six systems are not intended to limit the options, but rather represent the
range of DS1 terminations, DS3 terminations, and Electrical Carrier-1 (EC-1)1
terminations. Also shown are combinations of DS1, DS3, and EC-1 terminations
by interchanging DS3 and STS1 Interface-16 Modules within STS1/DS3/DS1 and
STS1/DS3 Interface Bays.

The DACS 1V-2000 system can be configured to accommodate any changing
DS1, DS3, and EC-1 facility needs over time under the cabling constraint that no
more than 124/120 equivalent DS3s/STS-1s (inciuding protection) can be
connected on either side of the Switch (SW) Bay. Because of this cabling
constraint, the Switch Bay is usually located at or near the center of the bay
layout, as shown in Figure 3-4. A maximum of two STS1/DS3/DS1 interface Bays,
two DS3 Interface Bays or STS1/DS3 Interface Bays, or four DS1 Interface Bays
can be located on either side of the Switch Bay.

When planning the bay layout, keep in mind that the capacity of a DS1 Interface
Bay (32 equivalent DS3 signals) is one-half the capacity of an STS1/DS3/DS1
Interface Bay or a DS3 Interface Bay.

=>» NOTE:
DS1 Interface Bays can be purchased separately, but must be installed in
tandem with another DS1 Interface Bay before any other type interface bay
can be added to the system.

For DS1 applications requiring thicker (22 gauge) cable, consider a Digital
Systems Access Bay (DSAB) to eliminate potential cable congestion. For
more information on a DSAB, refer to the Digital Systems Access Bay
(DSAB) System Reference Guide (AT&T 365-301-135). When using DSAB
bays, all interface circuit pack slots (DS1IF and SWIF) must be equipped
with either SWIF/DS1IF or BXA circuit packs.

1. Electrical Carrier-1 (EC-1) is the industry standard nomenclature for an electrical STS-1 signal.
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DS1 Ds3 STS1
Bay Layout and Growth Order Interface Interface” Interface®
Mini .
1 é{’;’,ﬁ‘j‘g’ 2 3  <——— Growth Order (Typ|cal)1-
STS1/ | STS1/ STS1/ | STSV/
DS3 | DS3 | switeh| DS3 | Ds3 g i
INTFC [ INTFC | "Bay | INTFC | INTFC 0 0-240 240-0
Bay Bay Bay Bay
Minimum
1 Startup 2 3
DS3 | Ds3 ) DS3 | DS3s
INTFC | INTFC| Switeh| |INTFC | INTFC 0 248 0
Bay Bay Bay | 'Bay | Bay
Minimum
1 Startup 2 3
stsy | SISV Syt sTsv/
D83 Switch DS3
DS1 DS1 840 62-212 150-0
INTFC| \NTFc| Bay |iNTFc |INTFC
Bay Bay
Bay Bay
Minimum
1 Stanup 2 3 4
STS1/[ STS1/ STS1/
DS | DSF [ o 0| DSt | DS1 DS3/
DS1 | Dst | SwWitchl |NTFC |INTFC | DSt 2996 93-138 45-0
INTFC| INTFC| Bay | Bay | Bay | INTFC
Bay Bay Bay
Minimum
2 1 Startup 3 4 5
STS1/ STS1/
DSt | DS1 | DS | .o DS3/ | DS1 | DSt
INTFC { INTFC | DSt wilch | pgq | INTFC | INTFC 4312 62-92 30-0
Bay Bay |INTFC Bay | INTFC Bay Bay
Bay Bay
Minimum
3 2 1 Startup 4 5 6 7
DS1 | DSt | DS1 | DS1 | o | DS1 | DS1 | DSt | DST
INTFC | INTFC | INTFC | INTFC | SWIth | INTFC [ INTFC [ INTFC | INTFC | 6944 0 0
Bay Bay Bay Bay Bay | Bay Bay Bay Bay

*  The designation STS1/DS3/DS1 INTFC Bay indicates a standard configuration of 1 DS3 Interface-32, 1 DS3
interface-16 or STS1 Interface-16, 1 DS1 Interface, and 1 DS1 Interface-Protection Module.

t Adjacent bays can be added to either the left or right side, the growth order shown is for typical growth.

Figure 3-9. Sample System Configurations
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Recommended Arrangements

Bay Mounting

The DACS IV-2000 interface bays are 2 feet 2 inches wide, 7 feet high, 12 inches
deep. The Switch Bay is 2 feet 2 inches wide, 7 feet high, and 13 inches deep.
Both the Interface and the Switch Bays use the network bay framework.
Equipment shelves that mount on these bays are factory installed. The only
expansion that occurs is for additional circuit packs or growth bays.

The Switch Bay and STS1/DS3 Interface Bays have forced-air cooling while the
DS1, DS3, and STS1/DS3/DS1 Interface Bays are cooled by free convection. The
fan assembly at the bottom of the switch and STS1/DS3 Interface Bays takes in
air near the floor and exhausts it out the top rear of the bay. Unequipped circuit
pack slots are not permitted. Functionally unused slots must either contain a
circuit pack or be covered with filler assemblies. Heat baffles are used between
the shelves on the interface bays to direct rising heat away from the circuit packs
located above.

The initial or startup bay configuration consists of the Switch Bay, one interface
bay, and two temporary cable end guard assemblies all bolted together as a unit
for shipment. This initial configuration is 6 feet 6 inches wide. The Switch Bay is
delivered with all its interbay cabling for maximum capacity. Consequently, the
cable end guard assemblies are required to store and protect the cables until they
are needed. The initial bays are bolted to the floor during installation.

When a growth interface bay is provided, the appropriate cable end guard
assembly is moved to allow bay placement adjacent to the existing arrangement.
The growth bay is bolted to the floor next to its adjacent bay, and the connections
are made between it and the Switch Bay. The cable end guard assembly is
discarded if all the stored cable has been used on that side of the Switch Bay.
Otherwise, it is reattached to the new growth interface bay on the side away from
the Switch Bay. Recommended growth is to the left of the Switch Bay until all the
cables are used, then to the right of the Switch Bay.

Interbay Cabling

A DACS IV-2000 can be one of several combinations of DS3, STS1/DS3, STS1/
DS3/DS1, and DS1 Interface Bays. Cables transmitting N-rate signals connect the
SWIO circuit packs in the Switch Module to MUX circuit packs in

DS3 Interface Modules, to SMUX circuit packs in STS1 Interface-16 Modules, and
to SWIF circuit packs in DS1 Interface Modules. Cables also connect unit
controller (UC) circuit packs in DS3, STS1, and DS1 Interface Modules and
DS3PM circuit packs in DS3 Interface Modules to the Switch Bay.

Logical, systematic rules have been developed in naming the many cables
involved so that personnel responsible for installing, provisioning, and
troubleshooting the frame can perform their tasks with a minimum of confusion.
This section contains a summary of the cabling information. The summary is
adequate for provisioning the frame.
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N-rate Cables

In a fully equipped frame, cables must carry 2048 N-rate signals between
interface modules and the Switch Module (512 service signals and 512 protection
signals in each direction). A total of 256 cables are used for this purpose. These
cables are divided into 16 groups designated by letters of the alphabet running
from A through T, leaving out |, O, Q, and S. Each of the 16 groups contains 16
cables. Those in the A group are labelled J1-A, J2-A, ..., J16-A, for example. J1-A
through J8-A serve SWIO-1, and J9-A through J16-A serve SWIO-2 (SWIO-1's
mate circuit pack). Cables J1-B through J16-B serve SWIO-3 and SWIO-4, and so
on to J1-T through J16-T, which serve SWIO-31 and SWI0-32. Table 3-2 contains
the N-rate cable group that serves each SWIO circuit pack.

Table 3-2. SWIO N-Rate Cable Connections

SWIO Circuit Packs

N-rate Cable Group
Cables Jn-1 — Jn-8 Cables Jn-9 —Jn-16
- ]}

A 1 2

B 3 4

C 5 6

7 8

E 9 10
F 11 12
G 13 14
H 15 16
J 17 18
K 19 20
L 21 22
M 23 24
N 25 26
P 27 28
R 28 30
T 31 32

Since 2048 N-rate signals are handled, each of the 256 cables must carry

8 N-rate signals, each requiring a signal wire and a ground return wire. Each cable
also contains a wire pair to carry a clock/synchronizing signal and a spare wire
pair, so that each cable contains 20 wires. Any given cable serves four MUX, four
SMUX, or four SWIF circuit packs, carrying two N-rate signals, either service or
protection, to or from each circuit pack.
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N-rate cable groups A through H connect to interface modules on the left side of
the Switch Bay as seen from the front of the frame. A DS3 Interface-32 Module
requires two N-rate cable groups; a DS3 interface-16 or STS1 Interface-16
Moduie requires two N-rate cable groups; and two DS1 Interface Modules share a
N-rate cable group. N-rate cable group A connects to the lowest module on the
interface bay (Bay 4) closest to the Switch Bay, and the other N-rate cable groups
run alphabetically upward and outward from the Switch Bay (see Figure 3-1
eatlier in this chapter). N-rate cable groups starting with J serve the interface bays
on the right side of the frame in a similar fashion.

J-Cables

The 32 J-cables (control cables) that connect the unit controllers to the Switch
Module are labelled J1 through J32. J1 through J16 serve the interface bays to
the left side of the Switch Bay, and J17 through J32 serve the interface bays on
the right side. Numbering is similar to the letter assignments of N-rate cables in
that number starts at the bottom of the interface bay (Bay 4 and 6) nearest the
Switch Bay and goes upward and outward. However, just as in the numbering of
the 32 units, a number is assigned to each of the four available interface module
positions even if some positions are not occupied. For example, a DS3 Interface-
32 Module in Bay 4 would have cables J2 and J3 assigned and cables J1 and J4
unassigned.

As many as eight DS3PM circuit packs can be used, one for each

DS3 Interface-32 or Interface-16 Module. Numbering of the J-cables to DS3PM
circuit packs to the left of the Switch Bay starts at J13 and runs upward and
outward through J16. DS3PM circuit pack J-cable numbers to the right of the
Switch Bay start at J29 and run upward and outward through J32. These DS3PM
circuit pack J-cable designations are the same as some of the set used for unit
controller J-cables. However, there is no numbering conflict in a given frame
because unit controller J-cable designations J13 through J16 and J29 through J32
are used only for Bays 1 and 9, which are not present if there are any

DS3 interface Modules in the frame on both sides of the Switch Bay.
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Unit Numbering

To provide a standard numbering convention for the DACS 1V-2000 system, the
complete bay lineup for the system is considered. Figure 3-10 shows a

DACS IV-2000 system nine-bay arrangement with each interface bay having four
shelf positions (units). The numbering scheme assigns fixed unit numbers to the
32 possible shelf positions in a complete system. The type of module in a shelf
position depends on the bay type. For example, an initial two-bay configuration
has an STS1/DS3/DS1 Interface Bay and a Switch Bay has four units. From
bottom to top, these units are numbered 13 through 16. For DS3 Interface Bays,
shelf positions 1 and 4 are empty and are not labeled. For example, if an initial
arrangement consists of a DS3 Interface Bay and a Switch Bay, the equipped
shelves are units 14 and 15, while the unequipped shelves do not have unit
labels.

Sheif
Position

Unit 4 | Unit 8 | Unit 121 Unit 16 Unit 20 | Unit 24 | Unit 28 { Unit 32
Unit 3 | Unit 7 | Unit 11 ] Unit 15 Unit 19 | Unit 23 | Unit 27 | Unit 31
Switch
Bay
Unit 2 | Unit 6 | Unit 10 | Unit 14 Unit 18 | Unit 22 | Unit 26 | Unit 30
Unit 1 | Unit5 [ Unit § | Unit 13 Unit 17 | Unit 21 | Unit 25 | Unit 29
1 2 3 4 5 6 7 8 9
Bay Position

Figure 3-10. Recommended Unit Numbering
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Circuit Pack Numbering

The numbering convention used in a central office environment generally differs
from the numbering convention used for the DACS 1V-2000. The DACS [V-2000
numbering convention uses DS3 or STS-1 equivalents that correspond to a
Multiplexer (MUX) circuit pack supporting one DS3, a SONET Multiplexer (SMUX)
circuit pack supporting one STS-1, or a Switch Interface (SWIF) circuit pack
supporting 28 DS1s. If the other end of a facility connected to the DACS 1IV-2000
connects to a DSX-3 or a DSX-1, it is difficult to reconcile the numbering
conventions. The numbering convention uses the slot number in the interface
module to designate a DS3 or a DS1. Table 3-3 shows the valid slot numbers in
the DACS 1V-2000 frame.

Table 3-3. Valid Slot Number Conventions

Interface Module Type Slot Number
[

STS1 Interface-16 1-15

DS3 interface-32 1-31

DS3 Intetface-16 1-15

DS1 Interface 1A.1B-8A.8B

DS1 Interface-Protection 1A,1B-7A. 7B

Each slot in a DS3 or STS1 Interface Module (DS3 Interface-32, DS3
Interface-16, or STS1 Interface-16) corresponds to one MUX/SMUX circuit pack.
Each MUX/SMUX circuit pack allows for addressing of 28 DS1/VT1.5 signals
within a DS3/STS-1 signal, respectively. For example, a DS3 facility terminating in
a D83 Interface Module located in unit 16 on the MUX circuit pack in slot 14 is
numbered 16-14. The associated DS1 signals are numbered 16-14-1 through
16-14-28.

To form a DS3 equivalent (identified by the slot number), two DS1IF circuit packs
are required (each DS1IF is associated with 14 DS1 ports). Therefore, one of the
DS1IF circuit packs is identified with an A appended to the slot number
(addresses ports 1 through 14 of the equivalent DS3) and the other with a B
appended to the slot number (addresses ports 15 through 28 of the equivaient
DS3). For example, a DS1 facility terminating in a DS1 Interface Module located
in unit 24 at slot 8B on port 20 of the DS1IF circuit pack is numbered 24-8-20.

In contrast to the above, a typical DSX numbering convention uses SRV (service)
to designate a DS3 group (28 DS1s) and CRT (circuit) to designate individual
DS1s within the group.
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Minimum Start-up Configurations

There are six initial bay configurations for the DACS V-2000 system. Each one
consists of a Switch Bay in combination with one of four interface bays. A
particular startup bay configuration depends on the type of terminations required,
such as for STS-1 signals. Empty interface bays are not provided in any
configuration.

DS3 Configuration

If only DS3 interfaces are required initially, the minimum configuration consists of
a Switch Bay and either a DS3 Interface Bay (Figure 3-11) or an STS1/DS3 Inter-
face Bay (Figure 3-12) equipped with four DS3 Interface-16 Modules. This config-
uration has an interface capacity of 62 DS3 signals (DS3 Interface Bay) or 60 DS3
signals (STS1/DS3 Interface Bay).

DS3 Switch
intertace Bay Bay

External Misc T/S

Fuse & Alarm

Switch Power
Module

RC Aux

Sync|
Cable pjod Pwr Pwr Cable
End nt ?sa Lz Mod Mod End
Guard — ™ ntertace-3z & Guard

Module Redundant Controlter

A b
ssembly Module

Assembly

DS3
interface-32
Module Switch
Module

Fan Assembly

Front View

Figure 3-11. Start-up Configuration for DS3 Interfaces (DS3 Interface Bay)

AT&T 365-340-400 July, 1993 3-17



Hardware

e ————— |

STS1/DS3
Intertace Bay

Switch
Bay

External Misc T/S

DS3 or STSt Fuse & Alarm
Interface-16
Module Switch Power
Module
RC Aux
. DS3 or STS1 Sync
Cable Inter?a:ce-m Mod| Pwr | Pwr Cable
End —p> Modlule Mod | Mad End
As S#,iﬁd Redundant Controller Egsaergnbly
semey Module

DS3 or STS4
Interface-16
Module

Switch

DS3 or STS! Module
Interface-16
Module

Fan Assembly

Fan Assembly

Front View

Figure 3-12. Minimum Start-up Configuration for STS-1 or DS3 Interfaces Only
(STS1/DS3 Interface Bay)

STS1 Configuration

If only STS-1 interfaces are required initially, the minimum configuration

(Figure 3-12) consists of a Switch Bay and an STS1/DS3 Interface Bay equipped
with four STS1 Interface-16 Modules. This configuration has an interface capacity
of 60 STS-1 signals.

STS1/DS3 Configuration

If a mix of STS-1 and DS3 interfaces is required, the bay configuration

(Figure 3-12) consists of a Switch Bay and an STS1/DS3 Interface Bay equipped
with STS1 and DS3 Interface-16 Modules totaling four. This configuration has an
interface capacity of 60 STS-1 signals and/or DS3 signals.
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DS3/DS1 Configuration

It a mix of DS3 and DS1 interfaces is required, the configuration (Figure 3-13)
consists of a Switch Bay and an STS1/DS3/DS1 Interface Bay equipped with an
DS3 Interface-16 Module. This configuration has an interface capacity of

46 DS83 signals and 420 DS1 signals.

STS1/DS3/DS1 Configuration

If & mix of STS-1, DS3, and DS1 interfaces is required, the bay configuration
(Figure 3-13) consists of a Switch Bay and an STS1/DS3/DS1 Interface Bay
equipped with an STS1 Interface-16 Module. This configuration has an interface

capacity of 15 STS-1 signals, 31 DS3 signals, and 420 DS1 signals.

STS1/DS3/DS1
interface Bay

Switch
Bay

External Misc T/S

DS1
Intertace
Module
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Switch Power
Module

Cable DS1
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Pwr Pwi
Mod Mod

Redundant Controller
Module

DS3
Interface-32
Module

DS3 or STS1
Interface-16
Moduie

Switch
Module

Fan Assembly

Front View

Cable
End

< Guard

Assembly

Figure 3-13, Minimum Start-up Configuration for STS-1, DS3, and DS1

Interfaces
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DS1 Configuration

If only DS1 interfaces are required initially, the bay configuration (Figure 3-14)
consists of an Switch Bay with a DS1 Interface Bay. This configuration has an

interface capacity of 868 DS1 signals.
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Figure 3-14. Minimum Start-up Configuration for DS1 Interfaces Only
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There are eleven DACS IV-2000 system modules, as follows:
m Redundant Controller {RC) Module
m Redundant Controller Power (RC PWR) Module
m  Synchronizer (SYNC) Module
m  Switch (SW) Module
®  Switch Power (SW PWR) Module
m  Auxiliary Power (AUX PWR) Module
m DS1 Interface (INTFC) Module
m  DS1 Interface-Protection (INTFC-P) Module
m DS3 Interface-32 (INTFC-32) Module
8 DS83 Interface-16 (INTFC-16) Module
m  STS1 interface-16 (INTFC-16) Module

Each of these modules is described in the sections that follow.
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Redundant Controller Module

The Redundant Controller (RC) Module (Figure 3-15) manages the user interface,
(administrative links), performs user specified functions, and coordinates
database management, maintenance, and fault recovery operations. Table 3-4
lists the circuit packs contained in the Redundant Controller Module.

S p sIm{clE]|Ss S[{E|C|M]S P S
E R stTipiCicltlclclP|T]s R T
c [ Clcjul ] tliJulclc I P
[Tape] [ [Disk] [ (0)| )| ©)| (D] () @@ MM [Disk | N
{1 (2) L

L | L 2-1

Control Complex Control Complex Lin
(©) Mm

Note: Number in parentheses is circuit pack position in moduie.

Figure 3-15. Redundant Controller Module

3-22 AT&T 365-340-400 July, 1993



DACS IV-2000 Release 3.0

Reference Manual

L e—,—

Table 3-4. Redundant Controller Module Circuit Packs

Name Function Quantity
W Central Processing Unit2 2

ECI3 Enhanced Communications Interface 3 2

MTC3 Maintenance Interface 3 2

PRI2 Hard Disk 2 2

SCI3 Switch Communications Interface 2 2

SEC2 Tape Drive 2 1

S8C2 Secondary Storage Controller 2 2

STPNL Status Panei 1

ul2 Unit Interface 2 1

Figure 3-16 shows a detailed block diagram of the Redundant Controller Module.
Within the Redundant Controller Module are two control complexes. These control
complexes provide protection of system control in the event the active control
complex fails. A control complex consists of the CPU, SSC, and MTC circuit
packs. The functions provided by the different circuit packs within the Redundant
Controller Module are:

= Central Processing Unit (CPU) — controls and coordinates all system func-
tions. The CPU contains the microprocessor circuitry. Two CPUs are pro-
vided with one controlling the system functions and the other in the standby
mode in the event the active control complex fails.

m  Secondary Storage Controller (SSC) — controls the start-up and backup of
the storage subsystem (disk and tape drives). The active SSC responds to
signals from its associated CPU when disk or tape accesses are neces-
sary. The SSC directs the information exchange between the active CPU
(through the complex controller bus) and the nonvolatile backup memory
devices, which are the 20 MByte hard disks (PRIs) and the 20 MByte tape
drive (SEC).
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Maintenance Interface (MTC) — provides error detection for the Redun-
dant Controller Module circuit packs and power module circuit packs. The
active MTC. in conjunction with the Ul circuit packs also provides error
detection for the unit controller (UC) and power circuit packs in the inter-
face modules. The MTC circuit packs contain the contact closures for office
alarms, provide the hub of the local area network (LAN) communication
with the UC circuit packs, and are used to reset UC circuit packs. Control of
the MTC circuit pack is provided by its associated CPU circuit pack within
the control compiex. When the MC is in the OOS-MCOND state, and if the
active MTC circuit pack is extracted, the alarm LEDs on the status panel
turn off and remain off until a system reset is performed.

Unit Interface (Ul) — provides (in conjunction with the active MTC circuit
pack) the LAN distribution and error summary functions for the UC and
power circult packs in the interface modules. The Ul is the distribution point
for communication over the 1 Mbit/s LAN. Information sent over the LAN
provides for control of the UC circuit packs; which in turn control the func-
tions of the interface modules. The active CPU provides control over the
Ul, by monitoring error summary information and controlling the LAN.

Enhanced Communications interface (ECI) — provides the interfaces for
remote Operations Systems (OSs) and a locai craft interface terminal
(CIT). Controi and data transfer to and from the active CPU is provided
through the system bus and the LAN.

Switch Communications Interface (SCI) — provides the communication
and maintenance interfaces between the active CPU and the Switch Mod-
ule circuit packs (SCI-1 for the SWCS and CLKGN-O0 circuit packs and SClI-
2 for the SWIO and CLKGN-1 circuit packs) using a serial bus comprised of
information from the system bus (control, data, and status). The SCI
receive a 6.912 MHZ clock from its associated CLKGN to provide timing for
the serial bus to the Switch Module.

Primary hard disk drive (PRI) and Secondary tape drive with tape cartridge
(SEC) — are nonvolatile memory for the system and do not require contin-
uous DC power to maintain the contents of their memories. The disks are
the primary backup storage devices. The main function of tape storage is to
download new software into the system. Tape storage can also be used as
secondary memory backup by periodically copying the hard disks. The
hard disks contain the system software, a current copy of the
cross-connect map, and the functional status of the frame. These records
are updated automatically by transfers through the SSC circuit pack. Auto-
matic database backups can be scheduled to execute once in a 24-hour
period on selected days or on every day of the week. You can also manu-
ally copy the disk to the tape or the contents of the internal RAM in the
main controller to the tape when necessary.
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Switch Module

The Switch (SW) Module (Figure 3-17) performs the DS1, STS-1, and VT1.5
cross-connections. Table 3-5 lists the circuit packs contained in the Switch

Module.
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Figure 3-17. Switch Module
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Figure 3-18. Switch Module Block Diagram (Sheet 2 of 2)

The Switch Module is a 3-stage, nonblocking, redundant space switch. The
Switch Module contains twice the number of center stage switch paths as input
and output ports. This feature provides the nonblocking capabilities of the switch.
Figure 3-18 shows a detailed block diagram of the Switch Module. Sheet 1 of
Figure 3-18 shows the clocking/synchronization and control functions; while
sheet 2 of Figure 3-18 shows the switching (cross-connection) functions. The
functions provided by the different circuit packs within the Switch Module are as
follows:

m  Switch Input/Output (SWIO) — provides the input and output switch stages
of the cross-connect network, the clock and sync signals from the CLKGN
circuit packs to the CLKDR circuit packs in the interface modules, and error
summary information to the SCi-2 circuit pack in the Main Controller. The
SWIO circuit packs receive control (clock and cross-connect selection)
from the SCI-2 circuit pack and timing and error summary information from
both CLKGN circuit packs. The switching functions performed by the SWIO
circuit packs vary, depending on whether the SWIO circuit pack is in the
input or output stage, as described next.
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— As the input stage. the SWIO circuit packs receive traffic-carrying
signals (referred to as N-rate signals) from interface modules
through N-rate cables (R1 Channel). SWIO circuit packs operate in
pairs to protect against SWIO circuit pack failures. An
odd-numbered circuit pack receives 16 service N-rate signals from
one set of SWIF, MUX, or SMUX circuit packs, and 16 protection
N-rate signals from another set of SWIF, MUX, or SMUX circuit
packs. An SWIO circuit pack normally processes and sends only the
service signals it receives to the SWCS circuit packs (X1 Channel).
However, if an SWIO circuit pack fails, the main controller (SCI cir-
cuit pack) directs its mate SWIO circuit pack to process both sets of
signals and send them to the SWCS circuit packs. The 32 N-rate
signais handled by the SWIO circuit pack in this protection operation
contain 448 (32 x 14) DS1 signals, and a switch capable of directing
each of these 448 signals to a different destination is referred to as a
448 x 448 switch.

Each SWIO circuit pack has 32 output ports, one connected to an
input port on each of the 32 SWCS circuit packs. These connections
form the X1 Channel to the switch center stage.

— As the output stage, the SWIO circuit packs receive cross-
connected signals from the SWCS circuit packs (Y1 Channel). They
then send them to the interface modules through the N-rate cables
(T1 Channel). The switch in the output portion of an SWIO circuit
pack has the same capacity as the one in the input portion. SWIO
circuit packs function in pairs for protection just as in the input por-
tion.

Both the incoming and outgoing signals handled by an SWIO circuit
pack are switched to protection if either the input or output portion of
the circuit pack fails. Service and protection signals are fed to pairs
of SWIO circuit packs to provide 1 to 1 redundant protection. There
are 32 SWIO circuit packs in a fully loaded Switch Module. If fewer
than 32 SWIO circuit packs are present, AWR-type filler assemblies
are inserted into vacant slots.

m  Switch Center Stage (SWCS) — provides the center stage for the
cross-connect network. The SWCS receives timing and error summary
information from both CLKGN circuit packs and N-rate signals from the
input stage of the SWIO (X1 Channel). The SWCS circuit packs
cross-connect the N-rate signals and provides N-rate signals to the output
stage of the SWIO (Y1 Channel). The switch capacity of the SWCS circuit
packs is the same as the input and output stages of the SWIO circuit packs
(that is, 448 x 448). SWCS circuit packs do not function in pairs. SWCS cir-
cuit pack number 32 serves as protection for the other 31 SWCS circuit
packs providing protection on a 1 to 31 basis. All SWCS circuit packs must
be installed in the Switch Module.
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Clock Generator 3 (CLKGN3) — provides the N-rate clock and synchroni-
zation signals to the SWIO and SWCS circuit packs. The CLKGN3 circuit
pack receives a stable 16.384 MHz clock signal from the Synchronizer
Module used as a reference source to generate the N-rate clock (27.648
MHz) and the N-rate synchronizing (123.429 KHz) signals to the SWCS
and SWIO circuit packs. In addition, the CLKGN3 circuit pack provides, on
a programmable basis, a gapped 123.429 KHz synchronizing (gapped
432nd pulse) signal to the SWIO circuit packs that interface to STS1 Inter-
face Modules of the DACS [V-2000 system. The clock and synchronizing
signals also go through the SWIO circuit packs to the CLKDR circuit packs
in the interface modules.

CLKGNBS circuit packs are provisioned as Active and Standby (providing a
1to 1 protection basis). They can be provisioned to listen to the synchro-
nizer circuit on its own or its mate side. The CLKGNS circuit pack is dupli-
cated in the system, with cross-coupling capability to minimize the phase
skew between the clock sides.

The CLKGNS circuit packs provide the SCI (SCI-1 provides control for
CLKGN-0 and SCI-2 provides control for CLKGN-1) circuit packs in the
Redundant Controller Module with a 6.912 MHz clock. The SCI circuit
packs provide the CLKGNS3 circuit packs with a data, address, and status
interface to the Main Controller (MC) for alarm reporting and provisioning
operations. Each CLKGN3 circuit pack receives a status indicator from its
associated DPLL circuit pack in the Synchronizer Module which becomes
active when a fault is detected at the synchronizer on the associated
CLKGNBS circuit pack side. If necessary, in the event of a failure to a syn-
chronizer and/or CLKGNS circuit pack, an autonomous switch takes place
to activate the standby circuit packs, and alarm reports are generated by
the Main Controller.

AWR-type Filer Assembly— are installed in empty SWIO circuit pack slots
to keep out dust and foreign objects and to maintain proper air flow from
the fan assembly at the bottom of the Switch Bay.

The Switch Module backplanes connect the SWCS and SWIO circuit packs to the
printed power, ground, and control buses. The Switch Module is connected to the
DS1, DSS, and STS1 Interface Modules by the backplane pinfields and cables
associated with each SWIO circuit pack. These cables are referred to as N-rate
cables and are designated A through T. As shown in Figure 3-19, each N-rate
cable is associated with a SWIO pair and 16 cables designated J1 through J16.
Pinfields for the Redundant Controller Module interface are also provided on the
Switch Module backplane. In addition, power and ground lugs are provided for
connecting to the +5 V and -5 V fuse boards and ground lugs in the Switch Power
Module. Unequipped SWIO positions are equipped with AWR-type 1.25 inch filler
assembly (faceplate).
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Figure 3-19. Cable Designations for Switch Module
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Switch Power Module

The Switch Power (SW PWR) Module (Figure 3-20) provides +5 V power for the
Switch Module and provides -5 V fuse boards to distribute the -5 V power from the
Auxiliary Power Module to the Switch Module. This module also provides the +5 V
power to the Synchronizer Module. Table 3-6 lists the circuit packs contained in
the Switch Power Module.

F P F{ P F P FIF|IF|F]|F

B w Bl W B W BiB|B|B{B

A R B R B R B|B|C|D]|D
Al A @ A 3@ (1]@)
(2) 3) (4

Note: Number in parentheses Is circuit pack position number in module.

Figure 3-20. Switch Power Module

Table 3-6. Switch Power Module Circuit Packs

Name Function Quantity
“PWRA | PowerA |4

FBA Fuse Board A 1

FBB Fuse Board B 4

FBC Fuse Board C 1

FBD Fuse Board D 4
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Figure 3-21 shows a detailed biock diagram of the Switch Power Module. The
functions provided by the different circuit packs within the Switch Power Module
are as follows:

Power A (PWRA) — these four power circuit packs receive -48 V power
(fuse protected through the Fuse and Alarm Panel) from the Battery Distri-
bution Feeder Board (BDFB) and provide +5 V power to the Switch Module
and +5 V and -5 V power to the Synchronizer Module. The four PWRA
power circuit packs provide the low-voltage power to common busses that
are distributed to the DACS 1V-2000 system. If a single PWRA power cir-
cuit pack fails, the remaining PWRA power circuit packs are sufficient to
support low-voltage power to the common busses. Alarm and equipage
information is supplied to the MTC circuit pack of the Redundant Controller
Module from each PWRA circuit pack.

Fuse Board A (FBA) and Fuse Board B (FBB) — these five fuse boards
(one FBA and four FBBs) are equipped with 77-type fuses and provide fuse
protection for the +5 V power supply to the Switch Module.

Fuse Board C (FBC) and Fuse Board D (FBD) — these five fuse boards
(one FBC and four FBDs) are equipped with 78-type fuses and provide
fuse protection for the -5 V power supply to the Switch Module.

For more information on fuses, refer to the section titled “Fuses” later in this
chapter.
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Redundant Controller Power Module

The Redundant Controller Power (RC PWR) Module (Figure 3-22) provides power
and fuse protection for the Redundant Controller Module. In addition, this module
provides -48 V power to the Synchronizer Module. Table 3-7 lists the circuit packs
contained in the Redundant Controller Power Module.

Note: Number in parentheses Is circuit pack position number in module.

Figure 3-22. Redundant Controller Power Module

Table 3-7. Redundant Controller Power Module Circuit Packs

Name Function Quantity
PWRF Power F 2
PWRG Power G 2
FBF Fuse Board F 1
FBG Fuse Board G 1
FBH Fuse Board H 1
FBi Fuse Board ! 1
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Figure 3-23 shows a detailed block diagram of the Redundant Controller Power
Module. The functions provided by the different circuit packs within the Redundant
Controller Module Power Moduie are as follows:

Power F (PWRF) — these two power circuit packs receive -48 V fused
through FBI and provide +5 V to the Redundant Controller Module. Each
PWRF circuit pack provides redundant power for its mate circuit pack.
Alarm and equipage information is supplied to the MTC circuit pack of the
Redundant Controller Module from each PWRF circuit pack.

Power G (PWRG) — these two power circuit packs receive -48 V fused
through FBI and provide +12 V and -12 V to the Redundant Controller
Module. Each PWRG circuit pack provides redundant power for its mate
circuit pack. Alarm and equipage information is supplied to the MTC circuit
pack of the Redundant Controller Module from each PWRG circuit pack.

Fuse Board F (FBF) — this fuse board provides:

— 5 amp fuses for protection of the +5 V supply to the CC-0 (CPU-0,
MTC-0, SSC-0}) and ECI-1 circuit packs, and for protection of the
+12 V supply to the PRI-1 disk drive.

— 1 amp fuses for protection of the +5 V supply to the PRI-1 disk drive,
and for protection of the +12 V and -12 V supply to the CILINKs
(ECI-1 circuit packs).

Fuse Board G (FBG) — this fuse board provides:

— 5 amp fuses for protection of the +5 V supply to the CC-1 (CPU-1,
MTC-1, 8SC-1) and ECI-2 circuit packs, and for protection of the
+12 V supply to the PRI-2 disk drive.

— 1 amp fuses for protection of the +5 V supply to the PRI-2 disk drive,
and for protection of the +12 V and -12 V supply to the CILINKs
(ECI-2 circuit packs).

Fuse Board H (FBH) — this fuse board provides:

— 5 amp fuses for protection of the +5 V supply to the status panel and
Ul, SCI-1, and SCI-2 circuit packs, and for protection of the +12 V
supply to the SEC tape drive.

— 2 amp fuse for protection of the +5 V supply to the SEC tape drive.

Fuse Board | (FBI) — this fuse board provides 7.5 amp load fuses that pro-
vide protection for the -48 V power (feeders F and G) supplied by the Bat-
tery Distribution Feeder Board (BDFB). Voitages from the FBI fuse board
are distributed to the PWRF and PWRG circuit packs and to the TBS3 cir-
cuit packs in the Synchronizer Module.
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Auxiliary Power Module

The Auxiliary Power (AUX PWR) Module (Figure 3-24) provides the -5 V power
for the Switch Module and Synchronizer Moduie. Table 3-8 lists the circuit packs
contained in the Auxiliary Power Module.

Note: Number in parentheses is circuit pack position number in module.

Figure 3-24. Auxiliary Power Module

Table 3-8. Auxiliary Power Module Circuit Packs

Name l Function l Quantity
PWRE3 | Power E3 2
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Figure 3-25. Auxiliary Power Module Block Diagram

Figure 3-25 shows a detailed block diagram of the Auxiliary Power Module. The
functions provided by the different circuit packs within the Auxiliary Power Module
are as follows:

m  Power E (PWRE) — these two power circuit packs receive -48 V power
(fuse protected through the Fuse and Alarm Panel) from the Battery Distri-
bution Feeder Board (BDFB) and provide -5 V power to the Switch Module.
these two circuit packs provide -5 V power for the Switch Module through
the -5 V 78-type fuses located in the Switch Power Module. Each PWRE
circuit pack provides redundant power for its mate circuit pack. Alarm and
equipage information is supplied to the MTC circuit pack of the Redundant
Controller Module from each PWRE circuit pack.
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Synchronizer Module

The Synchronizer (SYNC) Module (Figure 3-26) provides the timing signals to the
CLKGN circuit packs in the Switch Module for distribution locally within the Switch
Module and to the interface moduies within the DACS 1V-2000 frame. The
synchronizer operates in phase-locked mode using one of the two DS1 input
references from the Building Integrated Timing Supply (BITS) in the Central Office
and has a Stratum 3 holdover capability in the event both of the input references
fail. Table 3-9 lists the circuit packs contained in the Synchronizer Module.

Note: Number in parentheses is circuit pack position number in moduie.

Figure 3-26. Synchronizer Module

Table 3-9. Synchronizer Module Circuit Packs

Name Function Quantity
L

DPLLA1 Digital Phase Lock Loop 1 2

DS1TX1 DS1 Timing Extractor 1 2

TBS31 Stratum 3 Time Base Oscillator 1 2

AWS-type Blank Filler Assembly 2
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Figure 3-27. Synchronizer Module Block Diagram

Figure 3-27 shows a detailed block diagram of the Synchronizer Module. The

functions provided by the different circuit packs within the Synchronizer Module
are as follows:

DS1 Timing Extractor 1 (DS1TX1) — extracts a timing from up to two
incoming DS1 reference signals (1.544 MHz + 12 ppm), designated SYN-
CPRI and SYNCSEC, and provides line error monitors and phase detector
circuitry to enable the DPLL circuit packs to lock its frequency synthesizer
circuitry to one of the two 1.544 Mb/s digital links. The line error monitors
include a digital interface framer device for monitoring the signal failure
activity (frame alignment, CRC-6, and loss of frame) on each of the two
DS1 reference inputs. If an error occurs, the processor on the DPLL circuit
pack is interrupted indicating DS1 reference signal failure. The phase
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detector circuitry converts the bipolar DS1 signal to a dual-rail, 100% duty
cycle, TTL compatible signal and extracts the 1.544 MHz clock. The
DS1TX circuit packs can be provisioned to interface with line formats of
AMI or BBZS and framing formats of super frame (SF) or extended super
frame (ESF) on a per timing extractor port (TXPT) basis. Also, the TXPT1
and TXPT2 ports can be provisioned to connect to either the SYNCPRI and
SYNCSEC reference signals. Refer to the ED-EQPT command in the
DACS 1V-2000 Release 3.0 Commands and Messages manual

(AT&T 365-340-402).

m  Stratum 3 Time Base Oscillator 1 (TBS31) — contains a precision fixed fre-
quency oscillator and associated circuitry to provide a stable 5 MHz refer-
ence frequency, and a low-level communications link to provide the stable
reference frequency required by the DPLL circuit packs’ frequency synthe-
sizer circuitry to the DPLL circuit packs. When the DPLL circuit pack enters
the holdover mode of operation or when the Synchronizer Module is oper-
ated in a stand-alone application, the TBS3 circuit packs determine the out-
put clock stability. The TBS3 circuit pack is compatible with the Stratum-3
of the North American Synchronization Network.

m  Digital Phase Lock Loop 1 (DPLL1) — receives network phase information
that has been derived from reference inputs to the DS1TX circuit packs.
The DPLL circuit packs process the phase information to provide the
16.384 MHz master clock (that are synchronized to the digital network) and
send timing information to each CLKGN circuit pack in the Switch Module.
Both DPLL circuit packs are cross-coupied and phase aligned to the same
BITS reference input. The DPLL circuit packs are provided with serial com-
munication links to the Redundant Controller Module (control complex cir-
cuitry) and its mate DPLL circuit pack. In addition, the DPLL circuit packs
provide alarm and circuit pack installation information to the MTC circuit
packs in the Redundant Controller Module and alarm information to the
CLKGN circuit packs in the Switch Module. The error and circuit pack
installation information is used for autonomous switching of circuit packs
and/or timing references and alarm reports.

The DPLL circuit packs can operate in one of the following four modes:

— Normal (steady state condition) — provides for maximum jitter filter-
ing phase-locked to the incoming reference signal

— Fast — provides loop time constraints that allow fast lock to the ref-
erence input(s)

— Holdover — is entered when a failure occurs, and the output fre-
quency is maintained at the last known good frequency setting

— Free-Run — fixes the output frequency at a rate that is related to the
frequency of the clock reference oscillator
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DS1 Interface/Interface-Protection Modules

DS1 interface moduies (Figure 3-28) provide the interface for incoming and
outgoing DS1 facilities or network elements. These modules accept DS1 signals
(in a format that is compatibie with a DSX-1) and switch these signals to and from
the Switch Module.There are two types of DS1 interface modules: DS1 Interface
and DS1 Interface-Protection.

The DS1 Interface consists of eight working groups all used for service. The DS1
Interface-Protection consists of eight working groups, seven used for service and
one used to provide protection for all working groups within the associated
Interface Bay. A DS1 Interface Module must always be connected to a DS1
Interface-Protection Module for protection purposes. The protection group in the
DS1 Interface-Protection Module protects the seven working groups in that
module along with the eight working groups in the other DS1 Interface Modules
that are connected to it. Up to three DS1 Interface Modules can be connected to a
DS1 interface-Protection module for this purpose, giving a maximum protection
ratio of 1 to 31.

Table 3-10 lists the circuit packs contained in a DS1 Interface Module, and Table
3-11 lists the circuit packs contained in a DS1 Interface-Protection Module.

o - 0O~~~ =00

Ea

Note: Number in parentheses is circuit pack position number on moduie. For entries with slashes (/),
the entry before the siash corresponds to the DS1 interface module and the entry after the slash
corresponds to the DS1 interface-protection module.

Figure 3-28. DS1 Interface/Interface-Protection Module
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Table 3-10. DS1 Interface Module Circuit Packs

Dame | Function Quantity
UC1 or Unit Controller 1 1
ucz Unit Controller 2
(UC2 circuit pack is required if SWIF2 circuit
packs are contained in the DS1 Interface
Module.)
SWIF1 or Switch Interface 1 1108
SWIF2 Switch Interface 2
(SWIF2 circuit packs are required for the DS1
performance monitoring option.)
PMGR1 Performance Monitor Test Signal Generator Oto7
Receiver 1
(Optional; Used for DS1 performance monitot-
ing feature and repiaces SWIF circuit packs.)
DS1RY1 DS1 Relay 1 4
DS1iF1 DS1 Interface 1 2to 16
(Installed in pairs.j
CLKDR1 Clock Distributor 1 2
PWRES Power E3 2
BXA1 Bus Extender A 1 22101

(Inserted into SWIF and DS1IF circuit pack
slots of provisioned or non provisioned DS1
Interface Modules (associated with a provi-
sioned DS1 Interface-Protection Module) that
are not equipped with SWIF or DS1IF circuit
packs.)
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Table 3-11. DS1 Interface-Protection Module Circuit Packs

Name Function Quantity
. __

UC1 or Unit Controller 1 1

ucz Unit Controller 2

(UC2 circuit pack is required if SWIF2 circuit
packs are contained in the DS1 Interface

Module.)
SWIF1 or Switch Interface 1 1t0 8
SWIF2 Switch Interface 2

(SWIF2 circuit packs are required for the DS1
performance monitoring option.)

PMGR1 Performance Monitor Test Signal Generator Oto6
Receiver 1

(Optional; Used for DS1 performance monitor-
ing feature and repiaces SWIF circuit packs.)

DS1RY1 DS1 Relay 1 4

DS1iF1 DS1 interface 1 2to 14
(Installed in pairs.)

DS11IP DS interface (Protection) 2

CLKDRH1 Clock Distributor 1 2

PWRE3 Power E3 2

BXA1 Bus Extender A 1 19to 1

(Inserted into SWIF and DS1IF circuit pack
slots that are not equipped with SWIF and
DS1IF circuit packs in a provisioned DS1 Inter-
face-Protection Module.)
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The following sections described the functions of a DS1 Interface Module and the
relationship existing in a DS1 protection group (all DS1 Interface Modules
contained in a DS1 or STS1/DS3/DS1 interface Bay).

Timing/Synchronization, Control, and Power

Figure 3-29 shows a detailed block diagram of the timing/synchronization, control,
and power distribution within a DS1 interface or DS1 Interface-Protection Module.
The functions provided by the different circuit packs are as follows:

Power E { PWRE) — supplies +5 V and -5 V power to the other circuit
packs within the associated DS1 Interface Module. Each PWRE circuit
pack can supply power for the entire DS1 Interface Module, if required due
to PWRE circuit pack failure. Each PWRE circuit pack is supplied -48 V
power from the Battery Distribution Feeder Board (BDFB) that is fused
through the Fuse and Alarm Panel located in the Switch Bay. Error sum-
mary information is provided to the MTC circuit packs contained in the Main
Controller. Alarm and power indication LEDs are controiled by the UC cir-
cuit pack.

Unit Controller (UC) — monitors the DS1 interface Module hardware to
detect and isolate faults and to monitor facilities. The UC circuit pack com-
municates (providing control) with other DS1 interface module circuit packs
over 6.176 Mbit/s serial control links. Other inputs to the UC allow for error
summary of all circuit packs within the DS1 Interface Module. Outputs from
the UC control the LEDs associated with other DS1 Interface Module circuit
packs. The UC communicates (system control) with the Main Controller
over the 1 Mbit/s LAN. Software for the UC circuit pack is also downloaded
from the Main Controller (the system disk or tape) over the 1 Mbits/s LAN.
The UC provides error summary information to and receives reset signals
from the MTC/UI circuit packs contained in the Main Controller. In addition,
the UC provides protection switch control through the DS1IF, DS1IP, and
DS1RY circuit packs.
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Figure 3-29. DS1 Interface Module Block Diagram (Control)

m Clock Distributor (CLKDR) — receives N-rate clock (27.648 MHz) and
N-rate synchronizing {123.429 KHz) signals from SWIO circuit packs in the
Switch Module (over the N-rate cable) and distributes these signals to the
SWIF circuit packs. Each CLKDR circuit pack distributes service signals to
four SWIF circuit packs and protection signals to the other four SWIF circuit
packs. In addition, the CLKDR reclocks the N-rate clock and synchronizing
signals and sends them back to the SWIO circuit packs in the Switch Mod-
ule (over the N-rate cable).
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Transmission

The transmission functions provided by the different circuit packs are as follows:

m  DS1 Interface (DS1IF) — terminates fourteen two-way DS1 sighals
(1.544 Mbits/s). The format of the DS1 signals can be either alternate mark
inversion (AMI) or bipolar with eight zero substitution (B8ZS), selected by
you on a per-port basis (refer to Chapter 5 in the DACS /V-2000
Release 3.0 Operations and Maintenance manual [AT&T 365-340-401] for
information on provisioning DS1 facilities). The following blocks are used to
process DS1 signals in the receive direction:

— Digital Signal Interface — receives fourteen DS1 bipolar signals and
converts them to unipolar signals. in addition, the DS1 signals are
routed to the Protection Relays circuitry. The functions:

1

g b~ WM

. Receive fourteen bipolar DS1 signals

. Extract clock

. Regenerate and retime data

. Detect and count bipolar vioiations (BPVs)

- AMI or B8ZS format decoding (converts signals to unipolar

signals)

. Shutdown clock if there is a loss of incoming signal and there

is no internal loopback (LPBKI) set

In addition, provide for DS1 internal loopback (LPBKI, loopback from
transmit to receive side) and DS1 line loopback (LPBKL, loopback
from receive to transmit side).

— Protection Relays — connects the DS1IF to the receive side of the
DS1RY circuit packs. The DS1RY circuit pack bridges two DS1
interface groups to the DS1 protection bus that is routed to the
DS1IP circuit packs. Refer to the next section titled “Protection Bus”
for more information.

— Line Codec and 46.32 MHz Reference Clock — receives fourteen
DS1 unipolar signals from the Digital Signal Interface and modify
and output signals to the SWIF circuit pack. The functions are:

1.

2.

Receive fourteen unipolar DS1 signals from the Digital Signal
Interface circuitry

Detect loss-of-clock (LOC)

3. Autonomously insert AlS signal during an LOC condition

4.
5.

Insert test data (1011000) toward the SWIF circuit pack

Detect test data from the Digital Signal Interface circuitry
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Figure 4-30 shows a detailed block diagram of the transmission path within a DS1
interface or DS1 Interface-Protection Module.
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Figure 3-30. DS1 Interface Module Block Diagram (Transmission Paths)
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The following blocks are used to process DS1 signals in the transmit direc-
tion:

— Line Codec and 46.32 MHz Reference Clock — receives fourteen
DS1 unipolar signals from the SWIF circuit pack and synchronize
the data to the DS1 rate and output to the Digital Signal Interface cir-
cuitry. The functions performed are:

1. Receive fourteen unipolar DS1 signals from the SWIF circuit
pack

2. Generate 1.544 MHz DS1 clock to synchronize data to the
DS1 rate

. Detect loss-of-clock (LOC)

. Detect loss-of-data (AMI mode only)

- Detect test data (1011000) from the SWIF circuit pack
. Insert AIS signal, if provisioned to do so

. Autonomously insert AIS signal during an LOC condition

® N O U AW

. Autonomously insert AIS signal during a loss-of-data condi-
tion in the AMI mode

9. Insert IDLE signal, if provisioned to do so
10. Insert QRSS signal, if provisioned to do so

— Digttal Signal Interface — receives fourteen DS1 bipolar signals and
converts them to unipolar signals. In addition, the DS1 signals are
routed to the Protection Relays circuitry. The functions performed
are;

1. Receive fourteen unipolar DS1 signals from the Line Codec
and 46.32 MHz Reference Clock circuitry

2. AMI or B8ZS coding (software controlled or through hardware
switches)

3. Equalize output waveform to meet the DS1 template specifi-
cation (software controller of through hardware switches

4. Convert unipolar signal to bipolar signal

In addition, provide for DS1 internal loopback (LPBKI, loopback from
transmit to receive side) and DS1 line loopback (LPBKL, loopback
from receive to transmit side).

— Protection Relays—connects the DS1IF to the transmit side of the
DS1RY circuit packs. The DS1RY circuit pack bridges two DS1
interface groups to the DS1 protection bus that is routed to the
DS1IP circuit packs. in addition, the protection relay determines if
the DS1 signals are output from the DS1IF or DS1IP circuit pack.
Refer to the next section titled “Protection Bus” for more information.
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®  Switch Interface (SWIF) — sends and receives N-rate signals
(27 648 Mbits/s) to and from the Switch Module. The following blocks are
used to process DS1 signals in the receive direction:

— DS1/N-Rate Interface — multiplexes the 28 DS1 signals into two
service and 2 protection N-rate signals and sends the N-rate signals
to the Switch Module. The functions performed are:

1.

6.
7.
8.

Receive 28 DS1 signals from the two associated DS1IF/
DS1IP circuit packs and multiplex into 28 N-rate channels on
the two N-rate signals

. Generate and insert stuff channel parity over the DS1

. Generate X-bit value to be used for cross-connect mainte-

nance

. Generate and embed N-rate parity over the 16-bit N-rate data

biock

- Generate two N-rate balanced signals (upper and lower) and

drive both service and protection interfaces
Monitor service and protection N-rate clock
Monitor N-rate sync for the 123 kHz sync information

Monitor and generate DS1 AIS

— Enhanced DS1 PM Processing (SWIF2 circuit pack contained in an
DS1 interface group only) — processes the information received
from the DS1/N-Rate Interface circuitry to allow collection of
enhanced DS1 performance monitoring data for dedicated full-time
monitoring. No DS1 performance monitoring data is collected for
protected DS1 signals.

The following blocks are used to process DS1 signals in the transmit direc-

tion:

— DS1/N-Rate Interface — demultiplexes the received cross-con-
nected N-rate signals from the Switch Module into 28 DS1 signals.
The lower DS1 signals (1-14) are output to the DS1IF/DS1IP circuit
pack designated A, and the upper DS1 signals (15-28) are output to
the DS1IF/DS1IP circuit pack designated B. The functions per-
formed are:

1.

2.
3.

4.

Receive service and protection balanced CMOS clock and
sync from backplane

Monitor service and protection N-rate clock

Monitor service and protection N-rate sync for 123 kHz sync
information

Perform N-rate clock and sync protection switching under
software control
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5. Receive service and protection N-rate data sets (upper and
iower) and perform protection switching under software con-
trol

6. Monitor service and protection N-rate data inputs for N-rate
parity errors

7. Demultipiex N-rate channels to DS1 signals, monitor each
DS1 stuff channel parity for errors to maintain cross-connect,
and output the lower 14 DS1 signals (1-14) to the DS1IF/
DS1IP circuit pack designated A and the upper 14 DS1 sig-
nals (15-28) to the DS1IF/DS1IP circuit pack designated B.

— Enhanced DS1 PM Processing (SWIF2 circuit pack contained in an
DS1 interface group only) — processes the information received
from the DS1/N-Rate Interface circuitry to allow collection of
enhanced DS1 performance monitoring data for dedicated full-time
monitoring. No DS1 performance monitoring data is collected for
protected DS1 signals.

DS1 Interface Protection (DS1IP) — provides protection for DS1IF circuit
packs within an interface protection group (that is, all DS1 interface groups
within the same interface bay). DS1IP circuit packs perform the same func-
tions as DS11F circuit packs (except for protection relay and hardware
switch functions) when active. DS1IP circuit packs are set for AMI line cod-
ing. Ina DS1 Interface Bay, protection for DS1 facilities is providedona 1 to
31 basis. In a STS1/DS3/DS1 Interface Bay protection for DS1 facilities is
provided on a 1 to 15 basis.

Performance Monitor Generator/Receiver (PMGR) — allows bridged
access DS1 performance monitoring. PMGR circuit packs replace SWIF
circuit packs (except protection group SWIF). For more information on per-
formance monitoring, refer to the section titled “Performance Monitoring” in
Chapter 2 and “DS1 PM Hardware” later in this chapter.
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Protection Bus

Figure 3-31 shows a detailed block diagram of the protection bus within a DS1
protection group (that is, all DS1 Interface and DS1 Interface-Protection Modules
within a interface bay). The functions provided by the different circuit packs are as
follows:

DS1 Interface (DS1IF) — contain protection relays, which when activated
allow for the 14 DS1 signals to be processed by the associated DS1IP cir-
cuit pack. The 30 DS1IF circuit packs within a STS1/DS3/DS1 Interface
Bay or the 62 DS1IF circuit packs within a DS1 Interface Bay are bridged
together in pairs (for example DS1IF-1A/DS1IF-2A and DS1IF-1B/DS1IF-
2B) and routed to DS1RY circuit packs (8 in STS1/DS3/DS1 Interface Bays
and 16 in DS1 Interface Bays).

DS1 Relay (DS1RY) — receives the receive and transmit protection sig-
nals of the DS1IF circuit packs and routes the DS1 signals to the DS1IP cir-
cuit packs. Each DS1RY circuit pack serves two DS1 interface groups.
Each of the 56 DS1 signals received by the two interface groups is bridged
to also be received by the DS1RY circuit pack. If a DS1IF or a SWIF circuit
pack fails, the UC/DS1IF directs the DS1RY circuit pack to send the 28
affected DS1 signals to the protection group and activates the associated
protection relays within the DS1IF circuit packs within the failed DS1 inter-
face group allowing the affected DS1 signals to be protected

DS1 Interface Protection (DS1IP) — provides protection for DS1IP circuit
packs within an interface protection group (that is, all DS1 interface groups
within the same interface bay). The DS1RY circuit packs are directed to
select the appropriate interface group by the UC and/or DS1IF circuit packs
when protection for DS1 signals are needed. In a DS1 Interface Bay, pro-
tection for DS1 facilities is provided on a 1 to 31 basis. In a STS1/DS3/DS1
Interface Bay protection for DS1 facilities is provided on a 1 to 15 basis.

Bus Extender A (BXA) — are installed in empty DS1IF and SWIF circuit
pack slots to provide proper termination of DS1 signals and to keep out
dust and foreign matter.
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Figure 3-31. DS1 Interface Module Block Diagram (Protection Bus)
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DS3 Interface-16/Interface-32 Modules

DS3 interface modules provide the interface for incoming and outgoing DS3
facilities or network elements. These modules accept DS3 signals (in a format
compatible with a DSX-3) and switch these signals to and from the Switch
Module.

There are two sizes of DS3 interface modules:

m DS3 Interface-16 (INTFC-16) Module — supports 15 MUX circuit packs
and one MUXP circuit pack (protection ratio of 1 to 15). Figure 3-32 shows
a DS3 Interface-16 moduie, while Table 3-12 lists the circuit packs con-
tained within.

s DS3 Interface-32 Moduie — supports 31 MUX circuit packs and one MUXP
circuit pack (protection ratio of 1 to 31). Figure 3-33 shows a DS3 Interface-
32 module, while Tabie 3-13 lists the circuit packs contained within.

o O ZT VWO

® Do -

Notes:

Numbers in parentheses Is circuit pack position number on module.

To implement DS1 performance monitoring features, one to fourteen MUX circuit packs are replaced
with PMGR circuit packs. For more information on DS1 performance monitoring configurations, referto
the section titled “DS1 PM Hardware” later in this chapter.

Figure 3-32. DS3 Interface-16 Module
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Table 3-12. DS3 Interface-16 Module Circuit Packs

Name Function Quantity
L

UC1 or Unit Controller 1 1

uc2 Unit Controller 2
(UC2 circuit pack is required if MUX2 circuit
packs are contained in the DS3 Interface-16

Module.)
MUX1 Multiplexer 1 1to 15
MUX2 Multiplexer 2

{(MUX2 circuit packs are required for enhanced
DS3 performance monitoring and remote multi-
plexer communications features)

PMGR1 Performance Monitor Test Signal Generator Oto 14
Receiver 1

(Optional; Used for DS1 performance monitor-
ing feature and replaces MUX circuit packs.)

MUXP1 or Multiplexer (Protection) 1 1
MUXP2 Multiplexer (Protection) 2

MUXPS1 Multiplexer Protection Switch 1 1
DS3PM1 DS3 Performance monitor 1 1

(Optional; Used for DS3 performance monitor-
ing reporting to GTP.)

CLKDR1 Clock Distributor 1 2
PWRE3 Power E3 2
BXA1 Bus Extender A 1 16t0 O

(Inserted into MUX and DS3PM circuit pack
slots that are not equipped. Provides proper
termination for the intraoffice DS3 signals.)
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Notes:
Numbers in parentheses is ctrcuit pack position number on module,

To implement DS1 performance monitonng features, one to sixteen MUX circuit packs are replaced
with PMGR circuit packs. For more information on DS1 performance monitoring configurations, refer to
the section titled “DS1 PM Hardware" later in this chapter.

Figure 3-33. DS3 Interface-32 Module
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Table 3-13. DS3 Interface-32 Module Circuit Packs

Name Function Quantity
UC1 or Unit Controller 1 1
ucz Unit Controller 2

{UC2 circuit pack is required if MUX2 circuit
packs are contained in the DS3 Interface-16

Module.}
MUX1 Multiplexer 1 1to 31
MUX2 Multiplexer 2

(MUX2 circuit packs are required for enhanced
DS83 performance monitoring and remote muiti-
plexer communications features)

PMGR1 Performance Monitor Test Signal Generator Oto 16
Receiver 1

{Optional; Used for DS1 performance monitor-
ing feature and replaces MUX circuit packs.)

MUXP1 or Muitiplexer (Protection) 1 1
MUXP2 Multipiexer (Protection) 2

MUXPS1 Multiplexer Protection Switch 1 1
DS3PM1 DS3 Performance Monitor 1 1

(Optional; Used for DS3 performance monitor-
ing reporting to GTP.)

CLKDR1 Clock Distributor 1 4
PWRE3 Power E3 2
BXA1 Bus Extender A 1 31t0 0

(Inserted into MUX and DS3PM circuit pack
slots that are not equipped. Provides proper
termination for the intraoffice DS3 signais.)

The following sections described the functions of a DS3 Interface Module and the
relationship existing in a DS3 protection group (all MUX circuit packs contained in
a DS3 Interface-16 or Interface-32 Module).
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Timing/Synchronization, Control, and Power

Figure 3-34 shows a detailed block diagram of the timing/synchronization, control,
and power distribution within a DS3 Interface-16 or DS3 Interface-32 Module. The
functions provided by the different circuit packs are as follows:

Power E ( PWRE) — supplies +5 V and -5 V power to the other circuit
packs within the associated DS3 interface Module. Each PWRE circuit
pack can supply power for the entire DS3 Interface Module, if required due
to PWRE circuit pack failure. Each PWRE circuit pack is supplied -48 V
power from the Battery Distribution Feeder Board (BDFB) that is fused
through the Fuse and Alarm Panel located in the Switch Bay. Error sum-
mary information is provided to the MTC circuit packs contained in the Main
Controller. Alarm and power indication LEDs are controlled by the UC cir-
cuit pack

Unit Controller (UC) — monitors the DS3 Interface Module hardware to
detect and isolate faults and to monitor facilities. The UC circuit pack com-
municates (providing control) with other DS3 Interface Module circuit packs
over 6.176 Mbit/s serial control links. Other inputs to the UC allow for error
summary of all circuit packs within the DS3 Interface Module. Outputs from
the UC control the LEDs associated with other DS3 Interface Module circuit
packs. The UC communicates (system control) with the Main Controller
over the 1 Mbit/s LAN. Software for the UC circuit pack is also downloaded
from the Main Controller (the system disk or tape) over the 1 Mbits/s LAN.
The UC provides error summary information to and receives reset signals
from the MTC/Ui circuit packs contained in the Main Controller. In addition,
the UC provides protection switch control through the MUX, MUXP, and
MUXPS circuit packs.

Clock Distributor (CLKDR) — receives N-rate clock (27.648 MHz) and
N-rate synchronizing (123.429 KHz) signals from SWIO circuit packs in the
Switch Module (over the N-rate cable) and distributes these signals to the
MUX and MUXP circuit packs. Each CLKDR circuit pack distributes service
signals to eight MUX/MUXP circuit packs and protection signals to the
other eight MUX/MUXP circuit packs associated with location of the
CLKDR circuit packs (that is, the two CLKDR circuit packs in the top half of
the shelf support the MUX circuit packs in the top half of the shelf, while the
two CLKDR circuit packs in the bottom half of the shelf support the MUX/
MUXP circuit packs in the bottom half of the shelf). In addition, the CLKDR
reclocks the N-rate clock and synchronizing signals and sends them back
to the SWIO circuit packs in the Switch Module (over the N-rate cable).
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Note: CLKDR-3 and CLKDR-4 are contained in DS3 Interface-32 Modules only.

Figure 3-34. DS3 Interface Module Block Diagram (Control)
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Transmission

Figure 3-35 shows a detailed block diagram of the transmission path within a DS3
Interface-16 or DS1 Interface-32 Module. The functions provided by the different
circuit packs are as foliows:

m  Multiplexer (MUX) — terminates two-way DS3 (44.736 Mbit/s) facilities.
The following blocks are used to process a DS3 signal in the receive direc-

tion:

Splitter — receives a DS3 bipolar signal and splits the signal by
diverting half the power to the DS3 Line Interface circuitry and half
the power to the Protection Relay circuitry.

Protection Relays — connects the MUX to the receive protection
bus daisy chain. The receive daisy chain connects each MUX circuit
pack to the MUXP circuit pack through the MUXPS circuit pack.
Refer to the next section titled Protection Bus for more information.

DS3 Line interface — extracts clock and converts the 50% duty
cycle bipolar DS3 signal, received from the Spilitter circuitry, into a
100% duty cycle dual rail signal. The extracted clock and converted
signal is sent to the DEMUX/MUX DS3/DS2 and 44.736 MHz Trans-
mit Clock circuitry.

DEMUX/MUX DS3/DS2 and 44.736 MHz Transmit Clock — demulti-
plexes the DS3 signal, received from the DS3 Line Interface circuitry
into seven DS2 signals and sends the DS2 signals to the DEMUX/
MUX DS2/DS1 and 46.32 MHz Reference Clock circuitry. In addi-
tion, the DS3 overhead data is sent to the Overhead/DS3PM Inter-
face circuitry for processing.The functions performed are:

1. Receive DS3 signal from the DDS3 Line Intetface circuitry

2. B3ZS and M13 or C-bit parity format decoding, dual rail to
single rail signal conversion

3. LOS detection

4. Extract DS3 overhead data and send to the Overhead/
DS3PM Interface circuitry

Overhead/DS3PM Interface — demultiplexes the DS3 overhead
and distributes the information for processing. The functions pro-
vided are:

1. Demultiplex the ROW 5 data link from the overhead link and
send it to the Overhead and Remote MUX Processing cir-
cuitry (MUX2 circuit pack only)

2. Detect and report the presence of all ones signals on the
ROW 5 data link in the presence of 107 error rate (MUX2 cir-
cuit pack only)
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Figure 3-35. DS3 Interface Module Block Diagram (Transmission Paths)
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— Overhead and Remote MUX Processing (MUX2 circuit pack only) —
processes the information received from the Overhead/DS3PM
Interface circuitry to allow collection of enhanced DS3 performance
monitoring data and allow sending of information to a remote multi-
plexer (for example, the DDM-1000}).

— DEMUX/MUX DS2/DS1 and 46.32 MHz Reference Clock — demul-
tiplexes the seven D32 signals into 28 DS1 signals. In addition,
clock circuitry is provided that is used to source a 1.544 MHz clock
used by the DS1/N-Rate Interface circuitry.The functions performed
are:

1. Receive seven DS2 signals from the DEMUX/MUX DS3/DS2
and 44.736 MHz Transmit Clock circuitry and demultiplex into
28 DS1 signals

2. Generate 1.544 MHz DS1 reference clock and send to the
DS1/N-Rate Interface circuitry

— DS1/N-Rate Interface — multiplexes the 28 DS1 signals into two
service and 2 protection N-rate signals and sends the N-rate signals
to the Switch Module. The functions performed are:

1. Receive 28 DS1 signals from the DEMUX/MUX DS2/DS1
and 44.32 MHz Reference Clock circuitry and multiplex into
28 N-rate channels on the two N-rate signals

2. Generate and insert stuff channel parity over the DS1

3. Generate X-bit value to be used for cross-connect mainte-
nance

4. Generate and embed N-rate parity over the 16-bit N-rate data
biock

5. Generate two N-rate balanced signals {(upper and lower) and
drive both service and protection interfaces

6. Monitor service and protection N-rate clock
7. Monitor N-rate sync for the 123 kHz sync information
8. Monitor and generate DS1 AIS

The following blocks are used to process the two N-rate signals received
from the Switch Module in the transmit direction:

— DS1/N-Rate Interface — demultiplexes the received cross-con-
nected N-rate signals from the Switch Module into 28 DS1 signals.
The functions performed are:

1. Receive service and protection balanced CMOS clock and
sync from backplane

2. Monitor service and protection N-rate clock
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3. Monitor service and protection N-rate sync for 123 kHz sync
information

4. Perform N-rate clock and sync protection switching under
software control

5. Receive service and protection N-rate data sets (upper and
lower) and perform protection switching under software con-
trol

6. Monitor service and protection N-rate data inputs for N-rate
parity errors

7. Demultiplex N-rate channels to DS1 signals, monitor each
DS1 stuff channel parity for errors to maintain cross-connect,
and output 28 DS1 signals to the DEMUX/MUX DS1/DS1
and 46.32 MHz Reference Clock circuitry

8. Insert DS1 AIS
9. Insert all zeros DS1

— DEMUX/MUX DS2/DS1 and 46.32 MHz Reference Clock — multi-
plexes the 28 DS1 signals into seven DS2 signals. In addition, clock
circuitry is provided that is used to source a 1.544 MHz clock used
by the DS1/N-Rate Interface circuitry. The functions performed are:

1. Receive 28 DS1signals from the DS1/N-Rate Interface cir-
cuitry and multiplex into seven DS2 signals

2. Generate 1.544 MHz DS1 reference clock and send to the
DS1/N-Rate Interface circulitry

— Overhead and Remote MUX Processing (MUX2 circuit pack only) —
processes the information received from the remote multiplexer (if
provisioned to do so) sends the information to the Overhead/
DS3PM Interface circuitry.

— Overhead/DS3PM interface — multiplexes the DS3 overhead and
sends the overhead to the DEMUX/MUX DS3/DS2 and 44.736 MHz
Transmit Clock circuitry. The functions provided are:

1. Multiplex the ROW 5 data link to the overhead link and send
it to the DEMUX/MUX DS3/DS2 and 44.736 MHz Transmit
Clock circuitry (MUX2 circuit pack only)

2. Muitiplex the S-BIT data link received from the Overhead and
Remote MUX Processing circuitry to the overhead link and
send it to the DEMUX/MUX DS3/DS2 and 44.736 MHz
Transmit Clock circuitry (MUX2 circuit pack only)

3-64 AT&T 365-340-400 July, 1993



DACS IV-2000 Release 3.0

Reference Manual

— DEMUX/MUX DS3/DS2 and 44.736 MHz Transmit Clock — multi-

plexes the seven DS2 signals, received from the DEMUX/MUX
DS2/DS1 and 46.32 MHz Reference Clock circuitry into one DS3
signal and sends the DS3 signal to the DS3 Line Interface circuitry.
In addition, clock circuitry is used to generate the 44.736 MHz DS3
clock reference used to generate the DS3 signal for transmission.
The functions performed are:

3. Receive seven DS2 signals from the DEMUX/MUX DS2/DS1
and 46.32 MHz Reference Clock circuitry

4, Receive overhead information from the Overhead/DS3PM
Interface circuitry

5. Generate the 44.736 MHz DS3 transmit clock
6. Convert single rail signal to dual rail signal

7. Encode DS3 signal to M13 or C-bit parity format and B3ZS
format

8. Clock duty cycle correction

DS3 Line Interface — converts the dual rail signal received from the
DEMUX/MUX DS3/DS2 and 44.736 MHz Transmit Clock circuitry
into a bipolar DS3 signal. This signal is output directly or through a
jumper selectable iine buildout (LBO) circuit to the Protection Relays
circuitry.

Protection Relays — connects the MUX to the transmit protection
bus daisy chain. The transmit daisy chain connects each MUX cir-
cuit pack to the MUXP circuit pack through the MUXPS circuit pack.
In addition, the protection relay determines if the DS3 signal is out-
put from the MUX or MUXP circuit pack. Refer to the next section
titled “Protection Bus” for more information.

m  Multiplexer Protection { MUXP) — provides protection for MUX circuit
packs within an interface protection group (that is, all MUX circuit packs
within the same interface module). MUXP circuit packs petform the same
functions as MUX circuit packs (except for signal splitting and protection
relay functions) when active. MUXP circuit packs are hand-wired with the
LBO set to oUT. In a DS3 Interface-32 Module, protection is provided for
DS3 facilities on a 1 to 31 basis. In a DS3 Interface-16 Module, protection
is provided for DS3 facilities on a 1 to 15 basis.
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DS3 Performance Monitor (DS3PM) optional — collects performance mon-
itoring data on both the incoming and outgoing DSS3 signals, and transmits
the information over a telemetry asynchronous block serial (TABS) link to
an Operations System (OS). The data, obtained only if the DS3 signals are
in the C-bit format. includes three types of errored seconds, the total of all
errored seconds, and an out-of-frame (OOF) count. Each DS3PM circuit
pack can handle up to 31 near-end and far-end paths (DS3 equivalent
ports). For a full 248 DS3 system, eight DS3PM circuit packs are needed.
Up to four DS3PM circuit packs can be connected to a single TABS link.
Two TABS links are required for a full 248 DS3 system.

Performance Monitor Generator/Receiver (PMGR) optional — allows
bridged access DS1 performance monitoring. PMGR circuit packs replace
MUX circuit packs. When inserted, PMGR circuit packs maintain the DS3
protection bus integrity. For more information on performance monitoring,
refer to the section titled “Performance Monitoring” in Chapter 2 and “DS1
PM Hardware” later in this chapter.
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Protection Bus

Figure 3-36 shows a detailed biock diagram of the protection bus within a DS3
protection group (that is, all MUX circuit packs within a DS3 Interface Module).
The functions provided by the different circuit packs are as follows:

Multiplexer (MUX} — contain protection relays, which when activated allow
for a DS3 signal to be processed by the MUXP circuit pack. The 15 MUX
within a DS3 Interface-16 module or the 32 MUX circuit packs within a
DS3 Interface-32 Module are daisy chained together and routed to the
MUXPS circuit pack

Bus Extender A (BXA} — are installed in empty MUX circuit pack slots to
provide protection bus integrity (that is, maintain the daisy chain) and to
keep out dust and foreign matter.

Multiplexer Protection Switch ( MUXPS) — terminates the receive and
transmit protection daisy chains of the MUX circuit packs and routes the
DS3 signals to the MUXP circuit pack. In the receive direction, four groups
of MUX circuit packs (DS3 Interface-16 Modules) or eight groups of MUX
circuit packs (DS3 Interface-32 Modules) are daisy chained together and
routed to the MUXPS circuit pack. In the transmit direction, two groups of
MUX circuit packs (DS3 Interface-16 Modules) or four groups of MUX cir-
cuit packs (DS3 Interface-32 Modules) are daisy chained together and
routed to the MUXPS circuit pack. Control from the UC/MUXP circuit packs
selects the appropriate groups when necessary. If a MUX circuit pack fails,
the UC directs the MUXP and MUXPS circuit packs to send the affected
DS3 signal to the MUXP circuit pack and activates the associated protec-
tion relays within the failed MUX circuit pack allowing the affected DS3 sig-
nal to be protected.

Multiplexer Protection (MUXP) — provides protection for MUX circuit packs
within an interface protection group (that is, all MUX circuit packs within the
same interface module). The MUXP circuit pack selects the appropriate
daisy chain group when directed by the UC circuit pack to provide protec-
tion for a DS3 signal. Status lines from the MUXPS circuit pack provide
state information of the MUXPS circuit pack to the MUXP. In a DS3 Inter-
face-16 Module, the MUXP circuit pack provides protection for DS3 facili-
ties ona 1 to 15 basis, and in a DS3 Interface-32 Module, the MUXP circuit
pack provides protection for DS3 facilities on a 1 to 31 basis.
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For DS3 Interface-16 Modules, only four of the receive select lines and two of the transmit select lines of the MUXPS
circuit pack are needed. When BXA or PMGR1 circuit packs are inserted for MUX circuit packs, the daisy chain
connectors (receive and transmit paths) are maintained.

Figure 3-36. DS3 Interface Module Block Diagram (Protection Bus)
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STS1 Interface-16 Module

STS1 Interface-16 (INTFC-16) Modules (Figure 3-37) provide the interface for
incoming and outgoing EC-1 facilities or network elements. These modules
accept STS-1 signals (in a format compliant with the SONET requirements) and
switch these signals to and from the Switch Module. Table 3-14 lists the circuit
packs contained in a STS1 Interface-16 Module.

Notes: Numbers in parentheses is circuit pack position number on module.

Figure 3-37. STS1 Interface-16 Module
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Table 3-14. STS1 Interface-16 Module Circuit Packs

Name Function Quantity
- T
ucz Unit Controller 2 1
SMUX1 SONET Multiplexer 1 11015
SMUXP1 SONET Multiplexer (Protection) 1 1
MUXPS1 Multiplexer Protection Switch 1 1
CLKDR1 Clock Distributor 1 2
PWRE3 Power E3 2
BXA1 Bus Extender A 1 14t0 0
(Inserted into SMUX circuit pack siots that are
not equipped.)

The following sections described the tunctions of an STS1 Interface-16 Module
and the relationship existing in an STS1 protection group (all SMUX circuit packs
contained in an STS1 interface-16 Module).

Timing/Synchronization, Control, and Power

Figure 3-38 shows a detailed block diagram of the timing/synchronization, control,
and power distribution within an STS1 interface-16 Module. The functions
provided by the different circuit packs are as follows:

m  Power E3 ( PWRES3) — supplies +5 V and -5 V power to the other circuit
packs within the associated STS1 Interface-16 Module. Each PWRE3 cir-
cuit pack can supply power for the entire STS1 Interface-16 Module, if
required due to PWRES circuit pack failure. Each PWRES circuit pack is
supplied -48 V power from the Battery Distribution Feeder Board (BDFB)
that is fused through the Fuse and Alarm Panel located in the Switch Bay.
Error summary information is provided to the MTC circuit packs contained
in the Main Controller. Alarm and power indication LEDs are controlled by
the UC circuit pack.
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Figure 3-38. STS1 Interface-16 Module Block Diagram (Control)

a  Unit Controller (UC) — monitors the STS1 Interface-16 Moduie hardware
to detect and isolate faults and to monitor facilities. The UC circuit pack
communicates (providing control) with other STS1 Interface-16 Module cir-
cuit packs over 6.176 Mbit/s serial control links. Other inputs to the UC
allow for error summary of all circuit packs within the STS1 Interface-16
Module. Outputs from the UC control the LEDs associated with other STS1
Interface-16 Module circuit packs. The UC communicates (system control)
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Transmission

with the Main Controller over the 1 Mbit/s LAN. Software for the UC circuit
pack is also downloaded from the Main Controller (the system disk or tape)
over the 1 Mbits/s LAN. The UC provides error summary information to and
receives reset signals from the MTC/UI circuit packs contained in the Main
Controller. In addition, the UC provides protection switch control through
the SMUX, SMUXP, and MUXPS circuit packs.

Clock Distributor (CLKDR) — receives N-rate clock (27.648 MHz) and
N-rate synchronizing (123.429 KHz) signals from SWIO circuit packs in the
Switch Module (over the N-rate cable) and distributes these signals to the
SMUX and SMUXP circuit packs. Each CLKDR circuit pack distributes ser-
vice signals to eight SMUX/SMUXP circuit packs and protection signals to
the other eight SMUX/SMUXP circuit packs. in addition, the CLKDR
reclocks the N-rate clock and synchronizing signals and sends them back
to the SWIO circuit packs in the Switch Module (over the N-rate cable).

Figure 3-39 shows a detailed block diagram of the transmission paths within an
STS1 Interface-16 Module. The functions provided by the different circuit packs
are as follows:

SONET Muitiplexer (SMUX) — terminates two-way EC-1 (51.840 Mbit/s)
facilities. The internal structure of the SMUX circuit packs is defined by the
following functional blocks:

— 51.840 MHz Clock — generates the 51.840 MHz clock used on the
SMUX circuit pack. The 51.840 MHz clock is derived from the
27.648 MHz N-Rate clock received from the CLKDR circuit packs.
To generate the 51.840 MHz clock, the Transmit N-Rate Interface
circuitry divides down the 27.648 MHz N-Rate clock to generate a
1.728 MHz reference clock, and receives a buffered version of the
51.840 MHz oscillator output and divides that down to 1.728 MHz.
The two generated 1.728 MHz reference signals received by the
51.840 MHz Clock circuitry, are inputted to a phase detector and
locked together by a phase lock loop. This locks the 51.840 MHz
clock to the selected 27.648 MHz N-Rate clock (that is, the
51.840 MHz clock is totally dependent on the N-Rate clock fre-
quency). Finally, the 51.840 MHz clock is buffered and distributed to
the Receive and Transmit N-Rate Interface, the VT1.5 Pointer Pro-
cessor, the STS-1 Pointer Processor, and the STS-1 Byte Processor
circuitry. In addition, a single ended 51.840 MHz clock is sent to the
Input Line Receiver circuitry as a reference.

The following blocks are used to process an STS-1 signal received from an
EC-1 facility in the receive direction:

— Splitter — receives an STS-1 bipolar signal and splits the signal by
diverting half the power to the Input Line Receiver circuitry and half
the power to the Protection Relay circuitry.
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Figure 3-39. STS1 Interface-16 Module Block Diagram (Transmission Paths)
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— Protection Relays — connects the SMUX to the receive protection
bus daisy chain. The receive daisy chain connects each SMUX cir-
cuit pack to the SMUXP circuit pack through the MUXPS circuit
pack. Refer to the next section titled Protection Bus for more infor-
mation,

— Input Line Receiver — extracts clock and converts the 50% duty
cycle bipolar signal into a 100% duty cycle dual rail signal from the
bipolar STS-1 signal received from the Splitter circuitry. The
extracted clock and converted signal is sent to the STS-1 Byte Pro-
cessor circuitry.

— STS-1 Byte Processor — terminates the transport overhead portion
of the STS-1 signai. In terminating the transport overhead the func-
tions performed are:

1. B3ZS decoding, dual rail to single rail signal conversion
. LOS detection

. STS-1 descrambling

. STS-1 A1A2 framing and OOF/LOF detection

. B2 parity monitoring

. Generate receive path AIS

~N OO O~ oW

- FERF monitoring
8. Line AIS detection

In addition, when operating an STS-1 line loopback, the transmit
output is loopback to the receive input.

— ST8-1 Pointer Processor — removes the STS-1 SPE and rebuilds a
basic STS-1 frame structure to be output to the VT1.5 Pointer Pro-
cessor circuitry. The functions performed are:

1. Receive balanced CMOS line data, sync, and clock from the
STS-1 Byte Processor circuitry

2. Monitor interdevice C1 parity over the incoming Line STS-1
data

3. Detect and report loss of line clock and sync

4. Detect path AIS

5. Pen‘orm STS-1 SPE synchronization through pointer process-
ing

6. Monitor pointer justifications

7. Report New Data Flag (NDF)
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8.

9.

10.
11.

Build new STS-1 frame including insertion of A1A2 bytes
based on the system frame sync received from the VT1.5
Pointer Processor circuitry

Generate new H1H2 pointer values based on the system
frame sync received from the VT1.5 Pointer Processor cir-
cuitry

Insert STS-1 path AIS

Detect and report loss of system clock and sync

— VT1.5 Pointer Processor — operates in one of two modes: STS-1
clear and VT1.5 mode.

In the 8TS-1 clear mode, the incoming STS-1 signal is passed
through to the Receive N-Rate Interface unaltered. Path overhead
monitoring can take place.

In the VT1.5 mode, the VT1.5 Pointer Processor circuitry performs
VT pointer processing analogous to the STS-1 pointer processing
done in the STS-1 Pointer Processor circuitry except on the 28
VT1.5 signals embedded in the received STS-1 payload. The func-
tions performed in the VT1.5 mode are:

1

S W 0 N O O b~Ww

'y

11.
12.
13.

. Receive balanced CMOS line data, sync, and clock from the

STS-1 Pointer Processor circuitry

. Monitor interdevice C1 parity over the incoming line STS-1

data

. Detect and report loss of line clock and sync

. Detect path AIS

. Perform STS-1 pointer interpretation to find the STS-1 SPE
. Terminate STS-1 path overhead

. Monitor and count B3 parity errors

. Detect STS-1 path FEBE

. Generate VT1.5 path AlS on outgoing VT1.5 signals

. Perform VT1.5 SPE synchronization through pointer process-

ing
Monitor VT1.5 pointer justifications
Report STS-1 and VT1.5 NDF

Build new STS-1 frame including insertion of A1A2 bytes
based on system frame sync received from the Receive N-
Rate Interface circuitry
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14, Generate new H1H2 pointer values based on the system
frame sync received from the Receive N-Rate Interface cir-

cuitry

15. Insert STS-1 path AIS

16. Detect and report loss of system clock and two 8 kHz sync.

In addition the VT1.5 Pointer Processor circuitry generates the one
second Timebase Sync counter used for performance monitoring
measurements.

— Receive N-Rate Interface — converts the received signal to two N-
rate signals that are sent to the Switch Module. The Receive N-Rate
Interface supports three input signal format modes: STS-1 (cc-SPE),
VT1.5(cc-SPE), and DS1. Both service and protection N-rate groups
are supported. The Receive N-Rate Interface also performs N-rate
clock and sync protection switching and sources switch and cross-
connect maintenance information. The functions performed are:

1. Receive balanced CMOS data from the VT1.5 Pointer Pro-
cessor circuitry

2. Monitor interdevice C1 parity over the incoming STS-1 data

3. Detect and report loss ot system 51.840 MHz clock

4. Source two 8 kHz modulated sync clocks to the VT1.5
Pointer Processor circuitry

5. In the STS-1{cc-SPE} mode:

Generate CRC-6 over the STS-1 stream and embed in
C1 byte to maintain cross-connect integrity through the
Switch Module

Bit disinterleave serial STS-1 stream and map to 30 of
the 32 N-rate channels

6. In the VT1.5(cc-SPE) and DS1 mode:
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Demultiiplex the STS-1 signal into 28 VT1.5 channels

Generate seven 6.912 Mbit/s VT-group signals com-
patible with the VT1.5/DS1 Mapping circuitry from the
28 VVT1.5 channels

Output VT-group signals along with VT-group clock and
sync to the VT1.5/DS1 Mapping circuitry

Generate parity over VT-group data
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7. in the ¥T1.5{cc-SPE) mode:

a Map individual VT1.5(cc-SPE) signals to individual N-
rate channels (this mapping uses up to 28 of the 32
total channels on the two N-rate signals)

m  Generate parity over the VT multiframe and embed in
the V4 byte

8 inthe DS1 mode:

m Receive 28 DS1 signals and map any number to indi-
vidual N-rate channels (DS1 signals map up to 28 of
the 32 total channels on the two N-rate signals)

m  Generate and insert stuff channel parity over the DS1

m  Generate X-bit value to be used for cross-connect
maintenance

9. Generate and embed N-rate parity over the 16 bit N-rate data
block

10. Generate two N-rate balanced signals (upper and lower) and
drive both service and protection interfaces

11. Monitor service and protection N-rate clock

12. Monitor N-rate sync for both 123 kHz sync and embedded
285 Hz gapped sync information

13. Monitor and generate DS1 AIS

— VT1.5/DS1 Mapping — receives VT-group data signals from the
Receive N-Rate interface circuitry, terminates the VT1.5 path over-
head and maps DS1 signais from VT1.5 signals. The functions per-
formed are:

1. Receive VT-group data signal from the Receive N-Rate Inter-
face circuitry

. Monitor VT-group parity over data

. Monitors loss of VT-group clock and sync

. Demultiplexes VT-group signal into four VT1.5 signals

. Performs pointer interpretation on VT1.5 signals to find SPE
. Terminates VT path overhead

. Monitor and count VT1.5 BIP-2 parity

. Monitor for VT FEBE

. Monitor VT path yellow

. Detects VT path AIS

© W 0o N O O b W N
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11.

Extracts DSt from VT SPE

12. Inserts DS1 AIS and AlS clock
13. Smooths DS1 data and clock through CMOS DS1 clock and

data to the Receive N-Rate Interface circuitry

The following blocks are used to process the two N-rate signals received
from the Switch Module in the transmit direction:

— Transmit N-Rate Interface — converts the received cross-connected
N-rate signals from the Switch Module to the STS-1 signal format.
The Transmit N-Rate Interface supports three signal format modes:
STS-1 (cc-SPE), VT1.5(cc-SPE), and DS1.N-rate data and timing
protection switching is performed. The Transmit N-Rate Interface
also performs switch and cross-connect maintenance functions and
is used as the core timing source (in conjunction with the 51.840
MHz oscillator) for the SMUX circuit pack (that is, generates all inter-
nal timing and sync references from the 27.648 MHz service N-rate
clock received from the CLKDR circuit packs. The functions per-
formed are:

1.

Receive service and protection balanced CMOS ciock and
sync from backplane

. Monitor service and protection N-rate clock

. Monitor service and protection N-rate sync for both 123 kHz

sync and 285 Hz gapped sync information

. Perform N-rate clock and sync protection switching under

software controli

. Receive service and protection N-rate data sets (upper and

lower) and perform protection switching under software con-
trol

. Monitor service and protection N-rate data inputs for N-rate

parity errors

. Inthe STS-1(cc-SPE) mode:

m Bit interleave the two serial N-rate data streams
(except for parity bit position) and generate STS-1 sig-
nal

m Generate CRC-6 over the STS-1 stream, compare to
embedded value in C1 byte, and monitor for errors to
maintain cross-connect integrity through the switch

. In the VT1.5(cc-SPE) mode:

m  Map individual N-rate channels to VT1.5(cc-SPE) sig-
nals (this mapping uses up to 28 of the 32 total chan-
nels on the two N-rate signals)
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s Extract and monitor V4 parity
9. In the DS1 mode:

m  Demap N-rate channel to DS1 signal, monitor each
DS1 stuff channel parity for errors to maintain cross-
connect, and output up to 28 CMOS DS1 signals (data
and clock) to the DS1 Timing circuitry

® Monitor stuff channel parity
®  Monitor X-channel for cross-connect maintenance
10. In the VT.15(cc-SPE) and DS1 modes:

s Output VT-group clock and sync to the VT1.5/DS1
Mapping circuitry

m  Receive seven 6.912 Mbit/s VT-group signals from the
VT1.5/DS1 Mapping circuitry and demultiiplex each
VT-group into four VT1.5 signals

m  Monitor parity over VT-group data and report errors

®  Multiplex 28 VT1.5 channels into STS-1 SPE and build
STS-1 frame with H1H2 pointers around the SPE

11. Generate and insert interdevice C1 parity into STS-1 signal

12. Output balanced CMOS STS-1 data and two 8 kHz sync ref-
erences to the VT1.5 Pointer Processor circuitry

13. Divide down 51.840 MHz STS-1 system clock from oscillator
to 1.728 MHz and output to the Receive N-Rate Interface and
51.840 MHz Clock circuitry

14. Divide down selected service 27.648 MHz N-rate clock to
1.728 MHz reference and output to the Receive N-Rate Inter-
face and 51.840 MHz Clock circuitry

15. Insert DS1 or VT1.5 AIS
16. Insent ali zeros DS1

— DS1 Timing — destuffs the N-rate channel rate to recover the DS1
data. The destuffing process leaves gaps in the DS1 data stream
which are removed before converting to a VT1.5 signal. The DS1
Timing circuitry receives gapped data and clock signals from the
Transmit N-Rate Interface circuitry, buffers the gapped data, and
clocks it out on the smoothed clock to the VT1.5/DS1 Mapping cir-
cuitry. Each DS1 Timing half services and performs signal mainte-
nance on 14 DS1 signals. The functions performed are:

1. Receive DS1 clock and data from the Transmit N-Rate Inter-
face circuitry

2. Detect and report loss of DS1 clock on each DS1 input
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3.
4.
5.

6.

Detect stuck ats on DS1 data inputs
Perform DS1 clock and data smoothing on each channel

Output smoothed DS1 clock and data to the VT1.5/DS1 Map-
ping circuitry

Receive and monitor DS1 test signal

— VT1.5/DS1 Mapping — receives 28 DS1 data and clock signals from
the DS1 Timing circuitry, maps DS1 signals to VT1.5 signals, gener-
ates the VT path overhead. The functions performed are:

1
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11.
12.

13.

. Receive CMOS DS1 clock and data from the DS1 Timing cir-

cuitry

. Monitor and detect DS1 loss of clock

. Monitor DS1 input

. Autonomous insertion of DS1 AIS into VT1.5

. Stuff DS1 and map into VT1.5 SPE

. Insert VT path overhead

. Generate BIP-2 parity

. Insert VT FEBE

. Insert VT path yellow

. Generate VT pointers and build a VT1.5 signal based on VT-

group sync from Transmit N-Rate Interface circuitry
Multiplex four VT1.5 signals into a VT-group serial stream

Generate VT-group parity and inset into VT-group serial
stream

Output VT-group signal to the Transmit N-Rate Interface cir-
cuitry

— VT1.5 Pointer Processor — operates in one of two modes: STS-1
clear and VT1.5 mode.

In the STS-1 clear mode, the incoming STS-1 signal is passed
through to the STS-1 Byte Processor circuitry unaltered. Path over-
head monitoring can take place.

In the VT1.5 mode, the VT1.5 Pointer Processor circuitry inserts
STS-1 path overhead on the STS-1 data received from the Transmit
N-Rate Interface circuitry. The functions performed in the VT1.5
mode are:

1.

Receive balanced 51.840 Mbit/s data, and two modulated
8 kHz sync references from the Transmit N-Rate Interface cir-
cuitry

3-80 AT&T 365-340-400 July, 1993



DACS IV-2000 Release 3.0
Reference Manual

B eeeee,——

. Monitor interdevice C1 parity over the incoming STS-1 data
. Monitor loss of clock and sync

. Insert STS-1 path overhead

. Generate B3 parity

. Insert STS-1 path FEBE

- Insert STS-1 path yellow

. Insert STS-1 path AlS source balanced CMOS 2 kHz sync
and data to the Receive N-Rate Interface circuitry with
embedded interdevice C1 parity

B N OO s, WD

in addition the VT1.5 Pointer Processor circuitry generates the one
second Timebase Sync counter used for performance monitoring
measurements.

— ST8S-1 Byte Processor — generates the transport overhead portion
of the STS-1 signal. In generating the transport overhead the func-
tions performed are:

1. Receive balanced 51.840 Mbit/s data, clock, and sync from
the VT1.5 Pointer Processor circuitry

. Monitor interdevice C1 parity over the incoming STS-1 data
. Insert A1A2 bytes

. Insert C1 byte value = 00001111

. Generate and insert B1 parity

- Generate and insert B2 parity

. Generate and insert line FERF

. Generate path AIS

. Source APS in K1K2 bytes

©C © 0o N O O b~ W
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. Pass remaining transport overhead or force to 00000000

—
—h

. Scramble STS-1 signal

12. Convert single rail signal to dual rail signal
13. Encode STS-1 signal to B3ZS format

14. Clock duty cycle correction

In addition, when operating an STS-1 line loopback, the receive
input is loopback to the transmit output.

— Output Line Driver — converts the dual rail signal received from the
STS-1 Byte Processor circuitry into a bipolar STS-1 signal. This sig-
nal is output directly or through a jumper selectable line buildout
(LBO) circuit to the Protection Relays circuitry.
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Protection Bus

— Protection Relays — connects the SMUX to the transmit protection
bus daisy chain. The transmit daisy chain connects each SMUX cir-
cuit pack to the SMUXP circuit pack through the MUXPS circuit
pack. In addition, the protection relay determines if the STS-1 signal
is output from the SMUX or SMUXP circuit pack. Refer to the next
section titled “Protection Bus” for more information.

SONET Multiplexer Protection (SMUXP) — provides protection for SMUX
circuit packs within an interface protection group (that is, all SMUX circuit
packs within the same interface module). SMUXP circuit packs perform the
same STS-1 transmission functions as SMUX circuit packs (except for sig-
nal splitting and protection relay functions) when active. In an STS1
Interface-16 Module, protection is provided for STS-1 facilities ona 1 to 15
basis.

Figure 3-40 shows a detailed block diagram of the protection bus within an STS1
protection group (that is, all SMUX circuit packs within an STS1 Interface-16
Module). The functions provided by the different circuit packs are as follows:

SONET Multiplexer (SMUX) — contain protection relays, which when acti-
vated allow for an STS-1 signal to be processed by the SMUXP circuit
pack. The 15 SMUX circuit packs within an STS1 Interface-16 Module are
daisy chained together and routed to the MUXPS circuit pack.

Bus Extender A (BXA) — are installed in empty SMUX circuit pack slots to
provide protection bus integrity (that is, maintain the daisy chain) and to
keep out dust and foreign matter.

Multiplexer Protection Switch ( MUXPS) — terminates the receive and
transmit protection daisy chains of the SMUX circuit packs and routes the
STS-1 signals to the SMUXP circuit pack. In the receive direction, four
groups of SMUX circuit packs are daisy chained together and routed to the
MUXPS circuit pack. In the transmit direction, two groups of SMUX circuit
packs are daisy chained together and routed to the MUXPS circuit pack.
Control from the UC/SMUXP circuit packs selects the appropriate groups
when necessary. If an SMUX circuit pack fails, the UC directs the SMUXP
and MUXPS circuit packs to send the affected STS-1 signal to the SMUXP
circuit pack. and activates the associated protection relays within the failed
SMUX circuit pack allowing the affected STS-1 signal to be protected,

SONET Multiplexer Protection (SMUXP) — provides protection for SMUX
circuit packs within an interface protection group (that is, all SMUX circuit
packs within the same interface module). The SMUXP circuit pack selects
the appropriate daisy chain group when directed by the UC circuit pack to
provide protection for an STS-1 signal. Status lines from the MUXPS circuit
pack provide state information of the MUXPS circuit pack to the SMUXP. In
an ST81 Interface-16 Module, the SMUXP circuit pack provides protection
for EC-1 facilities (STS-1 signais) on a 1 to 15 basis.
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Notes:
ILR = Input Line Receliver
S = Signal Splitter
LD = Output Line Driver
LBO = Line Buildout

For STS-1 Interface Modules only four of the receive seiect lines and two of the transmit select lines of the MUXPS

circuit pack are needed. When BXA circuit packs are inserted for SMUX circuit packs, the daisy chain connections
(receive and transmit paths) are mainiained.

Figure 3-40. STS1 Interface-16 Module Block Diagram (Protection Bus)
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Fan Assemblies

ED-2C816-30,G1 and ED-2C906-30 Fans

Figure 3-41 shows fan assemblies ED-2C816-30,G1 and ED-2C906-30 which are
used to cool vertically mounted assemblies only in the switch bay (not in the inter-
face bays). Each fan assembly consists of three horizontally mounted fans along
with a filter and control switches and indicators. You must keep the air intake
(under the assembly) free of obstructions. You must also inspect the filter (and
change if necessary) at recommended intervals. An autonomous message
(REPT FAN FILTER), generated after the recommended filter replacement inter-
val of 91 days has occurred, reminds you that the fan filter needs to be replaced.
This message must be acknowledged with the ENT-FAN-FILTER command
when the fan filter is changed. The input operating voltage range of the assembly
is -40.5 to -60 volts DC at approximately 1.57 amperes.

ALM
Hi MAIN  AUX TEST VN
;i :: :: ii O awm
AUTO AUX
PWR
TEST

Figure 3-41. ED-2C816-30,G1 and ED-2C906-30 Fans

The front panel of the fan assembly contains the following switches and
indicators:
® A two-position toggle switch labeled HI/AUTO. When the switch is in the

AUTO position, a controller causes the fans to operate at reduced speed
when the ambient air temperature is 90° F or below. For a temperature of
90° F or higher, the fans automatically go to full speed operation. When the
switch is in the HI position, the fans operate continuously at maximum
speed.
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m A three-position spring-ioaded toggie test switch labeled ALM TEST/AUX
PWR TEST with the center position as off. When the switch is held to the
ALM TEST position, input power is cut off to one fan causing the ALM LED
indicator to light. The remaining two fans shift to high speed (if not already
operating at high speed). When the switch is held to the AUX PWR TEST
position the MAIN input power is overridden, forcing auxiliary power opera-
tion. This action causes the ALM indicator to light, the MAIN PWR indicator
to go off, and all three fans to switch to high speed (if not already operating
at high speed).

m  MAIN and AUX power circuit breakers

m A green LED labeled MAIN PWR indicating main power is available to the
fan assembly.

m A red LED iabeled ALM indicating power or fan failure.

ED-9C130-30,G1 and ED-9C130-30,G2 Fans

Figure 3-42 shows fan assemblies ED-9C130-30,G1 and ED-9C130-30,G2 which
are used to cool vertically mounted assemblies in either the switch bay or STS1/
DS3 Interface Bays. Each fan assembly consists of three horizontally mounted
fans along with a filter and control switches and indicators. You must keep the air
intake (under the assembly) free of obstructions. When the minor FILTER alarm
LED on the fan assembly turns on, the fan filter must be replaced. After replacing
the fan filter and pressing the RESET button, the FILTER alarm LED turns off. The
input operating voltage range of the assembly is -40.5 to -60 volts DC at approxi-
mately 1.57 amperes.

—POWER-—, _——ALARM —

@ ManN Q) MAIN Q FanPwR @ LED TEST
@AUX @ AUX Q FiLTeR @ RESET

ED-9C130-30,Gx

Lioo O

Figure 3-42. ED-9C130-30,G1 and ED-9C130-30,G2 Fans
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The front panel of the fan assembly contains the following buttons and indicators:

m A push button labeled LED TEST. When the button is pressed, the opera-
tion of the LEDs on the fan assembly can be checked.

m A push button labeled RESET. This button is pressed after clearing an
alarm associated with the fan assembly. After pressing the button the alarm
clears and the fan assembly resumes normai operation.

m  MAIN and AUX power circuit breakers

m  Two green LEDs labeled MAIN and AUX indicating main or auxiliary power
are available to the fan assembly.

m  AredLED labeled FAN/PWR indicating power or fan failure.
m  Avyellow LED labeled FILTER indicating that the fan filter needs replacing.

BNC Connectors

The DACS IV-2000 system can be equipped with BNC connectors on STS1/DS3/
DS1, STS1/DS3, and DS3 Interface Bays. These connectors provide the

DACS IV-2000 system with easy access to/from EC1 and DS3 facilities. BNC con-
nectors, when equipped are located at the top of the interface bay and are
accessed from the rear of the bay lineup. BNC connectors are provided for each
input and output port associated with MUX and SMUX circuit packs contained in
STS1 and/or DS3 Interface Modules. Figure 3-43 shows the different types of
BNC connector panels for each of the STS1/DS3/DS1, STS1/DS3, and DS3 Inter-
face Bays. The BNC connectors are panel stamped to identify which connector is
associated with the corresponding MUX/SMUX input/output port (that is, DS3
Interface-32 Module connectors are numbered 1 through 31 and STS1/DS3 Inter-
face-16 Module connectors are numbered 1 through 15). In addition, Figure 3-43
associates the group of BNC connectors with its interface module shelf position.

EMC Enclosures

The DACS IV-2000 system meets the EMC (electromagnetic compatibility) limits
and the ESD (electrostatic discharge) requirements specified in TR-EOP-000063,
Issue 3 with the optional EMC enclosures. EMC enclosures must be ordered with
any new frame and cannot be field retrofitted. There are ESD grounding connec-
tions provided on the front and rear of each bay, and the use of wrist straps is
required.
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Figure 3-43. BNC Connector Panels
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Circuit Packs

Circuit packs have latches, faceplates, and keying to prevent their being inserted
in an incorrect slot. All circuit packs {with the exception of BXA circuit packs) have

LED indicators to aid in fault isolation. Table 3-15 lists the circuit packs by func-
tion, code, module location. and number required.

Table 3-15. System Circuit Pack Equipment

Functional Name Circuit Used In Number
Pack Code Required
L _ -
AWR-type filler assembly 846103760 | SW Mod As required®
AWS-type filler assembly 846960664 | SYNC Mod 2
BXA1 (bus extender A 1) AKM64 DSt INTFC Mod As required?
DS1 INTFC-P Mod
DS3 INTFC-16 Mod
DS3 INTFC-32 Mod
STS1 INTFC-16 Mod
CLKDR1 (clock distributor 1) | AKM56 DS1 INTFC Mod 2 per module
DS1 INTFC-P Mod
DS3 INTFC-16 Mod
STS1 INTFC-16 Mod
CLKDR1 (clock distributor 1) | AKM56 DS3 INTFC-32 4 per module
CLKGNS3 (clock generator 3) | AWR11 SW Mod 21t
CPU2 (central processing AWP6 RC Mod 2
unit 2)
DPLL1 (digital phase lock AWP9 SYNC Mod 2
loop 1)
DS1IF (DS1 Interface 1) AKM46/ DS1 INTFC Mod 2-16 per module**
AKM46B DS1 INTFC-P Mod 2-14 per module
DS1IP1 (DS1 interface AKM47 DS1 INTFC-P Mod 2 per module
[protection] 1)
DS1RY1 (DS1 relay 1) AKM48 DS1 INTFC Mod 4 per module
DS1 INTFC -P Mod
DS1TX1 (DS1 timing extrac- | AWS5 SYNC Mod 2
tor 1

Table continued on next page. See footnotes at end of table.
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Table 3-15. System Circuit Pack Equipment (Continued)

Functional Name Circuit Pack Used In Number
Code Required
T N I
DS3PM1 (DS3 perfor- AKM62 DS3 INTFC-16 Mod | 1 per module
mance monitor 1) DS3 INTFC-32 Mod | (optional)
ECI3 (enhanced commu- | AWP8 RC Mod 2
nications interface 3)
Fan assembly ED-2C816-30,G1 | SW Bay 1
ED-2C906-30
ED-9C130-30,G1
Fan assembly ED-2C816-30,G3 | STS1/DS3 Bay 1 per bay
FBA (fuse board A) ED-2C962-30.G1 | SW PWR Mod 1
FBB (fuse board B) ED-2C960-30,G1 | SW PWR Mod 4
FBC (fuse board C) ED-2C963-30,G1 | SW PWR Mod 1
FBD (fuse board D) ED-2C961-30,G1 | SW PWR Mod 4
FBF (fuse board F) ED-9C051 RCPWR Mod 1
FBG (fuse board G) ED-9C052 RCPWR Mod 1
FBH (fuse board H) ED-9C053 RCPWR Mod 1
FBI (fuse board I) ED-9C055 RCPWR Mod 1
MTC3 (maintenance AWR10 RC Mod 21t
interface 3)
MUX1 (multiplexer 1) AKM52B DS3 INTFC-16 Mod | 1-15 per module#
or DS3 INTFC-32 Mod | 1-31 per module?
MUX2 (multiplexer 2) AKM68B

Table continued on next page. See footnotes at end of table.
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Table 3-15. System Circuit Pack Equipment (Continued)

Functional Name Circuit Pack Used In Number
Code Required
MUXP1 (multiplexer AKM55 DSS3 INTFC-16 Mod 1 per modulet
protection 1) DS3 INTFC-32 Mod | 1 per module?
or
MUXP2 (multiplexer AKM70
protection 2)
MUXPS1 (multiplexer AKM53 DS3 INTFC-16 Mod 1 per module
protection switch 1) DS3 INTFC-32 Mod
STS1 INTFC-16
PMGR?1 (performance AKM66 DS1 INTFC Mod 1-84%
monitor test signal DS1INTFC-P Mod | '7#
generator receiver 1) DS3 INTFC-16 Mod 143
[optional] DS3INTFC-32 Mod | 1-16%
PRI2 (primary off-line ED-9C046 RC Mod 2
storage 2)
PWRA (power A) 552A SW PWR Mod 4
PWRE3 (power E3) 556C AUX PWR Mod 2 per module
DS1 INTFC Mod
DS1 INTFC-P Mod
DS3 INTFC-16 Mod
DS3 INTFC-32 Mod
STS1 INTFC-16 Mod
PWRF (power F) 427AA RC PWR Mod 2
PWRG (power G) 428AA RC PWR Mod 2
SCI3 (switch communica- AWR2C RC Mod 2
tions interface 3)
SEC2 (secondary off-line ED-9C050 RC PWR Mod 1
storage 2)
SMUX1 (SONET AKM84 STS1INTFC-16 Mod | 1-15 per module}

multiplexer 1)

Table continued on next page. See footnotes at end of iable.
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Table 3-15. System Circuit Pack Equipment (Continued)

Functional Name Circuit Pack Code | Used In Number
Required

SMUXP1 (SONET muilti- AKM85 STS1 INTFC-16 Mod | 1 per module®

plexer protection 1)

SSC2 (secondary storage | AWP7 RC Mod 2
controller 2)
STPNL (status panel) ED-9C049-30,G2 RC Mod 1
SWCS1 (switch center AWS1B SW Mod 32
stage 1)
SWIF1 (switch interface 1) | AKM49 DS1 INTFC Mod 1-8 per
or DS1 INTFC-P Mod module
SWIF2 (switch interface 2) | AKM50
SWIO1 (switch input/ AWRG6 SW Mod 2-32**
output 1)
TBS31 (stratum 3 time AWS3 SYNC Mod 2
base oscillator 1)
UC1 (unit controlier 1) AKM59 DS1 INTFC Mod 1 per module
or DS1 INTFC-P Mod
UC2 (unit controller 2)) AKM59B DS3 INTFC-16 Mod
DS3 INTFC-32 Mod
UC2 (unit controller 2) AKM59B STS1 INTFC-16 Mod | 1 per module
UI2 (unit interface 2) AWR12 RC Mod 1
Notes:

" The AWR-type filler assemblies are installed in the Switch Module in place of AWR6 (SWIO) circuit packs when the
Switch Module is not equipped with the full compiement of 32 AWRS circuit packs.

T The AKM84 circuit packs are used in these modules when they are not filled to capacity with either AKM46B,
AKM50, or AKM68B circuit packs.

¥ One protection and at least one service circuit pack must be installed.
** Must be installed in parrs.
t1 Two identical MTC3 circuit packs (slots iabeled MTC); two identical CLKGNS circuit packs.

11 PMGR is a optional circuit pack that can be used to replace only SWIF or MUX circuit packs. (It cannot be used
as a replacement for an SMUX circuit pack.)
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Power

The DACS |V-2000 system operates with a lineage 2000 (or equivalent) battery
plant (48 volts DC nominal) in a central office environment. There are seven
power buses connected to the fuse and alarm panel from five feeders (A, B, C, D,
and E) at the Battery Distribution Feeder Board (BDFB). Feeders A, B, C, and D
have guad feeder connections to the fuse and alarm panel. The fuse and alarm
panel is provided with the initial frame arrangement, and it is not necessary to
provide any extra power feeders as the system is expanded. Feeders F and G go
directly from the battery and supply voltage to the Redundant Controller Power
Module.

Power Circuit Packs

There are four types of power circuit packs in the DACS 1V-2000. These are
PWRA, PWRE, PWRF, and PWRG. These power circuit packs convert the
-48 V service from the BDFB into leveis usable by the system.

The Redundant Controller Module has four dedicated power circuit packs (two
PWRFs and two PWRGs contained in the Redundant Controller Power Module)
that provide power to the printed backplane power buses. The Redundant
Controller Module circuit packs are connected to and receive power from these
backplane power buses. Fuses for Redundant Controller Module circuit packs are
provided by fuse boards located in the Redundant Controller Power Modute.

Fuse boards along with the PWRA power circuit packs for the Switch Module are
located in the Switch Power Module. The Auxiliary Power Module contains two
PWRE circuit packs that provide power for the Switch Module through fuses in the
Switch Power Module. These power circuit packs are interconnected by a
dedicated printed backplane. The power circuit pack outputs are placed on power
buses connected to the Switch Module by local cables.

Each DS1, DS3, or STS1 interface Module contains two PWRE circuit packs.
These circuit packs provide power to the module backplane power buses. The
circuit packs in the module are individually fused internally and draw power from
the power buses. Figure 3-44 shows how the power is fused to the individual
circuit packs.
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Figure 3-44. Fuse Interconnection

Fuses

Tables 3-16, 3-17, and 3-18 relate DACS 1V-2000 system fuses for the bays,
interface modules, and shelves to their physical location on the fuse and alarm
panel (see Figure 3-45) at the top of the Switch Bay.

Table 3-19 relates the secondary fuses (see Figure 3-46) contained in the Switch
Power Module to their associated circuit pack.

Figure 3-47 shows the location of the fuses in the Redundant Controller Power
Module fuse boards FBF, FBG, FBH, and FBI. The associated equipment is panel
stamped by each fuse.
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Note: Fuses for power buses A, B, C, and D come in pairs with the load fuse labeled with -7 and the indicator fuse
labeled with -2. Fuses for power bus E do not have dual fuses (one load and one indicator), they are all indicator

fuses.

Figure 3-45. Main Fuse Panel (on Alarm and Fuse Panel)

AT&T 365-340-400 July, 1993 3-93




Hardware

e ———————————— |

Table 3-16. Fuse Chart for Switch Bay (Bay 5 Excluding Fan Assembly)

Auxiliary Power PWRA Switch Power PWRA

1 2 1 2 3 4
**

B14 D8 A2 B2 c2 D2

Note: Fuses A2-1, B2-1, C2-1, and D2-1 are 12 A and tuses B14-1 and D8-1 are 10 A. Fuses A2-2, B2-2, B14-2,

C2-2, D2-2, and D8-2 (indicator fuses) are 0.5 A.

Table 3-17. Fuse Chart for Interface Bays

Shelf | PWR CircuitPack | Bay | Bay | Bay | Bay | Bay | Bay | Bay [ Bay
1 2 3 4 6 7 8 9
PWRE-2 C17 | D14 | D4 D10 | C12 | D6 B15 | C19
4
PWRE-1 A17 | C15 | B4 C10 | B12 | B6 Ccs8 A19
PWRE-2 D16 | D13 | C4 B10 | D12 | C6 B8 D18
3
PWRE-1 A16 | A14 | A4 A10 | A12 | A6 A8 C18
PWRE-2 B18 | C14 | D3 C9 D11 | D5 Cc7 D19
2
PWRE-1 A15 | B17 | C3 B9 B11 | C5 B7 A18
PWRE-2 D15 | C13 | B3 D9 Ci11 | B5 D7 D17
1
PWRE-1 C16 | A13 | A3 Ag A1l | A5 A7 B19

Note: All load fuses (labeled with -7) are 10 A and all indicator fuses (labeled with -2)are 0.5 A.
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Table 3-18. Fuse Chart for Fan Assemblies {Switch and Interface Bays)

Power Source | Bay2 Bay 3 Bay 4 SW Bay | Bay 6 Bay 7 Bay 8

Main A16 B18 A17 E6-1 A19 B19 A18

Auxiliary D16 D15 C17 B13-2 C19 D17 D19

Note: All load fuses (labeled with -7) forbays 2, 3. 4, 6, 7. and 8 are 10 A and all indicator fuses (labeled with -2) are
0.5 A. The switch bay fan assembly fuses E6 and B13-2 are indicator fuses rated at 5 A.
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Figure 3-46. Secondary Fuses (FBA, FBB, FBC, and FBD)
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Table 3-19. Secondary Fuse Chart for System

Type 77D (10 A) Fuse for +5 V Supply

Location

FBA FBB-1 FBB-2 FBB-3 FBB-4
_

SWIO-11 SWCS-9 SWCS-23 SWIO-21 NC
SWIO-10 SWCS-8 SWCS-22 SWIO-20 NC
SWIO-9 SWCS-7 SWCS-21 SWIO-19 SWIO-32
CLKGN-0 SWCS-6 SWCS-20 SWIO-18 SWIO-31
SWIO-8 SWCS-5 SWCS-19 SWIO-17 SWIO-30
SWIO-7 SWCS-4 SWCS-18 SWCS-32 SWIO-29
SWIO-6 SWCS-3 SWCS-17 SWCS-31 SWIO-28
SWIO-5 SWCS-2 SWCS-16 SWCS-30 SWIO-27
SWiO-4 SWCS-1 SWCS-15 SWCS-29 SWIO-26
SWIO-3 SWIO-1i6 SWCS-14 SWCS-28 SWIO-25
SWIO-2 SWIO-15 SWCS-13 SWCS-27 SWIO-24
SWIO-1 SWIO-14 SWCS-12 SWCS-26 SWIO-24
- SWIO-13 SWCS-11 SWCS-25 SWI0O-23
- SWIO-12 SWCS-10

Type 78] (7.5 A) Fuse for -5 V Supply

SWCS-24 | swlo-22

POUO|OmMTO||T«Xr|zzo g‘ POOlOmMmT@| IRz
:
=]
=

FBC FBD-1 FBD-2 FBD-3 FBD-4
R ———————— e
SWIO-11 SWCS-g SWCS-23 | SWIO-21 NC
SWIO-10 SWCS-8 SWCS-22 | SWIO-20 NC
SWIO-9 SWCsS-7 SWCS-21 SWIO-19 SWIO-32
CLKGN-0 | SWCS-6 SWCS-20 | SWIO-18 SWIO-31
SWIO-8 SWCS-5 SWCS-19 | SWIO-17 SWIO-30
SWIO-7 SWCS-4 SWCS-18 | SWCS-32 | SWI0-29
SWIO-6 SWCS-3 SWCS-17 | SWCS-31 SWIO-28
SWIO-5 SWCS-2 SWCS-16 | SWCS-30 | SWIi0-27
SWIO-4 SWCS-1 SWCS-15 | SWCS-29 | SwiO-26
SWIO-3 SWIO-16 SWCS-14 | SWCS-28 | SWID-25
SWIO-2 SWIO-15 SWCS-13 | SWCS-27 | SWIO-24
SWIO-1 SWIO-14 SWCS-12 | SWCS-26 | SWIO-24
- SWIO-13 SWCS-11 SWCS-25 | SWIO-23
SWIO-12 SWCS-10 | SWCS-24 | SWIO-22

NC — Not Connected.
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Notes:

Numbers in parentheses are circuit pack position numbers in the Redundant Controller Module.
Fuse ratings are listed below the circuit pack identifier.

The 7.5 amp fuses are the load fuses to the PWRF and PWRG power circuit packs.

The 5 amp (2 amp for the Status Panei) fuses are the secondary fuses (or the +5 volt supply) to
the circuit packs contained in the Redundant Controller Module.

The 1 amp fuses associated with the ECI circuit packs are for +12 V and -12 V supplied to the CIL-
INKS. When these fuses blow, communication with the CILINKS can be interrupted.

The 2 amp fuse for the tape drive (SEC) is for the +12 volt supply to the tape drive.

The 1 amp fuses for the disk dnves (PRI) are for the +12 volt supply to the disk drives.

The 2 amp fuses for SYNCF and SYNCG are for the -47 volt supply to the Synchronizer Module.
The labels SPR, SPRF, and SPRG denote spare fuses that are not connected to any circuit pack.

Figure 3-47. RC Power Module Fuses (FBE, FBG, FBH, and FBI)
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DS1 PM Hardware

The DACS IV-2000 system can support different hardware configurations to allow
for the following three options of DS1 performance monitoring:

m  Full-Time Monitoring
m Scanned Monitoring
®  Camp-On Monitoring

Due to constraints of interface module configurations, UC2 circuit pack memory
(scan performance monitoring has a higher demand on memory than full-time/
camp-on performance monitoring) and only one PMGR circuit pack can be
provisioned to perform scan performance monitoring per SWIO circuit pack pair,
the number of PMGR circuit packs per interface module is limited. Table 3-20 lists
the maximum number of PMGR circuit packs in each interface module type for
given performance monitoring mode combinations.

Table 3-20. Maximum PMGR Circuit Packs per Interface Module

Interface Performance Monitoring Mode
—_ B S S
L

DS3 Interface-32 16 0
8 1
2 2

DS3 Interface-16 15 0
8 1

DS1 Interface 8 0
7 1/0*

DS1 Interface-Protection 7 0
6 1/0t

* Zero if there is a SCAN performance monitoring PMGR circuit pack in the DS1 Interface or
Interface-Protection Module associated with the same SWIO circuit pack pair.

t Zero if there is a SCAN performance monitoring PMGR circuit pack in the DS1 interface Module
associated with the same SWIO circuit pack pair.

The following sections describe the hardware configurations necessary to
accommodate the different options of DS1 performance monitoring (including
PMGR circuit pack usage). For more information on the DS1 performance

monitoring feature, refer to the section titled “DS1 Performance Monitoring” in
Chapter 2.
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Full-Time Monitoring

Full-time monitoring is provided for situations where continuous and detailed per-
formance monitoring is required (for example, end customer DS1 services) and
can be implemented in one of the two following options:

Dedicated fuli-time — utilizes the SWIF2 circuit pack and monitors a group
of 28 DS1 signals associated with the SWIF2 circuit pack’s two DS1IF cir-
cuit packs. This option is generally employed when all or a large fraction of
the incoming DS1 facilities require full-time monitoring and/or when you
want to monitor DS1 signals with formats other than SF or ESF. Figure 3-
48 shows this type of configuration.

15

28

14 DS1s

" DSilF

- Switeh |
“Module

SWIF2

14 DS1s

= DS1IF

SWIF Slot

Figure 3-48. Dedicated Full-Time DS1 PM

To implement the dedicated full-time mode for DS1 facilities, SWIF2 circuit
packs are required tor the DS1 interface groups that are going to be moni-
tored and UC2 circuit packs are required for the DS1 Interface Modules
containing SWIF2 circuit packs. Any number of SWIF circuit pack slots
(except protection SWIF slots) can be equipped with a SWIF2 circuit pack
with no loss of switching capacity and constraints on number of PMGR cir-
cuit packs used for other modes of DS1 performance monitoring. Perfor-
mance monitoring data is not collected when a DS1 interface group is
being protected by the DS1 protection group. Procedures for changing
SWIF1 and UC1 circuit packs are in Chapter 14 of the DACS 1V-2000
Release 3.0 Operations and Maintenance manual (AT&T 365-340-401).

Bridged access full-time — utilizes the PMGR circuit pack and monitors
any DS1 signal not already monitored in the dedicated full-time option. This
option is generally employed when you desire to perform selected full-time
monitoring of DS1 signals on DS1 facilities and/or full-time monitoring of
DS1 tributaries within DS3 or EC-1 facilities. Figure 3-49 shows this type of
configuration.
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DS1 Signal from
DS1, DS3, or STS1
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Figure 3-49. Bridged Access Fuli-Time and Camp-On DS1 PM

To implement the bridged access full-time mode for DS1 facilities or DS1
tributaries within DS3 or EC-1 facilities, PMGR1 circuit packs are required
to be inserted into SWIF (except protection SWIF) or MUX (except MUXP)
circuit pack slots and UC2 circuit packs are required for the DS1 or DS3
Interface Modules containing PMGR1 circuit packs. When using SWIF cir-
cuit pack slots, the associated DS1IF circuit pack slots must contain either
DS1IF or BXA circuit packs. Switching capacity is decreased by 28 DS1
signals for each PMGR1 circuit pack used. In addition, depending on your
configuration of bridged access/camp-on and scan monitoring the number
of PMGR1 circuit packs used for the bridged access mode can be limited.
The following constraints (summarized in Table 3-20) apply:

— No scan monitoring used:
— D81 Interface Modules — up to 8 PMGR1 circuit packs
— DS1 Interface-P Modules — up to 7 PMGR1 circuit packs
— DS3 Interface-16 Modules — up to 15 PMGR1 circuit packs
— DS3 Interface-32 Modules — up to 16 PMGR1 circuit packs

— Scan monitoring used:

— Pair of DS1 Interface Modules associated with the SWIO circuit
pack pair scan monitored by a PMGR circuit pack — up to
15/14 PMGR1 circuit packs for bridged access/camp-on mode

— DS3 Interface-16 Module using PMGR circuit for scan
monitoring SWIO circuit pack pair — up to 8 PMGR1 circuit
packs for bridged access/camp-on mode

— D83 Interface-32 Module using one PMGR circuit for scan
monitoring SWIO circuit pack pair (either MUX-{1-15} or
MUX-{16-31}) — up to 8 PMGR1 circuit packs for bridged
access/camp-on mode
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— D83 Interface-32 Module using two PMGR circuit for scan
monitoring both SWIO circuit pack pairs (MUX-{1-15} and
MUX-{16-31}) — up to 2 PMGR1 circuit packs for bridged
access/camp-on mode

The Procedure for changing UC1 circuit packs is in Chapter 14 of the
DACS IV-2000 Release 3.0 Operations and Maintenance manual (AT&T
365-340-401) and provisioning PMGR circuit packs procedures are in the
section titled “Provisioning PMGR1 Circuit Packs” in Chapter 5 of the same
manual.

Camp-On Monitoring

Camp-on monitoring is provided to be implemented independently or used in con-
junction with the scanned mode to automatically provide detailed examination of
D81 signals that are suspected to be of degraded quality based on trouble reports
or scanned performance monitoring results or by issuing a command to camp-on
to a D81 signal that is being scanned by bridging the DS1 signal to a different
PMGR circuit pack (the scanning does not need to be disengaged). Any DS1 sig-
nal in the frame (in DS1 facilities or DS1 tributaries in DS3 or EC-1 facilities) not
being monitored full-time can be camped-on with a PMGR circuit pack located in a
SWIF (except protection SWIF) circuit pack slot or MUX (except MUXP) circuit
pack slot. Figure 3-49 shows this type of configuration.

To implement the camp-on mode for DS1 facilities or DS1 tributaries within DS3 or
EC-1 facilities, PMGR1 circuit packs are required to be inserted into SWIF (except
protection SWIF) or MUX (except MUXP) circuit pack slots and UC2 circuit packs
are required for the DS1 or DS3 Interface Modules containing PMGR1 circuit
packs. When using SWIF circuit pack slots, the associated DS1IF circuit pack
slots must contain either DS1iF or BXA circuit packs. Switching capacity is
decreased by 28 DS1 signals for each PMGR1 circuit pack used. In addition, the
same constraint of the number of PMGR1 circuit packs used for camp-on
monitoring apply as with bridged access full-time monitoring when mixing with the
scan monitoring mode. Refer to the previous section titled Full-Time Monitoring or
Table 3-20 for restrictions.

The procedure for changing UC1 circuit packs are in Chapter 14 of the

DACS IV-2000 Release 3.0 Operations and Maintenance manual (AT&T 365-340-
401) and provisioning PMGR circuit packs procedures are in the section titled
“Provisioning PMGR1 Circuit Packs” in Chapter 5 of the same manual.
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Scanned Monitoring

Scanned monitoring is provided for situations when the performance health of the
DS1 signal is desired but when full-time monitoring is not required. This mode is
the most cost-effective mode provided by the DACS 1V-2000 system, as one
PMGR circuit pack can monitor up to 420 DS1 signals (each of the 28 ports asso-
ciated with a PMGR circuit packs can scan up to 15 DS1 signals). Figure 3-50
shows this type of configuration.

Switeh
Module
1 B
: {SWIo : 1 (MEMtE@up
. ] : ]
DS1DS§$ng:' gosrg . 15 . to 420 DSTs
Interface Module . 5: 1. . 'tr?sé\.;\(/:llecl)ted I
o Jswio T\L . pain
" : . 28
420 ; 15 - SWIF (except
— . SWIF protection)

or MUX (except
MUXP) Slot

Figure 3-50. Scanned DS1 PM

To implement the scanned mode for DS1 tacilities or DS1 tributaries within DS3
facilities, PMGR1 circuit packs are required to be inserted into SWIF (except
protection SWIF) or MUX (except MUXP) circuit pack slots and UC2 circuit packs
are required for the DS1 or DS3 Interface Modules containing PMGR1 circuit
packs. When using SWIF circuit pack slots, the associated DS1IF circuit pack
slots must contain either DS1IF or BXA circuit packs. Switching capacity is
decreased by 28 DS1 signals for each PMGR1 circuit pack used. Only one
PMGR1 circuit pack can be used for scanned monitoring per SWIO circuit pack
pair. That is, one PMGR1 circuit pack can be used for each pair of DS1 Interface
Modules (upper pair or lower pair within an DS1 or STS1/DS3/DS1 Interface Bay)
one PMGR1 circuit pack per DS3 Interface-16 Modules, and up to two PMGR1
circuit packs per DS3 Interface-32 Modules (one for MUX-{1-15} and one for
MUX-{16-31}). In addition, the constraint on the number of PMGR1 circuit packs
used for scanned monitoring depends on the number of PMGR1 circuit packs
used for bridged access or camp-on monitoring. Refer to the previous section
titled “Full-Time Monitoring” or Table 3-20 for additional restrictions.

The procedure for changing UC1 circuit packs are in Chapter 14 of the

DACS IV-2000 Release 3.0 Operations and Maintenance manual

(AT&T 865-340-401) and provisioning PMGR circuit packs procedures are in the
section titled “Provisioning PMGR1 Circuit Packs” in Chapter 5 of the same
manual.
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User Interfaces

The DACS IV-2000 provides user interfaces that allow you to issue commands to
control system operations. This same user inteface provides a mechanism that
delivers messages regarding changes in system status.

Commands and Messages

The DACS 1V-2000 supports a message set (formally called Message

Set 2') that is compatible with Transaction Language (TL)1, Issue 4. This
message set provides alarm, provisioning, administration, and maintenance
(including test access and performance monitoring) commands and messages.
This message set also provides support for communication with Belicore's
Operations Systems/Intelligent Network Elements (OPS/INE) and Network
Monitoring and Analysis (NMA) OSs.

The format of the DACS 1V-2000 commands and messages follows the CCITT
MML Standards and Recommendations from Bellcore. The dialog procedure
used to enter commands follows the methodology given in Bellcore TA-TSY-
000204 (Craft Interface for Network Terminal Equipment, December 1984).

1. Message Set 1 is not supported for Release 3.0 and later.
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Messages can be issued either in response to a command (manual response) or
to report a change in the state of the system due to autonomous actions
(autonomous messages). Manual responses fall into two categories:

m Normal responses — indicating completion of a command, including data
associated with the completion of the command.

m Error responses — indicating that the command was not successfully com-
pleted, including the reason for denial.

Messages have two formats, as follows.

m  Human-machine — provides information over the administrative links that
craft personnel can interpret.

m  Machine-machine — provides additional parsable information that can be
used by operations systems to further clarify and supplement information
provided by the human-machine messages.

Dialog Mode

Associated with each user (User ID) in the DACS 1V-2000 is a parameter called
dialog mode. The vaiue of this parameter determines whether a particular session
with the system is handled as human-machine or machine-machine. The dialog
modes of operation are:

a  MENU/prompt mode — provides the human-machine operation. Users
enter this mode by typing a question mark at the command prompt (<). The
menu/prompt mode provides three menu levels (called Activity Menus) that
allow users to select an activity from the first (and possibly second) menu
level and a command (verb-modifier) from the second (or possibly third)
level. Figure 4-1 shows the basic menu/prompt mode structure. Details of
the human-machine interactions and Activity Menus are given in
Appendix B of the DACS IV-2000 Release 3.0 Commands and Messages
manual (AT&T 365-340-402).

s COMMAND-line mode - provides the machine-machine operation. This
mode can also be used by experienced users who have knowledge of the
command structure. When using this mode, commands are selected and
parameters entered within a single line (a backsiash () followed by a car-
riage-return (<cr>) is considered a single line of input).
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[ LOGIN \

co$mand prompt ‘<’

ty;e a '?’

AC%IVITY MENU

AC%IVITY = select activity
AC%ION MENU

AC%ION = select action

Prgmpts for command parameters
Su$mary display

;cknowledgment of output

k\» reéurn to command prompt

Figure 4-1. Menu/Prompt Mode Structure

Message Screening

There are two message screening parameters that users can set. One governs
the amount of information that is sent over a link when no one is logged into the
DACS [V-2000. The other governs the amount of information that is sent to a user
who is logged into the DACS 1V-2000. Each link and each user can be provisioned
for a message screening value. These values need not be the same.

Virtual circuits associated with a link all share the same message screening value.
The value of the message screening that is set for a user overrides the value set
for the link when a user logs into the DACS IV-2000 (the link takes on the value
set for the User ID). When a user logs into the DACS 1V-2000 over a virtual circuit
and the other virtual circuits of that link have no one logged in over them, the
value of message screening for the user who logged on to the virtual circuit is
used, and the other virtual circuits continue to use the value of message
screening defined for the link.

The ENT-SECU-USER or ED-SECU-USER commands are used to set the user
message screening values, and the ED-PRMTR-LINK command is used to set or
change the link message screening value.
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The message screening values and their definitions are as follows:

INPUT — specifies that the User ID (UID) or link receives responses to its
own input commands.

AUTO — specifies that the UID or link receives responses to its own input
commands and autonomous messages except REPT DBCHG messages
due to manual command input.

ALL — specifies that the UID or link receives responses to its own input
messages, autonomous messages except REPT DBCHG messages due to
manual command input, and responses to input commands from other
UIDs.

DBAUTO — specifies that the UID or link receives responses to its own
input messages and autonomous messages including REPT DBCHG mes-
sages due to manual command input.

DBALL — specifies that the UID or link receives responses to its own input
messages, autonomous messages including REPT DBCHG messages due
to manual command input, and responses to input commands from users
(UIDs) links.

Command Verification

Each UID is assigned a user type, either Human or Machine. This user type is
checked when a user enters a command. If the command is potentially service-
affecting or may prevent access to the DACS 1V-2000 for an extended period of
time and the user type is Human, the DACS 1V-2000 displays a warning message
and requests that the user verify the command. This warning message is
displayed in both the Menu and Command dialog modes. The warning message
is not displayed if the user type is Machine. The warning message is placed in the
Review of Parameter Responses menu after the parameter responses and before
the EXECUTE COMMAND? [YES/NO/MODIFY] prompt.

System Addressing

Within the input commands, there are two levels of addressing. The first level
consists of the target identifier (TID) parameter, and the second level is the entity
identifier (EID) parameter.
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TID Addressing

The TID uniguely identifies the target DACS [V-2000. This parameter is set by the
input command ED-NE. It can optionally be specified in any |nput command, and
is always printed on all output messages. The 11-character CLLI" code is the
recommended value for the TID. if the CLLI code for a DACS 1V-2000 is not
unique, the CLLI code can be augmented with additional characters for a total of
18 characters. If communications are point-to-point between the user and the
DACS IV-2000, the TID is not necessary.

EID Addressing

The EID identifies either equipment, facility, or link locations. For the most par,
the equipment domain is used with command names ending with the EQPT
modifier. The facility domain is used with command names ending with the T1, T3,
EC1, or vT1 modifier. The CILINK domain is used with command names ending
in the LINK modifier. However, some command entries allow mixing of these
domains.

An equipment domain address is a combination of a physical description and a
logical address. The first component of the address is the physical description
(SSC, SCI, etc.). If necessary, a hierarchic logical address is appended to the
physical description (for example, uc-16 identifies the unit controller in unit 16).
Addressing within the facility domain also follows a hierarchic scheme, which is
shown in Table 4-1.

The DS1 Ports are all DS1 signals that enter the system, either as a DS1, a DS1
within a DS3, or as a DS1 within a VT1.5. The DS1 Interface Ports are the subset
of DS1 Ports that enter the system as DS1 facilities. VT1.5 Ports are tributaries of
the STS1 Ports. The DS3 Interface Ports are DS3 facilities that enter the system.
The STS1 Interface Ports are EC1 facilities that enter the system. DS1, DS3,
VT1.5, and STS1 Ports can also be addressed by module name (for example,
DS1GRP, VT1GRP, of UNIT).

1. COMMON LANGUAGE is a registered trademark and CLEI, CLLI, CLCI, and CLFI are trademarks
of Bell Communications Research, Inc.
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Table 4-1. EID Facility Addressing

Facility Address
{unit numberi-{slog number}-{port number}
I
DS1 Port {1-32}-{1-31}-{1-28}
DS1 interface Module DS1 Port {1-32}-{1-8}-{1-28}
DS1 Interface-P Module DS1 Pori {1-32}-{1-7}-{1-28}

DS3 interface-32 Module DS1 Port {1-32}-{1-31}-{1-28}
DS3 Interface-16 Module DS1 Port {1-32}-{1-15}-{1-28)}
STS1 Interface-16 Module DS1 Port {1-32}-{1-15}-{1-28}

DS3 Interface-32 Module DS3 Port {1-32}-{1-31}
DS3 Interface-16 Module DS3 Port {1-32}-{1-15})

STS1 Interface-16 Module VT1.5 Port | {1-32}-{1-15)-{1-28}

STS1 Interface-16 Module EC-1 Port | {1-32}-{1-15}

DS1 Port addressing has the form:
{unit number}-{slot number}-{port number}

where:
m  Unit Number — is the number of the unit that supports the port.

m  Slot Number (physical slot location occupied by a MUX, SMUX, or SWIF
circuit pack) — is the DS3 or STS-1 equivalent within the interface module.
The DS3 equivalent corresponds to either a MUX circuit pack that supports
one DS3, or to a SWIF circuit pack that supports 28 DS1s. The STS-1
equivalent corresponds to the SMUX circuit pack that supports one STS-1
signal. The range of numbers associated with these elements is related to
the DACS 1V-2000 architecture.

a  Port Number (for DS1 Ports and VT1.5 Ports) — is the DS1 within the DS3
equivalent or the VT1.5 within the STS-1 equivalent.

DS8 Ports have the same form except the port number is omitted.

Addressing within the link domain consists of a single format:
CILINK-{1,2}-{1-6}, which indicates a physical link on the ECI circuit pack. A
CILINK-{1,2}-{1-6} is generically known as a CILINK (craft interface link).
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Security Interface

User ID Passwords

To allow access to the DACS I1V-2000, the system administrator creates valid
UIDs (logins) and their associated passwords. These UID/password pairs allow
users to access the DACS IV-2000 to perform administrative, operational,
provisioning, and maintenance functions.

Valid UIDs consist of one to ten characters. Allowable characters are letters (A-Z,
a-z), decimal digits (0-9), and special legal characters (- . # % +). Valid passwords
consist of six to eight characters. At least two of the characters must be non-
alphabetic characters with at least one character being a special legal character.
Password characters are letters (A-Z, a-z), decimal digits (0-9), and special legal
characters (# % +). The first character of the password must be a letter.

The DACS IV-2000 allows the current set of UIDs and their associated passwords
even if they do not adhere to the above rules. However, when creating new pass-
words, they must follow the above rules.

User Categories

Restricting access to information stored in a DACS IV-2000 database to those
who need access is an effective security strategy to preserve the integrity of the
database. This strategy grants the smallest set of privileges necessary to perform
tasks.

To assist in this restrictive access, UIDs are assigned User Privilege Codes. User
Privilege Codes are made up of User Community Functional Categories (UCFC)
and User Community Authorization Levels (UCAL) pairs. These components of
security management are described in Appendix E of the DACS IV-2000
Release 3.0 Commands and Messages manual (AT&T 365-340-402).
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User/Superuser Privileges

User Priority

The five levels of user login input commands priority (UCPL) are defined as:
5(highest), 4, 3, 2, and 1(lowest). There are no restrictions for assignment of
priority levels to user logins; however, it is suggested the operation system
support user logins that are provisioned for the highest priority level.

Only a superuser (UCFC/UCAL = S5) can change all parameters for all users. A
user with a UCFC/UCAL of S1 can change the following parameters only: his own
password, Message Screening, Dialogue Mode, and User Type. For a superuser,
the Old Password field is checked against the current password only if it is given.
If the superuser specifies the old password in the cHG-LGN command, that
password must be validated. The last superuser cannot reduce the UCFC/UCAL
below S5.

Characteristics of a superuser (UCFC/UCAL = S5) are as follows:
m  The only user that can edit a user's UCFC/UCAL pair

m  Must enter their password when changing their login; however, this is not
necessary when changing other users' logins

m Has permission to create and delete a user login

m  Canlog out other users from a working session

m s able to retrieve parameters associated with all user logins

m  Can execute RTRV-SECU-AUD and DLT-SECU-AUD commands

Passwords can be changed more than once in a login session. All changes to
passwords take effect immediately. To change passwords you must use the
password that you changed to, not the password that you logged in with. When
you alter your own login parameters, the old password must be supplied. If the old
password is used, even when optional, it is checked.

Non-superusers are able to retrieve privilege parameters associated with their
own login only.
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Administrative Links

The DACS IV-2000 provides twelve administrative links (CILINKSs) to interface
with Operations Systems (OSs) using a X.25 network (CILINK-{1,2}-{5,6}) and
craft interface terminals using Snider protocol (CILINK-{1,2}-{1-3}). The
administrative links are used to access all the features and functions of the
system, both locally and remotely. It also provides alarm closures and a remote
reset function to local and remote offices. in addition, a separate optional OS
interface can be used to provide path performance monitoring information for
DS3s that are provisioned with the C-bit parity format.

TABS links (CILINK-{1,2}-4) are provided for communications with a General
Telemetry Praocessor (GTP). The system designates one ECI circuit pack as the
master and the other ECI circuit pack as the slave (on a system reset ECI-1 is
designated the master). For example, when using a GTP on a TABS link, the GTP
must be connected to ECI-1 (CILINK-1-4) in the initial installation. ECI-1 becomes
the slave only when it fails and is restored (RST-EQPT command) without
resetting the frame. When ECI-1 fails, ECI-2 becomes the master and the GTP
connection must be moved to ECI-2 (CILINK-2-4) if your office procedures do not
require a system reset when ECI-1 fails; otherwise, the GTP connection remains
on CILINK-1-4 and a system reset is performed after replacing ECI-1.

Figure 4-2 and Table 4-2 summarize the interfaces provided by the
DACS 1V-2000.

X.25
Network

Craft Interface il
" X.25 Link(s,
SRR EHE 4 | BB

AS&C (TABS)
CILINK-{1,2}-4

1 Controlier
odule

= Remote Alarms
DsS3 Closures (R) I
DS1 Switch m&'ﬁgg
Interface witc
Modules Module g

DSaPM TABS
(P1 and P2,
sTS1 See Notes)
Intertace
Modules

Notes:

1. One or two P links.
2. Up to four DS3PMs per link.
3. Up to eight DS3PMs per DACS IV-2000 system.

Figure 4-2. System Interfaces
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Table 4-2. Interfaces

Interface Physical Baud Electrical Functional
*—*i
CILINK 1-1 and 2-1 ElA-232-D | 300, 1200, ElIA-232-D | Async. Snider
2400, 4800, and
9600
Default: 9600*
CILINK 1-2 and 2-2 ElA-449 300, 1200, ElA-423 Async. Snider
2400, 4800, and
9600
Default: 2400
CILINK 1-3 and 2-3 ElA-449 300, 1200, ElA-423 Async. Snider
2400, 4800, and
9600
Default: 9600*
CILINK 1-4T and 2-4T | EIA-449 | TABS/TBOS: | EIA-485 TABS/TBOS
2400 point-to-point
System value: AS&C or Async.
2400 Snider
Snider: 300,
1200, 2400,
4800, and
9600
Default; 9600*
CILINK 1-5, 1-6, 2-5, ElA-449 Based on exter- | EIA-423 Sync. X.25 or
and 2-6 nal timing. Async. Terminal
System value: Interface with
9600 external PAD
P1 and P2 Connector | 2400 RS-485 TABS Async.
(optional) multipoint
DS3PM
L Wirewrap | - Closures Local alarms
(Visual and
Audible)

See footnotes at end of table.

Table continued on next page.
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Table 4-2. Interfaces (Continued)

Interface Physical Baud Electrical | Functional

R Wirewrap | - Closures Remote alarms
(GTP)

A Wirewrap | - Closures Remote ACO

Notes:

*  For maintenance reasons, it is recommended that default values be used when provisioning CILINKs.
t CILINKs 1-4 and 2-4 have the same characteristics as CILINKs 1-2, 1-3, 2-2, and 2-3 when CILINK 1-4 or2-4
is provisioned as a Snider link.

1. All E)A-423 links are interoperable with EIA-232-D via the use of the suggested adaptors For Snider links
DACS IV-2000-to-terminal communication, it is suggested the ED-2C646,G1 adapter be used. For Snider
links DACS IV-2000-t0-0S via modem communication, it is suggested the ED-2C646,G2 adapter be used.

2. Links 1-2 and 2-2 are electrically compatible with the EIA-232-D (see note 1) standard up to 4800 baud. Links
1-8 and 2-3 are electrically compatible with the EIA-232-D standard up to 9600 baud. Although these links
may operate with the EIA-232-D above these data rates, the four percent rise time specification of EIA-232-D
is violated.

3. To supply intemal timing for the X.25 links, the ED-2C646,G7 adapter must be used and the baud rate is fixed
at 9600. All baud rates can be used with an extemal timing source.

Twelve administrative links on two ECI3 circuit packs support the operations,
administration, maintenance, and provisioning functions. They are:

m CILINKs 1-1 through 1-3 and 2-1 through 2-3 - are asynchronous links
(convertible to RS-232 with an optional passive adapter). CILINKs 1-1 and
2-1 supports the local craft intetface, and CILINKs 1-2, 1-3, 2-2, and 2-3
support remote terminals and OSs such as 2A Switching Control Center
System (2ASCCS) or 2BSCCS using the SCCS Al (asynchronous inter-
face, also called Snider) protocol. These Snider interfaces operate at 300,
1200, 2400, 4800, or 9600 baud.

m CILINKs 1-4 and 2-4 - can be provisioned as asynchronous TABS/TBOS
links operating at 2400 baud or Snider links.

m CILINKs 1-5, 1-6, 2-5, and 2-6 - can be provisioned to use either the syn-
chronous X.25 protocol or asynchronous Snider protocol with the addition
of an external Packet Assembler and Disassembler (PAD) device. Each
X.25 link supports CCITT MML on as many as four virtual circuits. The syn-
chronous interfaces operate at up to 9600 baud as determined by the
external devices.

All CILINKs support the message set (TL1, Issue 4) for communication with Bell
Communications Research’s, Operations Systems/Intelligent Network Elements
(OPS/INE) and Network Monitoring and Analysis (NMA) OSs.

The optional DS3PM muitipoint asynchronous interface (P1 and P2) operates at
2400 baud. A general telemetry processor (GTP) remote processor can be
connected to these links and interfaced to a modem over an E2A or compatible
data link to the telemetry OS. These links provide DS3 path performance data to
telemetry-based OSs.

Figure 4-3 shows the location of the CILINK TTY connectors that are located
behind the status panel at the back of the Redundant Controller Module.
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Note: TTY connectors Q2 1-1 and Q2 2-1 are reserved for future use.

Figure 4-3. CILINK TTY Connectors (at back of SW Bay)
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Indicators and Switches

Indicators

Al circuit packs except the circuit packs in the Synchronizer Module have a red
LED indicator for trouble isolation. The LEDs flash on and off at one-second
intervals on circuit packs that have input DS1, DS3, or STS-1 signal failures. The
LEDs stay on for internai circuit pack failures. The normal LED condition is off.

Power circuit packs have green LEDs that indicate normal operation. They also
have a red LED for trouble isolation as described above.

The CPU circuit packs have green LEDs to indicate the on-line CPU. The disks
have both green and red LEDs. The green LED indicates that the disk is operating
and the red LED indicates that the disk has been manually removed from service
or has failed.

The status panel (Figure 4-4) has eight equipment indicators. They are:

CRITICAL — red LED that signals a critical alarm condition
MAJOR — red LED that signals a major alarm condition
MINOR — yellow LED that signals a minor alarm condition
ABNORMAL — reserved for future use

ACO — green LED that indicates audible alarms have been silenced (ACO
switch activated)

POWER ON — green LED that signals that power is present at the status
panel

FAILURE — red LED (processor major alarm) that signals a failure in the
RC module

FAR END — reserved for future use

When the main controller (MC) is in the OOS-MCOND state, and if the MTC circuit
pack of the active control complex (CC) is extracted, the alarm LEDs on the status
panel turn off, and remain off until a system reset is performed.
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Figure 4-4. Status Panel
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Equipment Control Switches

The status panel (Figure 4-4) in the Redundant Controller Module has four
momentary contact switches used for equipment control. They are:

Alarm Cutoff Switch (ACO) — silences the audible alarms when pressed.

LED/Lamp TEST switch — tests the operation of the LEDs/lamps within
the DACS 1V-2000 frame. This function is done on a per-shelf basis in
sequential order. Pressing this switch is equivalent to entering the
EX-EQPT command. If the system is busy executing another command,
there is a delay before the LEDs light. While this switch is pressed, all
LEDs come on simultaneously. When the switch is released, all LEDs are
turned off for 1 or 2 seconds before reverting to normal operation.

RESET ENABLE and RESET switches — resets the DACS 1V-2000 sys-
tem. The RESET switch starts the reset function when operated simulta-
neously with the RESET ENABLE switch. This combination allows the
redundant controller to be booted manually. Requiring simultaneous opera-
tion of the RESET and RESET ENABLE switches helps prevent the reset
function from being initiated accidentally. The status panel also has two
TTY connectors (TTY1-1 and TTY2-1) that allows the craft interface termi-
nal (CIT) to be used from the front of the frame. Twelve administrative link
connectors are located on the back of the redundant controller module.

A CAUTION:

Never connect terminals to the matching TTY jack on the Status Panel and
the same TTY jack on the back of the Redundant Controller Module (for
example, never connect terminals to both TTY1-1 jacks at the same time).
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Alarm and Timing Terminal Strips

The DACS 1V-2000 provides terminal strips that allow access to the central office
alarm system and BITS timing references. Figure 4-5 shows the BITS reference
terminal strips (TS0 and TS1 located on the left side of the Terminal Strip Panel
above the Fuse Panel) and Figure 4-6 shows the office and telemetry alarm
terminal strip (TS2 located on the right side of the Terminal Strip Panel). Table 4-3
identifies the connections available through the terminal strips, and is provided as
reference information. The connections from this terminal strip to the central office
alarm system are made at installation or when the DACS |V-2000 frame is
relocated. This access provides for:

m  Central office audible and visual alarms for the DACS 1V-2000
m  Remote monitoring and resetting of the DACS IV-2000
m  Central office BITS timing references

The terminal strip is located at the top of the switch bay above the fuse and alarm
panel. In order to access the terminal strip the cover plate must be removed.
Under normal operations and in procedures contained in this manual, the terminal
strip does not need to be accessed.

Synchronizer Side 0 Synchronizer Side 1

\ / \

NN

@ @15 15(@) @16 A
9889 13@ @14 13@) @14
0o 1@ @12 1@ @1
§88 9@ @10 g '@ @10
C®® 7@ @8 & 7@ @8
88 5@ @6 5@ @6
n@®@< 3@ @4 3@ @+
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Figure 4-5. BITS Timing Terminal Strips
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Figure 4-6. Office and Telemetry Alarm Terminal Strip

Table 4-3. Terminal Strip Point Connections

Terminal System Signal

Central Office
Connection

Terminal Strip TS0 (BITS Timing Reference to Synchronizer Side 0)

BITS Reference
BITS Reference
BITS Reference
BITS Reference

BITS Reference
BITS Reference
BITS Reference

13 SYNCPRI (Tip)

14 SYNCPRI (Ring)

15 SYNCSEC (Tip)

16 SYNCSEC (Ring)

Terminal Strip TS1 (BITS Timing Reference to Synchronizer Side 1)

13 SYNCPRI (Tip)

14 SYNCPRI (Ring)

15 SYNCSEC (Tip)

16 SYNCSEC (Ring)

BITS Reference

Terminal Strip TS2 (Office and Telemetry Alarms)

Minor Audible Alarm Return
Minor Audible Alarm
Major Audible Alarm Return
Major Audible Alarm

Local Office Alarm
Local Office Alarm
Local Office Alarm
Local Office Alarm

Major Visual Alarm Return
Major Visual Alarm
Minor Visual Alarm Return
Minor Visual alarm

ONO O~ WN =

Local Office Alarm
Local Office Alarm
Local Office Alarm
Local Office Alarm

Table continued on next page.
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Table 4-3. Terminal Strip Point Connections (Continued)

. R Central Office
Terminal System Signal Connection
-
9 Remote ID Return Remote Alarm
10 Remote ID Remote Alarm
11 Remote Minor Alarm Return Remote Alarm
12 Remote Minor Alarm Remote Alarm
13 Remote Major Alarm Return Remote Alarm
14 Remote Major Alarm Remote Alarm
15 Remote Reset B Remote Alarm
16 Remote Reset A Remote Alarm
17 Critical Audible Alarm Return Local Office Alarm
18 Critical Audible Alarm Local Office Alarm
19 Critical Visual Alarm Return Local Office Alarm
20 Critical Visual Alarm Local Office Alarm
22 Remote Critical Alarm Return Remote Alarm
23 Remote Critical Alarm Remote Alarm
24 Processor Major Visual Alarm Return Local Office Alarm
25 Processor Major Visual Alarm Local Office Alarm
26 Remote Processor Major Alarm Return Remote Alarm
27 Remote Processor Major Alarm Remote Alarm
28 Remote LED Test Switch Return Not Connected
29 Remote LED Test Switch Not Connected
30 Remote ACO Switch Return Not Connected
31 Remote ACO Switch Not Connected
Notes:

1. All terminal locations not listed are not used.

2. Cables for connections to remote reset, remote alarm, locai office alarm, and the BITS timing
references in the central office are not supplied with the DACS [V-2000 frame.
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Technical Specifications

This appendix describes the technical specifications that must be considered
when engineering the DACS V-2000 Release 3.0 into a network. This appendix
also provides information about the physical, electrical, and environmental
characteristics of the DACS 1V-2000. In general, the Bell Communications
Research and AT&T specifications listed conform to a specific issue and date of
the referenced publication.

Interface Characteristics

Transmission Characteristics

The transmission interface characteristics of the DACS IV-2000 system include
the port capacity, signal characteristics, signal impairments, and cable
characteristics. Each of these areas is discussed, and the particular
specifications and requirements associated with each area are listed.

Port Capacity

Port capacity defines the number of DS1, DS3, and/or STS-1 ports that can be
terminated on the DACS [V-2000 system and is a function of the number and
types of interface bays. The maximum configurations include 6944 DS1 ports for
a 9-bay arrangement consisting of all DS1 ports (248 equivalent DS3s), 248 DS3
ports for a 5-bay arrangement consisting of all DS3 ports, or 240 STS-1 ports for
a 5-bay arrangement consisting of all STS-1 ports.
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The port capacities of the DACS 1V-2000 system are summarized in Table A-1.

Table A-1. Port Capacity

Item Value

Maximum System Capacity Up to 248 equivalent DS3 or 240 STS-1
input and output interface ports

Maximum DS1 Port Capacity Up to 6944 input and output DS1 inter-
face ports

Maximum DS3 Port Capacity Up to 248 input and output DS3 interface
ports

Maximum STS-1 Port Capacity Up to 240 input and output STS-1 inter-
face ports

Signal Characteristics

The transmission interfaces to the DACS 1V-2000 system are DSX-3, DSX-1, and
STSX-1 compatible facilities or network elements.

DS3 Signal

The DACS IV-2000 accepts incoming DS3 signals at the specified line rate of
44.736 Mbits/s with the specified B3ZS line code. Acceptable signal formats are
asynchronous M13 or C-bit parity.

Table A-2. DS3 Signal Characteristics

[tem Value
N _ L
Frame Format asynchronous M13/C-bit parity
DS3 Line Rate 44.736 Mbits/s £20 ppm
Line Code B3ZS
Test Load Impedance 750 £5% resistive, unbalanced
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DS1 Signal

The DACS 1V-2000 accepts incoming DS1 signals at the specified line rate of
1.544 Mbits/s with the specified AMI or B8ZS line code.

Table A-3. DS1 Signal Characteristics

Item Value

DS1 Line Rate 1.544 Mbits/s +130 ppm

Line Code AMI or B8ZS

Test Load Impedance 1002 +5% resistive, balanced

STS-1 Signal

The DACS [V-2000 accepts incoming STS-1 signals at the specified line rate of
51.94 Mbits/s with the specified B3ZS line code.

Table A-4. DS1 Signal Characteristics

Item Value
STS-1 Signal Format Conforms to TR-NWT-000253, Issue 2
8TS-1 Line Rate 51.84 Mbits/s + 4.6 ppm
Line Code B3ZS
Duty Cycle (measured at output Nominal 50%, RZ pulse with 1.03 V
cable terminals) (+10% peak output amplitude
Frame Synchronous Scrambling Conforms to TR-NWT-000253, issue 2
Wide-band Power Level -2.7 dBmto 4.7 dBm

{measured at 450 ft)
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Signal Impairments

The requirements related to signal impairments in eiectronic digital signai
cross-connect equipment are specified in EDSX (Electronic Digital Signal
Cross-Connect) Frame Requirements and Objectives, TA-TSY-000241, Issue 4.
The requirements applicable to the DACS 1V-2000 system are summarized in the
following paragraphs.

DS3 Signal

The jitter accommodation (tolerance) requirement for a DS3 signal input is speci-
fied in terms of the amount of sinusoidall jitter (peak-to-peak) that must be accom-
modated versus the frequency of that jitter. The DACS IV-2000 system meets the
jitter accommodation requirements given in Bell Communications Research'’s,
Transport Systems Generic Requirements, TR-TSY-000499, Issue 3, for a DS3
signal. The DACS IV-2000 does not generate more than 0.01 unit intervais
{timeslots) of rms jitter with a high-pass measurement filter with 12 kHz cutoff fre-
quency. Jitter generation at the DS3 outputs of the DACS 1V-2000 system is negli-
gible.

The peak signal to rms noise (S/N) power ratio for an all ones pattern measured
over the bandwidth of the digital signal in the DACS IV-2000 system is greater
than 46 dB on any digital output line signal.

The return loss at a half bit rate (normal cross-connection) measured at the input
of a cross-connection in the DACS IV-2000 system is greater than 18 dB. The
cross-connection must be properly terminated when making this measurement.

The DACS |V-2000 system provides better than 46 dB (measured at 22.368 MHz)
isolation between any two DS3 output ports.

The DS1 to DS3 nominal transmission delay (normal cross-connection) through
the DACS 1V-2000 system is 21 us for AMI-coded DS1 inputs and 25.5 ps for
B8ZS-coded DS1 inputs. The DS3 te DS3 nominal transmission delay (normal
cross-connection) through the DACS IV-2000 system is 19 ps.

The DACS [V-2000 system provides an operational bit error rate (BER) of less
than 107'° per cross-connect path across the system regardless of the number of
other cross-connections established. The DS3 signal impairment specifications
are listed in Table A-5.
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Table A-5. DS3 Signal Impairment Specifications

Item Value or Specification

Jitter Generation (rms) < 0.01 unit intervals

S/N Power Ratio > 46 dB for all ones signal pattern
Return Loss at 22.368 MHz >18 dB

(normal cross-connection)

Crosstalk > 46 dB isolation between any two DS3
output ports

Transmission Signal Delay DS1 to 21.0 us (AMI), 25.5 us (B8ZS)
DS3 (normal cross-connection)

Transmission Signal Delay 19 us

DS1to DS3

Bit Error Rate < 1x 10" BER (per cross-connect path)
DS1 Signal

The jitter accommodation (tolerance) requirement for a DS1 signal input is speci-
fied in terms of the amount of sinusoidal jitter (peak-to-peak) that must be accom-
modated versus the frequency of that jitter. The DACS IV-2000 meets the jitter
accommodation requirements given in Bell Communication Research’s, Transport
System Generic Requirements, TR-TSY-000499, Issue 3, for a DS1 signal. The
DACS IV-2000 does not generate more than 0.3 unit intervals (timeslots) of rms
jitter or more than 1 unit interval of peak-to-peak jitter over a

10 Hz to 40 kHz jitter spectrum in the absence of input jitter.

The peak signal to rms noise (S/N) power ratio for an all ones pattern measured
over the bandwidth of the digitai signal in the DACS IV-2000 is greater than 46 dB
on any digital output line signai.

The return loss at a half bit rate (normal cross-connection) measured at the input
of a cross-connection in the DACS iV-2000 is greater than18 dB. The
cross-connection must be properly terminated when making this measurement.
The DACS IV-2000 provides better than 46 dB (measured at 772 kHz) isolation
between any two DS1 output ports.
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The DS1 to DS1 nominal transmission delay (normal cross-connection) through
the DACS IV-2000 system is 23.5 us for AMI-coded DS1 inputs/outputs and 33 us
for B8ZS-coded DS1 inputs/outputs. The nominal DS1 line loopback transmission
delay is 3 us.

The DS1 signal impairment specifications are summarized in Table A-6.

Table A-6. DS1 Signal Impairment Specifications

Item Value or Specification

Jitter Accommodation Conform to TR-TSY-000499, Issue 3 and
TR-TSY-000009, Issue 1

Jitter Generation (rms) < 0.3 unit intervals

Jitter Generation (peak-to-peak} < 1.0 unit interval

S/N Power Ratio > 46 dB for all ones signal pattern

Return Loss at 772 kHz >18 dB

(normal cross-connection)

Crosstalk > 46 dB isolation between any two DS1
output ports

Transmission Signal Delay DS1 to 23.5 us (AMI), 33 us (BBZS)
DS1 (normal cross-connection)

Transmission Signal Delay 3.0us
DS1 Line Loopback

STS-1 Signal

The jitter accommodation (tolerance) requirement for an STS-1 signal input is
specified in terms of the amount of sinusoidal jitter (peak-to-peak) that must be
accommodated versus the frequency of that jitter. The DACS IV-2000 system
meets the jitter accommodation requirements given in Bell Communications
Research’s TR-TSY-000253, Issue 2, for an STS-1 signal. The DACS 1V-2000
does not generate more than 0.01 unit intervals (timeslots) of rms jitter with a
high-pass measurement filter with 12 kHz cutoff frequency.

The STS-1 signal impairment specifications are summarized in Table A-7.
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Table A-7. STS-1 Signal Impairment Specifications

Item Value or Specification

Jitter Accommodation Conform to TR-TSY-000253 Issue 2

Jitter Transfer (terminating DS1 sig- | Conform to TR-NWT-000253, Issue 2
nals on STS1 interfaces)

Jitter Amplitude (terminating DS1 < 5 unit intervals peak-to-peak
signals on STS1 interfaces)

Jitter Generation (rms) < 0.01 unit intervals

Cable Characteristics

There are various options available in the types and length of cables and the
types of connectors used for interconnection of the DACS 1V-2000 either to a
DSX-1, DSX-3, STSX-1, or directly to other network elements (NE).
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DS3 Interface Cable

The DACS 1V-2000 supports both overhead and underfloor type cable distribution.
The D83 interface cable characteristics are summarized in Table A-8.

Table A-8. DS3 Cable Characteristics

Item Value
N ]

Maximum Distance to DSX-3 150 ft

(KS-19224 type cable)

Maximum Distance to DSX-3 450 ft

(734A* type cable)

Maximum Distance to DSX-3 735A | 250 ft

type cable)

Maximum Distance to DS3 NE 300 ft

(KS-19224 type cable)

Maximum Distance to DS3 NE 900 ft

(734A* type cable)

Maximum Distance to DS3 NE 500 ft

(735A type cable)

DS3 Connector Type (at the 2x4 982-type

DACS [V-2000 system)

DS3 Connector Type (at DS3 NE) connectorized

* Identical charactenstics to previous 728B type cable.
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DS1 Interface Cable

The DACS 1V-2000 supports both overhead and underfloor type cable distribution.
The DS1 interface cable characteristics are summarized in Table A-9.

Table A-8. DS1 Cable Characteristics

Item Value
L R
Maximum Distance to DSX-1 655 ft
(600-type cable)
Maximum Distance to DSX-1 450 ft
(1249-type cable™)
Maximum Distance to DS1 NE 1310 ft
(600-type cable)
Maximum Distance to DS1 NE 900 ft
(1249-type cable*)
DS1 Connector Type (at the 2x14 963P (in) or wirewrap
DACS IV-2000 system) 1x28 963P (out) or wirewrap

DS1 Connector Type (at DSX-1) wirewrap

* Preferred for overnead installation; required for underfloor installation.
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STS-1 Interface Cable

The DACS 1V-2000 supports both overhead and underfloor type cable distribution.
The STS-1 interface cable characteristics are summarized in Table A-10.

Table A-10. STS-1 Cable Characteristics

Ttem Value
L. - |
Maximum Distance to STSX-1 450 ft

(728A-type cable or equivalent)

Maximum Distance to STS-1 NE 900 ft
(728A-type cable or equivalent)

STS-1 Connector Type (at the 2x4 982-type
DACS 1V-2000 system)

STS-1 Connector Type (at STSX-1) | connectorized

Alarm and Control Characteristics

The alarm and control interfaces for the DACS 1V-2000 system consist of office
and telemetry alarms, craft, telemetry, and Operations Systems (OS). Each of
these interfaces is discussed, and the particular specifications and characteristics
associated with each interface are given.

Office and Remote Alarms

The DACS 1V-2000 has six office alarm outputs: Critical Audible; Critical Visual;
Major Audible; Major Visual; Minor Audible; and Minor Visual. The major audible
and major visual alarms are fail-safe. All failure conditions associated with the
alarm circuitry including power failures result in an alarm state. Contact closures
for visual alarms remain latched until the failure is cleared.

The DACS 1V-2000 provides a set of relay closures for critical, major, and minor
alarms which can be picked up by a remote telemetry system in the local office
and sent to the appropriate OS central.

All alarm contacts are rated as follows: maximum current (1.0 amp), maximum
voltage (48 volts), and maximum volt-ampere (25 voltamps).
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The activation of the alarms is delayed to avoid calling craft personnel to respond
to transient errors of short duration. The alarm delay is programmable over a
range of 1 to 30 seconds. The alarm delay operates on all audible and visual
office alarm outputs, including major and minor visual indicators, autonomous
messages, and OS (telemetry) alarm points. The OS status points associated with
the delayed alarm points is similarly delayed.

The minimum alarm duration is 20 seconds for all office audible and visual alarm
outputs, major and minor visual indicators, and OS (telemetry) alarm points. The

minimum duration is not programmable. All alarm points are stretched to a total of
at least 20 seconds beyond the programmed delay interval, even if the condition

causing the alarm does not persist for the 20-second interval.

The office and telemetry alarm types and requirements for the DACS [V-2000
system are summarized in Table A-11.

Table A-11. Office and Telemetry Alarms and Requirements

Item Value

Office Audible Alarms Critical, Major, Minor

Office Visual Alarms Critical, Major, Minor

Parallel Telemetry Alarms Critical, Major, Minor

Alarm Contact Closure Rating 1.0 Amp, 48 Volts, 25 VA (maXx)

Alarm Holdoff Delay (non-SONET 1 to 30 sec (programmable)
facilities and equipment)

Alarm Clear Delay (non-SONET 1 to 20 sec (Minimum duration))
facilities and equipment

Soak Time — Alarm Onsets 1 to 30 sec (default 2 sec)
(SONET facilities)

Soak Time — Alarm Clears 1 to 20 sec (default 10 sec)
(SONET facilities)

GTP Poll Time 10-60 sec (default 20 sec)
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Craft and OS Interfaces

Table A-12 summarizes the craft and OS interfaces for the DACS IV-2000 system.

Table A-12. Interfaces

Interface Physical Baud Electrical Functional
N P
CILINK 1-1 and 2-1 ElA-232-D | 300, 1200, EIA-232-D | Async. Snider
2400, 4800, and
9600
Default: 9600"
CILINK 1-2 and 2-2 ElA-449 300, 1200, ElA-423 Async. Snider
2400, 4800, and
9600
Default: 2400*
CILINK 1-3 and 2-3 ElA-449 300, 1200, ElA-423 Async. Snider
2400, 4800, and
9600
Default: 9600*
CILINK 1-4% and 2-41 ElA-449 TABS/TBOS: EiA-485 TABS/TBOS
2400 point-to-point
System value: AS&C or Async.
2400 Snider
Snider: 300,
1200, 2400,
4800, and
9600
Default: 9600*
CILINK 1-5, 1-6, 2-5, ElA-449 Based on exter- | EIA-423 Sync. X.25 or
and 2-6 nal timing. Async. Terminal
System value: Interface with
9600 external PAD
P1 and P2 Connector | 2400 RS-485 TABS Async.
(optional) multipoint
DS3PM
L Wirewrap | - Closures Local alarms
(Visual and
Audible)

See footnotes at end of table.

Table continued on next page.
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Table A-12. Intexrfaces (Continued)

Interface Physical Baud Electrical Functional

R Wirewrap | - Closures Remote alarms
(GTP)

A Wirewrap | - Closures Remote ACO

Notes:

*

For maintenance reasons, it is recommended that default values be used when provisioning CILINKs.

1 CILINKs 1-4 and 2-4 have the same characteristics as CILINKs 1-2, 1-3, 2-2, and 2-3 when CILINK 1-4 or2-4
is provisioned as a Snider link.

1. All EIA-423 links are interoperable with EIA-232-D via the use of the suggested adaptors. For Snider links
DACS 1V-2000-to-terminal communication, it is suggested the ED-2C646,G1 adapter be used. For Snider
links DACS {V-2000-t0-OS via modem communication, it is suggested the ED-2C646,G2 adapter be used.

2. Links 1-2 and 2-2 are electrically compatible with the EIA-232-D (see note 1) standard up to 4800 baud. Links
1-3 and 2-3 are electrically compatible with the EIA-232-D standard up to 9600 baud. Although these links
may operate with the E|A-232-D above these data rates, the four percent rise time specification of EIA-232-D
is violated.

3. To supply intemal timing for the X.25 links, the ED-2C646,G7 adapter must be used and the baud rate is fixed
at 9600. All baud rates can be used with an extemnal timing source.

Protocols

The message interface protocol for Links 1-1, 1-2, 1-3, 2-1, 2-2, and 2-3 is Snider
which is defined in Bell Communications Research’s, FSD 35-08-0100, SPCS
(Stored Program Control Systems) OS Interface, SCCS (Switching Control Center
System), Asynchronous Interface; Technical Reference, TR-TSY-000064,
LSSGR.

The message interface protocol for Links 1-4 and 2-4 (TABS/TBOS) is specified in
Compatibility Bulletin #149, Maintenance Standards for Digital Transmission
Systems, Issue 3.

The TABS protocol includes network layer (level 3 messages) for alarm, status,
and control (AS&C) information. The TBOS protocol includes network layer (level
3 messages) for AS&C information. Only the summary set of AS&C information is
supported on TBOS links in the DACS 1V-2000 system.

The message interface protocol for Links 1-4 and 2-4 (when provisioned for
Snider) is Snider which is defined in Bell Communications Research’s, FSD
35-08-0100, SPCS (Stored Program Control Systems) OS Interface, SCCS
(Switching Control Center System), Asynchronous Interface; Technical
Reference, TR-TSY-000064, LSSGR.

The synchronous Links 1-5, 1-6, 2-5 and 2-6 operate up to 9600 baud. The
message interface protocol for the four links is X.25 as verified with the Bell
Communications Research document, AR-TSY-001213, Issue 9, or Snider with
the use of an external PAD.
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The network layer for the synchronous links is X.25. The DACS IV-2000 system
meets the CCITT X.25 1984 specification and has been verified with the Bell
Communications Research document, AR-TSY-001213, Issue 9.

Command and Message Specifications

The DACS IV-2000 system supports a message set (formally called Message
Set 2') for communication with two operations systems from Bell Communications
Research: the Operations Systems/Intelligent Network Elements (OPS/INE) and
Network Monitoring and Analysis (NMA). This message set includes alarm,
provisioning, administration, and maintenance (including test access and
performance monitoring) commands and messages. This message set commonly
known as Transaction Language (TL)1, Issue 4 is based on the Bell
Communication Research Special Repotts, Technical Advisories and Technical
References listed in Table A-13.

Table A-13. Command and Message Specifications

Document Number

Specification

SR-STS-001665

Network Monitoring and Analysis Generic Network Ele-
ment Interface Support, Issue 1.

SR-S8TS-001578

OPS/INE Genetric Interface Support, Issue 1.

TA-NWT-000199

Specification of Memory Administration Messages at
the Operations System/Network Element Interface,
Issue 2.

TA-NWT-000200

Specification of System Maintenance Messages at the
Operations System/Network Element Interface, Issue 5.

TA-TSY-000203

Specification of the Test Access Messages at the Test
System Controller/Remote Test Unit to the Network Ele-
ment Interface, Issue 2.

TA-TSY-000396

Transaction Language 1, Issue 1.

TA-TSY-000835

Network Element Security Parameter Administration
Messages, lssue 2.

TR-TSY-000833

Performance Monitoring Messages

1. Message Set 1 is not supported for Release 3.0 and later.
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Snider Link Specifications

The Links 1-1. 1-2, 1-3, 2-1. 2-2. and 2-3 specifications are summatrized in Table
A-14.

Table A-14. Links 1-1, 1-2, 1-3, 2-1, 2-2, and 2-3 Specifications

Item Value
L |}
Craft Interface Terminal Ports Four RS-449/RS-423 asynchronous

(1-2, 1-8, 2-2, and 2-3) Two RS-232C per
EIA IEB No.12 (1-1 and 2-1)

Baud 300, 1200, 2400, 4800, or 9600

Craft Interface Terminal Type AT&T 4425 or compatible terminal

Craft Interface Terminal Interaction Command and Menu modes

Craft Interface Interconnections Connectorized

TABS/TBOS Link Specifications

The DACS 1V-2000 system has a TABS/TBOS port as an electrical interface to a
telemetry based operations system. The electrical interface specifications are
given in Compatibility Bulletin #149, Maintenance Standards for Digital
Transmission Systems, Issue 4. The interface can be connected to the monitoring
equipment on a point-to-point basis. The interface operates at 2400 baud.

All alarm and status indications available over the craft interface link are also
available over the TABS/TBOS telemetry link (note that it is not a one-to-one map-
ping between craft and telemetry interfaces). The only control functions available
over the telemetry links are protection switches and locks, and active CLKGN cir-
cuit pack.
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The Links 1-4 and 2-4 specifications are summarized in Table A-15.

Table A-15. Links 1-4 and 2-4 Specifications

Item Value
L. R
Telemetry Interface Port TABS/TBOS or Snider Async.
point-to-point
Baud 2400
Telemetry Interface Protocol TABS/TBOS or Snider
X.25 Link Specifications

The DACS 1V-2000 system has two synchronous RS-449/RS-422 ports for
electrical interfaces to message based OSs (operations systems). The electrical
interface specifications are given in EIA STANDARD RS-449, November, 1977.
The synchronous links have the balanced voitage signals of RS-422. The
functions that can be performed over the synchronous links depend on the OS.
The links can be converted to a Snider-like interface with the use of an external
PAD.

The Links 1-5. 1-6, 2-5, and 2-6 specifications are summarized in Table A-16.

Table A-16. Links 1-5, 1-6, 2-5, and 2-6 Specifications

Item Value

Physical/Electrical Interface Ports RS-449/RS-422 synchronous or asyn-
chronous

Baud 9600

Message Protocol X.25 level 2 and 3

Switched Virtual Circuits 4 per link

Cable Length Up to 50 ft.
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System Performance Specifications

The system capabilities and performance specifications for the DACS [V-2000
system include switch types and capacity, cross-connection capabilities, boot
time, fault tolerance and protection, and maintenance. Each of these areas is dis-
cussed, and the particular specifications and requirements associated with each
area are given.

Switch Type and Capacity

All cross-connect related functions in the DACS 1V-2000 system are accom-
plished via a nonblocking, 3-stage space division switch. Blocking here implies
the inability to access any/all of the free paths through the switch so that a con-
nection from an input port to an output port cannot be completed.

The switch type and capacity for the DACS 1V-2000 system are summarized in
the Table A-17

Table A-17. Switch Capacity

Item Value
L ]
Switch Type Nonblocking, 3-stage space division
switch
Switch Capacity 7168 input and output switch ports (256
equivalent DS3)

Cross-Connect Capability

The execution time for a command depends on the following: type of command,
speed and status of the administrative links, activities in the DACS 1V-2000 sys-
tem, and the status of the equipment in the system needed to make the connec-
tion.

The cross-connect command to the DACS 1V-2000 system can be one-way or
two-way. The cross-connect setup time specification includes the time at which
the system receives the command to the time the connection is made (not
including the output message). The time to set up a one-way or two-way
cross-connection is less than 1 second. The DACS IV-2000 system can bridge
any existing connection by cross-connecting the input port to a second output port
without affecting service (that is, the existing cross-connect path is not affected).
The time to set up a bridge is less than 1 second. The in-service rolling operation
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requires that a fail-end switch (an existing cross-connect path is disconnected and
a new cross-connection made at the tail-end the DACS IV-2000 system of a
facility) be made in less than 2 ms. In executing the tail-end switch (command),
the DACS 1V-2000 system does not cause more than a 2 ms interruption in the
transmission signal (error-free transmission is established within 2 ms).

A one-way signal split of an existing cross-connect path between an input and an
output port is realized by rerouting the input port signal to a test output port and
cross-connecting the signal from the test input port to the output port. The

DACS IV-2000 system does not cause more than a 2 ms interruption in the signal
appearing at the output port (error-free transmission is established within 2 ms).
The original cross-connect path is established automatically when the split
function is disabled. In establishing the original cross-connection, the system does
not cause more than a 2 ms interruption in the signal appearing at the output port
(error-free transmission is established within 2 ms).

The cross-connect capabilities of the DACS 1V-2000 system are summarized in
Table A-18.

Table A-18. Cross-Connect Capabilities

Item Value
One-way Cross-Connect Setup <1 sec
Time

Two-way Cross-Connect Setup < 1 sec
Time

Bridge Setup Time <1 sec
Rolling (Signal Interruption Time) <2ms
One-way Signal Split (Signal Inter- | <2 ms
ruption Time)

Boot Time

The system boot time is the elapsed time from the moment a system reset request
Is made to the moment the system is ready for an input command. The boot time
encompasses the downloading of all the system programs and the latest
cross-connect maps from the hard disk to the appropriate controllers. If the infor-
mation on the hard disk has been corrupted, additional time is required to restore
the information to the hard disk from a backup tape or remote OS before the
DACS IV-2000 system can be booted. The memory update procedures conform
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to Bell Communications Research’s Memory Backup and Restoration Features
for NTE (Network Terminal Equipment), Technical Advisory, TA-TSY-000311,
Issue 1.

The boot time specifications for the DACS IV-2000 system are summarized in
Table A-19.

Table A-19. Boot Time Specifications

Item Value or Specification
A
Cold Boot Time (from hard disk) <10 min

Cold Boot Time (from backup tape) | < 30 min

Restart Time (MC, ECI) <5 min

Memory Administration Procedures | Conform to TA-TSY-000311, Issue 1.

Fault Tolerance and Protection

The DACS 1V-2000 system can isolate a fault to the facility or equipment, and can
isolate the fault to the equipment circuit pack level.

The DACS 1V-2000 system provides two provisionable input facility signal monitor
alarm threshold BERs (bit error rates). The high category shows failures at 103,
and the low category shows failures at 10, If the facility connects to MUX2 circuit
pack (DS3) or a SWIF2 circuit pack (DS1), you can choose from the following bit
error rate thresholds: 1073 through 10°°. If the facility connects to SMUX circuit
pack (STS-1), )éou can choose from the following section and line bit error rate
thresholds: 10™ through 10°°. At the local office, the incoming signal failures are
indicated at the threshold you've specified (major, minor, or no alarm).

Any single hard equipment failure (a nontransient failure that can cause
interruption in the transmission path) in the DACS [V-2000 system is protected,
and the protection switching capability restores error-free transmission within

60 ms from the moment such a failure occurs. Following a correct protection
switch around a failed circuit pack and after the failed circuit pack is replaced by a
new circuit pack, the health of this new circuit pack is checked and service is
restored to this new circuit pack from the protection circuit pack automatically. The
automatic restoration time is the elapsed time between the replacement of a
circuit pack and the restoration of service to this new circuit pack. The automatic
restoration time is less than 10 seconds. The automatic restoration does not
cause more than a 60 ms interruption in the transmission path.

The DACS IV-2000 system supplies a DS1 IDLE (unframed all ones), STS-1
IDLE, and VT1.5 IDLE signals automatically to the output ports (toward facilities/
DSX-3) to drive facilities that are not cross-connected through the DACS IV-2000
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system. When an existing cross-connect path is disconnected, a DS1, STS-1, or
VT1.5 idle signal is substituted at the output port in about 3 ms.

=>» NOTE:

When STS-1 and VT1.5 signals are idle, the DACS IV-2000 outputs STS

and VT Path AIS. respectively.

The fault tolerant and protection specifications for the DACS 1V-2000 system are

summarized in Table A-20.

Table A-20. Fault Tolerant and Protection Specifications

Item

Value

L
Cross-Connect Path Monitoring

Continuous

Input Signal Alarm, BER Threshold
(DS1 and DS3 interfaces)

> 107 through 10°® (selectable)

input Signal Alarm, BER Threshold
(DS1 and DS3 interfaces) [optional]

10" through 10°

Input Signal Alarm, Section BER
Threshold {STS-1 Interfaces)

10°® through 10°

Input Signal Alarm, Line BER
Threshold (STS-1 Interfaces)

107 through 10°°

Input Signal Failure Alarm

Major, Minor, or No Alarm (selectable)

Input Signal Failure Visual
Indication

ALM (flashes at 1 second intervals)

DS1 AIS Substitution Time (DS1 <3 ms
and DS3 interfaces)

DS1 AlS Substitution Time (STS-1 <50 ms
interfaces)

STS-1 Path AlS Substitution Time <125 us
VT1.5 Path AIS Substitution Time <500 us
Protection Switching Time <60 ms
Automatic Restoration Time <10 sec
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Frame Indicators and Controls

The DACS IV-2000 system has visual system indicators. They are:
m  CRITICAL — red LED that signals a critical alarm condition
s  MAJOR — red and signals a major alarm condition
m  MINOR — yellow and signals a minor alarm condition
m ABNORMAL — reserved for future use

s ACO — green LED that indicates audible alarms have been silenced (ACO
switch activated)

m POWER ON — green LED that signals power is present at the status panel

m FAILURE — red LED {processor major alarm) that signals a failure in the
Redundant Controller Module

m FAR END — reserved for future use

All circuit packs have a red LED (except Synchronizer Module circuit packs) to aid
in probiem identification. The LED is mounted so that it is visible while the circuit
pack is in the equipment. The LED is controlled by a main/unit controller so that it
can be illuminated even if the circuit pack it is mounted in is defective. In addition
to the red LEDs, alarm messages are generated for all circuit pack failures
(including Synchronizer circuit packs).

For the DS1, DS3, and STS1 interface circuit packs, the LED indicators flash
continuously at 1 second intervals on circuit packs that have input signal failures,
and remain on for failures in the circuit packs themselves. (Circuit pack failure
indicators have a minimum duration of 2 seconds, to distinguish them from
incoming signal failures.) The power circuit packs activate their respective LEDs
when a fault exists. The power circuit pack failure LED is powered from the
primary power supply, so it still illuminates when there is a loss of logic level
power.

There are four controls {momentary-action push-button or toggie switches)
located on the DACS |V-2000 system status panel. They are:

m LED TEST — used to test all LEDs in the DACS 1V-2000 system

m RESET — used, when operated simultaneously with the RESET ENABLE
switch, to initiate the system reset function

s RESET ENABLE — inhibits the reset function from being activated acci-
dentally

B ACO — used to silence the office audible alarms

The alarm selection criteria in the DACS 1V-2000 system conforms to Bell
Communications Research’'s Alarm Selection Criteria for Digital Network
Elements, Technical Advisory, TA-TSY-000474, Issue 2 {(supersedes PUB 43803).

AT&T 365-340-400 July, 1993 A-21



Technical Specifications

The alarm indications for maintenance support in the DACS I1V-2000 system are

summarized in Table A-21.

Table A-21. Visual Indicators

Item

Value or Specification

System Visual Indicators

.
CRITICAL, MAJOR, MINOR, ACO

Circuit Pack Failure Visual Indicator

ALM (2 sec minimum duration)

Protection Bus Active Visual

Green LED lit on MUXPS or DS1RY

Indicator

Primary Disk Active Visual Indicator | Green LED it
{when disk is spinning)

Power Feed Status Visual indicator | Green LED lit

System Controls

LED TEST, RESET, RESET ENABLE,
and ACO

Power Bus Failure indicator BUS ALM
Power Unit Failure Visuai Indicator ALM
Power Feed Status Visual Indicator | ON

Alarm Selection Criteria

Conform to TA-TSY-000474, Issue 2

CPU (Control Complex) Active
Visual Indicator

Green LED lit

Power Specifications

The power drain specifications and the power dissipation for the DACS 1V-2000
system are discussed in the following paragraphs.

Primary Power Supply

The DACS 1V-2000 Release 3.0 operates with battery plant (48 volts DC nominal)
in the central office environment. There are seven power buses connected to the
DACS IV-2000 system. Feeders A, B, C, D, and E are connected to the fuse and
alarm panel at the BDFB (Battery Distribution Feeder Board). Each feeder must
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be fused separately as described in the Floor Plan data sheets. Feeders F and G
go directly from the battery and supply voltage to the Redundant Controller Power
Module.

The fuse and alarm panel has five indicators to indicate the status of each fuse
supplied by the power buses. The E bus feeds the system, and the A, B, C. and D
buses feed the power to each of the interface bays and to the Switch Power
Module. The F and G buses feed the Redundant Controller Power Module, and
the E bus feed only the Switch Bay fan assembly (this feeder is less than 2 amps).

The power supply requirements are summarized in Table A-22.

Table A-22. Power Supply Requirements

Item Value

Primary Supply Voltage -48 VDC Nomi;al (-42.5 to -60.0 VDC)
Transient Voltage Limit -60.0 VDC

Battery Noise (voice frequency) < 56 dBrnc0

Battery Noise (radiation frequency) | 100 mV rms in any 3 kHz band over
10 kHz to 20 MHz

Power Bus Interconnection Connectorized

Number of Power Feeders 7 (AB,C.D,E,F and G)

Fuse Rating at BDFB (Feeders Depends on bay configuration (see Floor
AB.CDD, E, F and G) Plan data sheets)

Maximum Current Drain Over A, B, | Depends on bay configuration (see Floor
C.D, E, F, and G Feeders (under Plan data sheets)
failure condition)

Maximum Current Drain Over E < 2.0 amps
Feeder
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Power Dissipation

Enough redundancy is provided in the DACS (V-2000 system so a single failure of
a bus or power circuit pack does not affect service. Each power circuit pack is fed
through a 12 amp fuse located in the fuse and alarm panel. As stated previously,
there is a power feed status visual indicator and a power circuit pack failure visuai
indicator on each power circuit pack

The power dissipation of the DACS [V-2000 system bays conforms to Bell

Communications Research, Network Equipment-Building System (NEBS)

Generic Equipment Requirements, Technical Reference, TR-EOP-000063,
Issue 3 and are summarized in Table A-23.

Table A-23. Bay Power Dissipation

Item Value
R ]
Power Circuit Pack Fuse Rating
PWRA 12 amps
PWRE 10 amps
PWRF 7.5 amps
PWRG 7.5 amps

Switch Bay Power Dissipation (fully | 1253 watts
equipped)

DS1Interface Bay Power Dissipa- 620 watts
tion (fully equipped)

DS3 Interface Bay Power Dissipa- 597 watts
tion (fully equipped)

STS1/DS3/DS1interface Bay 770 watts
Power Dissipation (fully equipped)

STS1/DS3 Interface Bay Power 1105 watts
Dissipation (fully equipped)
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Physical Characteristics

The dimensions of the DACS {V-2000 system frames are given below. The floor
load from the DACS 1V-2000 frames (excluding cable distribution system) aver-
aged across the associated floor area does not exceed 115 Ib/ft2. The physical
characteristics of the DACS IV-2000 Release 3.0 are summarized in Table A-24.

Table A-24. Physical Characteristics

Item

Value or Specification

DACS IV-2000 System

Up to nine standard 26 in. (Width) x 7 ft.
(Height) x 12 in. (Depth) bays™

Framework Type

Network Bay

Weight {Switch Bay) 512 Ibs
Weight (DS3 Interface Bay) 230 Ibs
Weight (DS1 Interface Bay) 440 Ibs
Weight (STS1/DS3/DS1 interface 450 Ibs
Bay)

Weight (STS1/DS3 Interface Bay) 450 Ibs

Floor Load (excluding cable distri-

Conform to TR-EOP-000063, Issue 3

bution

Maintenance Aisle {front) minimum | 2 ft. 6 in.
width

Wiring Aisle (rear) minimum width 2 ft.

* All interface bays are 12 inches deep; the Switch Bay is 13 inches deep.
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Environmental Considerations

The environmental considerations for the DACS 1V-2000 system include the ther-
mal characteristics, handling and transportation requirements, earthquake, acous-
tical noise, EMC, and ESD specifications. The environmental specifications of the
DACS [V-2000 system conform to Bell Communications Research, Network
Equipment-Building System (NEBS) Generic Equipment Requirements, Technical
Reference, TR-EOP-000063, Issue 3. Each of these areas is discussed, and the
particular specifications and requirements associated with each area are given.

Ambient Characteristics

The DACS IV-2000 system remains operationai within the following room ambient
temperature and humidity limits.

Room ambient refers to conditions at a location 5 feet above the floor and

15 inches in front of the equipment. The short term refers to a period of not more
than 72 consecutive hours and a total of not more than 15 days in one year.
Relative humidities must be considerably less than 80 percent for ambient
temperatures above 95°F. At the short-term emergency condition of 120°F, the
relative humidity must be below 20 percent.

The DACS IV-2000 system remains operational when installed in COs (central
offices) iocated from 200 feet below sea level to 13,000 feet above sea level.
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The thermal characteristics for the DACS [V-2000 system are summarized in

Table A-25.

Table A-25. Thermal Characteristics

Item

Value or Specification

Normal Operating Temperature
Range

+40° to +100°F

Shont-Term Temperature (minimum)

35°F

Short-Term Temperature (maxi-
mum)

120°F

Maximum Rate of Temperature
Change

15°F per hour

Operating Relative Humidity

2010 55%

Short-Term Relative Humidity (mini-
mum)

20%

Short-Term Relative Humidity (max-
imum)

80% and < 0.024 Ibs of water/lb of dry air

Operational Altitude

From 200 ft below to 13,000 ft above sea
level

Equipment Cooling

Natural convection:
DS1, DS8, and STS1/DS3/DS1
Interface Bays.

Forced convection (fans):
Switch and STS1/DS83 Interface
Bays

Fire Resistance and Dust

Conform to TR-EOP-000063, Issue 3

Standard Heat Dissipation

Conform to TR-EOP-000063, Issue 3
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Handling and Transportation

The DACS 1V-2000 system meets the shock, vibration, temperature, and relative
humidity criteria specified in TR-EOP-000063, issue 3, for handling and transpor-
tation.

Table A-26. Handling and Transportation Specifications

Item Value or Specification

_
Vibration and Shock Design Criteria | Conform to TR-EOP-000063, Issue 3

Temperature (Transportation/Stor- Conform to TR-EOP-000063, Issue 3

age)

Relative Humidity (Transportation/ Conform to TR-EOP-000063, Issue 3
Storage)

Storage/Shipment Altitude Up to 40,000 ft

Earthquake, Acoustical Noise, EMC, and ESD

The DACS [V-2000 system meets the earthquake and office vibration criteria for
zone 4 earthquake protection specified in TR-EOP-000063, Issue 3.

The DACS 1V-2000 system meets the acoustical noise limits specified for CO
indoor telephone equipment in TR-EOP-000063, Issue 3.

The design techniques for the DACS IV-2000 system are focused on minimizing
the emission for a frame of this type that uses an open frame physical design
style. The objective is to conform to the emission and immunity EMC
(electromagnetic compatibility) limits as outlined in Part 15, Subpart J, of the FCC
rules for Class A Computing Devices (see TR-EOP-000063, Issue 3).

The DACS IV-2000 system meets the EMC limits and the ESD (electrostatic
discharge) requirements specified in TR-EOP-000063, Issue 3 with the optional
EMC enclosures. EMC enclosures must be ordered with new frames and cannot
be field retrofitted. There are ESD grounding connections provided on the front
and rear of each bay, and the use of wrist straps is required.
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The earthquake, acoustical noise, EMC, and ESD specifications for the
DACS IV-2000 are summarized in Table A-27.

Table A-27. Earthquake, Acoustical Noise, EMC, and ESD Specifications

Item Value or Specification
L ]
Earthquake and Office Vibration Conform to TR-EOP-000063, Issue 3

Acoustical Noise Limits Under Nor- | < 65 dBA
mal Operating Temperatures

Electromagnetic Compatibility Conform to FCC rules Part 15,
(EMC) Subpart J, Class A Computing Devices
with EMC enclosures

Electrostatic Discharge (ESD) Conform to TR-EOP-000063, Issue 3
with EMC enclosures

Availability and Reliability

The availability and reliability of the DACS IV-2000 system refer to the average
time between failures and the average time between maintenance activities for
the equipment and the quality and reliability of the software.

Mean Time Between Failures

Mean Time Between Failures (MTBF) indicates the frequency of service-affecting
failures within the DACS 1V-2000 system and is greater than 1395 years per DS3,
greater than 1428 years per DS1, and greater than 1395 (est.) years per STS-1.
The outage time is less than 0.086 minutes per year per DS3, less than 0.084
minutes per year per DS1, and less than 0.086 minutes per year (est.) per STS-1
as specified in Bell Communications Research, Electronic Digital Cross-Connect
(EDSX) Frame Requirements and Objectives, Technical Advisory,
TA-TSY-000241, issue 4 and TA-TSY-000253, Issue 2 (for STS-1 signals).

Mean Time Between Maintenance Activities

Reliability is specified in terms of Mean Time Between Maintenance Activities
(MTBMA), which indicates the frequency of failures within the DACS 1V-2000
system (how often a maintenance activity occurs considering both
service-affecting and non-service-affecting failures). The MTBMA is greater than
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3000 hours for a fully equipped DACS IV-2000 system 2 ft. 2 in. standard bay. The
MTBMA is specified below for fully equipped 2 ft. 2 in. standard bays and is
dependent on bay type. The MTBMA, MTBF, and outage time are based on

2 hours MTTR (Mean Time To Repair) as specified in Bell Communications
Research TA-TSY-000241. Issue 4.

The reliability prediction procedures conform to Bell Communications Research’s
Reliability Prediction Procedure For Electronic Equipment, Technical Reference,
TR-NWT-000332, Issue 3.

The availability and reliability specifications for the DACS 1V-2000 system are
summarized in Table A-28.

Table A-28. Availability and Reliability Specifications

Item Value or Specification
MTBF (per DS3) > 1395 years

MTBF (per DS1) > 1428 years

MTBF (per STS-1) > 1395 years (est.)

Outage Time (per DS3) < 0.086 min/year (better than

TA-TSY-000241, Issue 4)

Outage Time (per DS1) < 0.084 min/year (better than
TA-TSY-000241, Issue 4)

Outage Time (per STS-1) < 0.086 min/year [est.] (better than
TA-TSY-000253, Issue 2)

MTBMA Switch Bay (fully equipped) | 4299 hours

MTBMA DS3 Interface Bay (fully 4111 hours
equipped)

MTBMA STS1/DS3/DS1 Interface 2886 hours
Bay (fully equipped)

MTBMA DS1 Interface Bay (fully 3218 hours
equipped)

MTBMA STS1/DS3 interface Bay 4111 hours
(fully equipped)

MTTR 2 hours

Reliability Prediction Procedure Conform to TR-TSY-000332, Issue 3
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Software Quality and Reliability

The software quality criteria conform to Bell Communications Research’s Soft-
ware Quality Program Requirements (SQPR) Technical Requirement,
TR-TSY-000179, Issue 1. The software reliability criteria conform to Bell Commu-
nications Research’'s Software Reliability and Quality Acceptance Criteria
(SRQAC) Technical Advisory, TA-TSY-000282, Issue 1.

Table A-29. Software Quality and Reliability Specifications

Specification

Software Quality Criteria Conform to TR-TSY-000179, Issue 1

Software Reliability Criteria Conform to TA-TSY-000282, Issue 1

AT&T 365-340-400 July, 1993 A-31



. . ]

Alarm, Scan, and Control Points

Contents
Types of AS&C Points

®  Alarm Points via Relay Cilosures

m  Scan and Control Displays

Summary Display Set
Detailed Display Set

®  RC, SYNC, and SW Modules
m  DS1 Interface Modules

m  DS3 interface Modules
Extended Display Sets

m  Extended Facility Display Sets

DS1 Facilities
DS3 Facilities

m  STS1 Interface Moduie AS&C Points
Display Requirements

B Summary AS&C Points

m  Detailed AS&C Points -
m  Detailed AS&C with Extended Facility Scan B-30
m  Display Numbering B-30

AT&T 365-340-400 July, 1993 B-i



Alarm, Scan, and Control Points

This appendix is provided to describe the interface between the DACS [V-2000
system and telemetry operations systems (OSs). The AS&C points are used with
administrative link (CILINKs 1-4 and 2-4). CILINKs 1-4 and 2-4 support both the
TABS (telemetry asynchronous block serial) and TBOS (telemetry byte oriented
serial) protocols as defined in AT&T Compatibility Bulletin No. 149 entitled
Maintenance Standards for Digital Transmission Standards, Issue 3. Both
protocols use a polling format between the telemetry system and the

DACS 1V-2000 system with the telemetry system initiating all communications by
sending a request message to the DACS 1V-2000 system during each poll cycle.
The system responds by sending the surveillance {or scan) point to the telemetry
remote. The TABS protocol supports both point-to-point and muitipoint
architectures while TBOS only supports the point-to-point architecture.

CILINKs 1-4 and 2-4 are used as a dedicated links.

Types of AS&C Points

Point is a term which is used to describe a single element of binary information.
Physically, an AS&C point can be a single bit position in a serial telemetry
message or it can be a discrete relay contact closure. Functionally, three distinct
classes of AS&C points exist as follows:

m  Alarm Points — provide the telemetry remote with information concerning
alarm conditions existing within the DACS IV-2000 system. This informa-
tion is available as both dedicated binary bit positions in the telemetry
messages (sent by the DACS 1V-2000 system to the telemetry remote)
and also as a set of discrete relay closures.
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Scan Points — provide the telemetry remote with status information con-
cerning the DACS [V-2000 system. This information is available as dedi-
cated binary bit positions in the telemetry messages (sent by the

DACS 1V-2000 system to the telemetry remote).

Control Points — provide the telemetry remote with operational control of
certain aspects of the DACS 1V-2000 system. This information is available
as dedicated binary bit positions in the telemetry messages (received by
the DACS 1V-2000 system from the telemetry remote).

Alarm Points via Relay Closures

Alarm points are provided, through relay closures. to telemetry remote equipment
accepting discrete inputs (for example, the Generai Telemetry Processor [GTP)).
The relay closures provide the same alarm information to the OS as is avaiiable
locally through the office alarms. The DACS 1V-2000 system software supports
relay closures for critical, major, and minor alarms. The conditions for activating
each type of alarm point are:

Critical Alarm (CR) — is set on the occurrence of a severe,
service-affecting condition which requires immediate corrective action
regardless of time-of-day or day-of-the-week.

Major Alarm (MJ) — is set whenever there are one or more
service-affecting failures or whenever failures which can mask
service-affecting failures (for exampie. main controller failures).

Minor Alarm (MN) — is set whenever there are one or more
non-setrvice-affecting failures exist. or when certain manually initiated func-
tions (for example, manual protection switches are in effect).

No Alarm (NA)} — 1s set whenever one or more non-setrvice-affecting condi-
tions of a less serious impact on the DACS IV-2000 system than is war-
ranted by a MN alarm exists (for example, a DS1 AlS).

Scan and Control Displays

The serial telemetry data is broken down into logical groups of 64 points each,
called displays. This grouping, in general, conforms to the manner in which the
data is shown on a terminal, with one display presenting a single terminal screen
full of data. There are two types of displays:

Scan — transmitted by the DACS 1V-2000 system, consists of combina-
tions of alarm and scan points. Scan point indications for momentary condi-
tions (for example, an intermittent failure) are stretched to a minimum
duration of 20 seconds to ensure that the conditions are sensed by the
telemetry system. The 64th scan point in a display is reserved to indicate to
the telemetry remote that serial link errors have occurred.
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m Control — received by the DACS V-2000 system, consists of control
points from a remote site. Through the use of control points, certain
aspects of system operation can be controlled by a remote site.

The DACS IV-2000 system has the flexibility to support three levels of display
sets:

m  Summary — providing system level alarms and status identifying:
— Type of equipment or facility failure

— Presence of a protection switch or of a inhibition of protection
switching (that is, lock-out) in a specific type of module This set does
not indicate the specific facilities, equipment, or modules affected.
The primary application for the summary set is as a backup source
of alarm data when a message Operations System [OS] (for exam-
ple, SCCS) is used as the primary source of alarm data.

m  Detailed — providing expanded information which identifies the particular
module(s) experiencing a problem and usually containing information to
isolate a failure to the circuit pack level. This set also allows remote control
of manual protection switching and the inhibition or the locking of protection
switching. Selecting the detailed set automatically includes the transmis-
sion of the summary set.

a Extended Facility — providing additional circuit pack and interface port
information, particularly on the DS1 facility level, on the VT1.5 facility level,
on out-of-frame (OOF} conditions on DS2s within DS3 facilities, on DS3
input format mismatches, and on EC-1 facility conditions. For STS1 and
DS3 Interface Modules there are control points included in the extended
facility set. In addition, for DS3 Interface Modules 9 through 16, the
extended facility set includes detailed set information. Selecting the
extended facility set automatically includes the transmission of the sum-
mary and detailed sets. Due to the large number of displays in the detailed
alarm sets, only the summary set is supported by the TBOS protocol. The
choice of alarm sets is made by you when the telemetry link (CILINK-1-4
and CILINK-2-4) is provisioned. The display sets are described in the fol-
lowing sections.
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Summary Display Set

The summary display set provides the OS with data on the severity of the failure
and the type of module that indicates the failure. Failures are identified as either
non-service affecting (NSA) or service affecting (SA) as specified in Bell
Communications Research TA-TSY-000047, Issue 2, or without an indication of
the specific facilities affected or the circuit packs responsible for the failure. The
main controller failure (MC:FAIL or OOS) point indicates failure(s) in the control
complexes (CCs), SCI, and/or Ul circuit packs are preventing the execution of
system control functions. The point CC:FAIL or OOS indicates a failure with CC-0
and/or CC-1. Failure of one of the ECI circuit packs is indicated by ECI:FAIL or
0O0S. Failures of the primary (PRI) and secondary (SEC) backup memories or the
secondary storage controller (SSC) are indicated with separate alarm points and
are therefore not included in the MC FAIL alarm point. The

SYNC Reference:FAIL NSA point indicates the presence of a NSA failure of
one or both synchronizer timing references.

Scan points indicate if any protection groups are switched to protection or have
protection locked (either manually or as a result of an auto-lock). The type of
module is specified, but not the specific protection group affected. If the
equipment is in an abnormal state as a result of a manual control (for example,
locking or forcing of protection switching), this is indicated by setting a scan point
for manual function initiated. Failure of any frame audit that results in an
autonomous message over the SNIDER and X.25 links also sets the Frame Audit
Failure scan point for one polling cycle.

No control points are associated with the summary set. Table B-1 lists the
summary set scan points.
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Table B-1. Summary Display Set Scan Points

Display | Point No. | Type * | Description
I
1 A MC Fail or O0S
2 A PRI or SSC Fail
3 A SEC or SSC Fall
4 A Switch Power Fail SA
5 A Switch Power Fail NSA
6 A Clock Hardware Fail SA
7 A Clock Hardware Fail NSA
8 A SWCS Fail SA
9 A SWCS Fail NSA
10 A SWIO Fail SA
11 A SWIO Fail NSA
12 A DS1 Interface Module UC Fail or OOS
13 A DS1 Interface Module Power Fail
14 A CC Fail or O0OS
0 15 A DS1 Interface Module CLKDR Fail SA
16 A DS1 Interface Module CLKDR Fail NSA
17 A DS1IF/SWIF/DS1RY Fail SA
18 A DS1IF/SWIF/PMGR1 Fail NSA
19 A Incoming DS3/STS-1 Fail
20 A Muitiple Incoming DS3/STS-1 Fail
21 A DS3/STS1 Interface Module UC Fail or OOS
22 A DS3/5TS1 Interface Module Power Fail
23 A ECI Fail or O0OS
24 A DS3/STS1 Interface Module CLKDR Fail SA
25 A DS3/STS1 Interface Module CLKDR Fail
NSA
26 A MUX/SMUX Fail SA
27 A MUX./PMGR1/SMUX Fail NSA
28 A Fan Falil
* A= Alam
S = Scan

Table continued on next page.
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Table B-1. Summary Display Set Scan Points (Continued)

Display | Point No. | Type * | Description
L -
29 A Switch Module Manual Function Initiated
30 A DS1 Interface Module Manual Function
Initiated
31 A DS3/STS1 Interface Module Manual Function
Initiated
32 A Time of Day Clock Falil
33 S SWCS Protection Switch Active
34 S SWCS Protection Switch Locked
35 S SWCS Protection Switch Auto-Locked
36 S SWIO Protection Switch Active
37 S SWIO Protection Switch Locked
38 S SWIO Protection Switch Auto-Locked
39 A SYNC Reference Fail NSA
40 S DS1IF Protection Switch Active
41 S DS1IF Protection Switch Locked
0 42 S DS1IF Protection Switch Auto-Locked
43 S Incoming DS1 Fail
44 S Multiple Incoming DS1s Fail
45 Unassigned
46 S MUX/SMUX Protection Switch Active
47 S MUX/SMUX Protection Switch Locked
48 S MUX/SMUX Protection Switch Auto-Locked
49 - Unassigned
50 S CILINK 1-4 OOS or Lock-Out
51 S Transfer to SEC Fail
52 A Frame Audit Fail
53 S CILINK 1-1 OOS or Lock-Out
54 S CILINK 1-2 OOS or Lock-Out
55 S CILINK 1-3 OOS or Lock-Out
56 S CILINK 1-5 OOS or Lock-Out
* A= Alam
S = Scan

Table continued on next page.
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Table B-1. Summary Display Set Scan Points (Continued)

Display | Point No. | Type * Description

57 S CILINK 1-6 OOS or Lock-Out

58 S CILINK 2-1 OOS or Lock-Out

59 S CILINK 2-2 OOS or Lock-Out

0 60 S CILINK 2-3 OOS or Lock-Out

61 S CILINK 2-4 OO0S or Lock-Out

62 S CILINK 2-5 OOS or Lock-Out

63 S CILINK 2-6 OOS or Lock-Out

64 - Reserved
* A= Alam
S = Scan
Detailed Display Set

Most applications that use the telemetry AS&C points as the primary source of
maintenance data need more detail than is provided by the summary set. The
following paragraphs describe the functions provided by the detailed AS&C points
and include tables with the specific scan and control points needed for each
product.

Most equipment failures are identified by the specific affected circuit pack. The
failures are specified as either NSA or SA as specified in Bell Communications
Research TA-TSY-000047, issue 2. An NSA alarm indicates the failure of a circuit
pack that does not affect service, such as a controller, or a failure that resulted in
a successful protection switch to restore service. In the latter case, a scan point is
provided to indicate the state of the protection switch. SA alarms indicate failures
that result in service being iost.

The DACS IV-2000 system can distinguish between equipment failures and
incoming facility failures. Incoming DS3 failures are assigned individual alarm
points, while incoming DS1 failures are indicated by a multiple scan point that
specifies the affected module but not the individual DS1.

Terminating DS3 facilities have four alarm points per DS3. The first alarm point
indicates a loss-of-signal (LOS) or high bit error rate (BER) condition. The BER
can be determined through either bipolar violations (BPVs), which is the default,
or by monitoring DS3 parity errors. The alarm point is set when the BER exceeds
the threshold of 10 (default) through 10® as provisioned. The second alarm
point indicates an out-of-frame (OOF) condition. Under LOS or when the BER is
high enough to cause an OOF, both alarm points are set. The other two alarm
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points indicate detection of Incoming DS3 alarm indication signal (AlIS) and
detection of incoming DS3 idle signal.

The DS1 facilities associated with the DS1 Interface Module have two scan points
indicating that one or more of the incoming DS1 signals to the module have either
an LOS condition or a BER that exceeds the threshold of 10-3 (default) through
10°° as determined by monitoring BPVs.

Control points allow manual protection switching of individuali circuit packs and
permit inhibiting (lockout) protection switching. Three controls are provided:

®  Make protection switch — transfers service to the protection circuit pack if it
is available and good and locks it in that state. This control has no effect if
service on the indicated circuit pack is already on protection, if protection is
unavailable, or if protection is inhibited (locked).

m  Lock protection — inhibits service from being transferred to the protection
circuit pack. In this state, no automatic switch to protection occurs if the
service circuit pack is diagnosed as bad.

®  Unlock protection — ailows manual or automatic protection switching on
the indicated circuit pack. If a manuai protection switch has been made on
a good circuit pack, the unlock control allows the DACS 1V-2000 system to
release the switch. No control point is provided to force a circuit pack into
the unprotected state if it is in the protected state and diagnosed as bad.

For each control, a corresponding scan point is provided to allow verification that
the action specified by the control was completed.

Tables A-2 through A-7 define the scan and control points required for each
module or assembly of the DACS IV-2000 system. Scan points are divided by
type into alarm and scan points, and alarm points are further designated as either
NSA or SA.

RC, SYNC, and SW Modules

Tables B-2 and B-3 list the detailed Redundant Controller Synchronizer, and
Switch Module scan and control points, respectively.
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Table B-2. Detailed Display Set (RC/SYNC/SW Modules) — Scan Points

Display | Point No. | Type * | Description
1 A MC Fail or OOS
2 A PRI or SSC (or PRI-1) Fail
3 A SEC or SSC (or SEC) Fall
4 A Switch Power Fail SA
5 A Switch Power Fail NSA
6 A MC Power Fail NSA
7 A CLKGN Fail SA
8-9 A CLKGN-{0,1} Fail NSA
10 A Frame Audit Fail
11 A Fan Fail
12-43 A SWIO-{1-32} Fail NSA
44 A Switch Module Manual Function Initiated
45 A Time of Day Clock 1 Fail
46 A CC-1 Fail or OOS
1 47 A Time of Day Clock 2 Fall
48 A CC-0 Fail or OOS
49 S SYNCPRI Active Timing Reference
50-51 S CLKGN-{0,1} Active
52 S SYNCSEC Active Timing Reference
53 s Transfer to SEC Fall
54 S CILINK 1-1 OOS-MTCE
55 S CILINK 1-2 OOS-MTCE
56 S CILINK 1-3 OOS-MTCE
57 S CILINK 1-5 OOS-MTCE
58 S CILINK 1-6 OOS-MTCE
59 S CILINK 1-4 OOS-MTCE
60-61 A ECI-{1,2} Fail or OOS
62-63 S SYNC-{0,1} Active
64 - Reserved
* A= Alam
S = Scan

Table continued on next page.
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Table B-2. Detailed Display Set Scan Points {(RC/SYNC/SW Modules)

(Continued)
Display | Point No. | Type * | Description
b
1-32 A SWIO-{1-32} Fail SA
33 A SWCS 32 Fail SA
34-39 S CILINK 1-{1-6} OOS-FLT, Protocol. or
Lock-Out
40-45 S CILINK 2-{1-8} OOS-MTCE
46-51 S CILINK 2-{1-6} OOS-FLT, Protocol, or
Lock-Out
2 52 A | TBS3 FallSA
53-54 A TBS3-{0.1} Fail NSA
55 A DPLL Fail SA
56-57 A DPLL-{{0,1} Fail NSA
58-62 - Unassigned
63 A PRI-2 Fail or O0OS
64 - Reserved
1-32 S SWIO-{1-32} Protection Switch Active
33-36 - Unassigned
37 A DS1TX-0 (side)-1 (port hardware) Fail NSA
38 A DS1TX-0 (side)-2 (port hardware) Fail NSA
39 A DS1TX-1 (side)-1 (port hardware) Fail NSA
40 A DS1TX-1 (side)-2 (port hardware) Fail NSA
41 A DS1TX-0 (side)-1 (reference 1) Fail NSA
3 42 A DS1TX-0 (side)-2 (reference 2) Fail NSA
43 A DS1TX-1 (side)-1 (reference 1) Fail NSA
44 A DS1TX-1 (side)-2 (reference 2) Fail NSA
45 A SYNC PRI (reference) Fail NSA
46 A SYNC SEC (reference) Fail NSA
47 A SYNC Mode (reference) Fail NSA
48-63 - Unassigned
64 - Reserved
* A=Alam
S = Scan

Table continued on next page.

B-10 AT&T 365-340-400 July, 1993



DACS IV-2000 Release 3.0
Reference Manual

Tabie B-2. Detailed Display Set (RC/SYNC/SW Modules) — Scan Points

(Continued)
Display | Point No._LType * { Description
A
1-16 S SWIO Pair {1-16} Protection Switch
Auto-Locked
4 17-48 S SWIO-{1-32} Protection Switch Locked
49-63 - Unassigned
64 - Reserved
1-31 A SWCS-{!-32} Fail SA
5 32-63 A SWCS-{1-32} Fail NSA
64 - Reserved
1 S SWCS Protection Auto-Locked
6 2-32 S SWCS-{1-31} Protection Switch Active
33-63 S SWCS-{1-31} Protection Switch Locked
64 - Reserved
" A= Alam
S = Status

Table B-2. Detailed Display Set (RC/SYNC/SW Modules) — Control Points

Display | Point No. | Description
1-2 CLKGN-{0,1} Make CLKGN Active
3-4 SYNC-{0,1} Make SYNC Active
1 5 SYNCPR! Make Timing Reference
6 SYNCSEC Make Timing Reference
7-64 Unassigned
5 1-32 SWIO-{1-32} Make Protection Switch
33-64 Unassigned
1 SWIO-1 Lock Protection
3 2 SWIO-1 Unlock Protection
3 SWIO-2 Lock Protection

Table continued on next page.
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Table B-2. Detailed Display Set (RC/SYNC/SW Modules) — Control Points
(Continued)

Display | Point No. | Description

-2 Unlock Protection
5 SWIO-3 Lock Protection
6 SWIO-3 Unlock Protection
7 SWIO-4 Lock Protection
8 SWIO-4 Unlock Protection
9 SWIO-5 Lock Protection
10 SWIO-5 Unlock Protection
11 SWIO-6 Lock Protection
12 SWIO-6 Unlock Protection
13 SWIO-7 Lock Protection
14 SWIO-7 Unlock Protection
15 SWIO-8 Lock Protection
16 SWIO-8 Unlock Protection
17 SWIO-9 Lock Protection
18 SWIO-9 Unlock Protection

3 19 SWIO-10 Lock Protection
20 SWIO-10 Unlock Protection
21 SWIO-11 Lock Protection
22 SWIO-11 Unlock Protection
23 SWIO-12 Lock Protection
24 SWIO-12 Unlock Protection
25 SWIO-13 Lock Protection
26 SWIO-13 Unlock Protection
27 SWIO-14 Lock Protection
28 SWIO-14 Unlock Protection
29 SWIO-15 Lock Protection
30 SWIO-15 Unlock Protection
31 SWIO-16 Lock Protection
32 SWI0-16 Unlock Protection
33 SWIO-17 Lock Protection
34 SWIO-17 Unlock Protection

Table continued on next page.
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Table B-2. Detailed Display Set (RC/SYNC/SW Modules) — Control Points

(Continued)
Display | Point No. | Description

r - ock Protection
36 SWIO-18 Unlock Protection
37 SWIO-19 Lock Protection
38 SWI0-19 Unlock Protection
39 SWIO-20 Lock Protection
40 SWI0-20 Unlock Protection
41 SWIO-21 Lock Protection
42 SWIO-21 Unlock Protection
43 SWIO-22 Lock Protection
44 SWIO-22 Unlock Protection
45 SWIO-23 Lock Protection
46 SWI0-23 Unlock Protection
47 SWIO-24 Lock Protection
48 SWIO-24 Unlock Protection
49 SWIO-25 Lock Protection

3 50 SWIO-25 Unlock Protection
51 SWIO-26 Lock Protection
52 SWIO-26 Unlock Protection
53 SWIO-27 Lock Protection
54 SWIO-27 Unlock Protection
55 SWIO-28 Lock Protection
56 SWI0-28 Unlock Protection
57 SWI0-29 Lock Protection
58 SWI0-29 Unlock Protection
59 SWIO-30Lock Protection
60 SWIO-30 Unlock Protection
61 SWIO-31 Lock Protection
62 SWIO-31 Unlock Protection
63 SWIO-32 Lock Protection
64 SWIO-32 Unlock Protection

Table continued on next page.
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Table B-2. Detailed Display Set (RC/SYNC/SW Modules) — Control Points
(Continued)

Display | Point No. | Description
_l_1T -{1- witch to Protection

4 32-64 Unassigned
1 SWCS-1 Lock Protection
2 SWCS-1 Unlock Protection
3 SWCS-2 Lock Protection
4 SWCS-2 Unlock Protection
5 SWCS-3 Lock Protection
6 SWCS-3 Unlock Protection
7 SWCS-4 Lock Protection
8 SWCS-4 Unlock Protection
9 SWCS-5 Lock Protection
10 SWCS-5 Unlock Protection
11 SWCS-6 Lock Protection
12 SWCS-6 Unlock Protection
13 SWCS-7 Lock Protection

5 14 SWCS-7 Unlock Protection
15 SWCS-8 Lock Protection
16 SWCS-8 Unlock Protection
17 SWCS-9 Lock Protection
18 SWCS-9 Unlock Protection
19 SWCS-10 Lock Protection
20 SWCS-10 Unlock Protection
21 SWCS-11 Lock Protection
22 SWCS-11 Unlock Protection
23 SWCS-12 Lock Protection
24 SWCS-12 Unlock Protection
25 SWCS-13 Lock Protection
26 SWCS-13 Unlock Protection
27 SWCS-14 Lock Protection
28 SWCS-14 Unlock Protection

Table continued on next page.
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Table B-2. Detailed Display Set (RC/SYNC/SW Modules) — Control Points
(Continued)

Display | Point No. Description

29 SWCS-15 Lock Protection
30 SWCS-15 Unlock Protection
31 SWCS-16 Lock Protection
32 SWCS-16 Unlock Protection
33 SWCS-17 Lock Protection
34 SWCS-17 Unlock Protection
35 SWCS-18 Lock Protection
36 SWCS-18 Unlock Protection
37 SWCS-19 Lock Protection
38 SWCS-19 Unlock Protection
39 SWCS-20 Lock Protection
40 SWCS-20 Unlock Protection
41 SWCS-21 Lock Protection

5 42 SWCS-21 Unlock Protection
43 SWCS-22 Lock Protection
44 SWCS-22 Unlock Protection
45 SWCS-23 Lock Protection
46 SWCS-23 Unlock Protection
47 SWCS-24 Lock Protection
48 SWCS-24 Unlock Protection
49 SWCS-25 Lock Protection
50 SWCS-25 Unlock Protection
51 SWCS-26 Lock Protection
52 SWCS-26 Unlock Protection
53 SWCS-27 Lock Protection
54 SWCS-27 Unlock Protection
55 SWCS-28 Lock Protection
56 SWCS-28 Unlock Protection

Table continued on next page.
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Table B-2. Detailed Display Set (RC/SYNC/SW Modules) — Control Points
(Continued)

Display | Point No. | Description

57 SWCS-29 Lock Protection
58 SWCS-29 Unlock Protection
59 SWCS-30 Lock Protection
5 60 SWCS-30 Unlock Protection
61 SWCS-31 Lock Protection
62 SWCS-31 Unlock Protection
63-64 Unassigned

DS1 Interface Modules

Tables B-4 and B-5 list the detailed scan and control points, respectively, for each
DS1 Interface and DS1 Interface-Protection Module. The same points are used
for both the DS1 Interface and DS1 Interface-Protection Modules.

Table B-3. Detailed Display Set (DS1 INTFC Module) — Scan Points

Display | Point No. l Type * | Description
L R N
1 A Power Circuit Pack(s) Fail
2 - Unassignhed
3 A UC Fail or O0OS
4 A CLKDR Fail SA
1 5-6 A CLKDR-{1,2} Fail NSA
7-22 A DS1IF-{1-16) Fail SA
23-38 A DS1IF-{1-16} Fail NSA
39-46 A SWIF-{1-8} Fail SA
47-54 A SWIF/PMGR-{1-8} Fail NSA
* A= Alam
S = Scan

Table continued on next page.
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Table B-3. Detailed Display Set (DS1 INTFC Module) — Scan Points

(Continued)

Display | PointNo. | Type * | Description
L
55-58 A DS1RY-{1-4} Fail SA
] 59 A SW Module Manual Function Initiated
60-63 Unassigned
64 - Reserved
1 S DS1 Incoming Fail
2 S Multiple DS1s Incoming Fail
3 Unassigned
5 4-19 S DS1IF-{1-16)} Protection Switch Active
20-35 S DS1IF-{1-16} Protection Switch Locked
36 S DS1IF Protection Switch Auto-Locked
37-63 - Unassigned
64 - Reserved
" A= Alam
S = Scan

Table B-4. Detailed Display Set (DS1 INTFC Module) — Control Points

Display l Point No. | Description
B
Unassigned

DS1IF-{1A,1B)} Switch to Protection

Unassigned

DS1IF-{2A,2B) Switch to Protection

Unassigned

DS1IF-{3A,3B)} Switch to Protection

Unassigned

DS1IF-{4A,4B)} Switch to Protection

O O N| Of O &) W] O] =

Unassigned

—_
o

DS1IF-{5A,5B)} Switch to Protection

Table continued on next page.
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Table B-4. Detailed Display Set (DS1 INTFC Module) — Control Points

(Continued)
Display | Point No. i Description
L L
11 Unassigned
12 DS1IF-{6A,6B} Switch to Protection
13 Unassigned
14 DS1IF-{7A.7B} Switch to Protection
15 Unassigned
16 DS1IF-{8A,8B} Switch to Protection
17-19 Unassigned
20 DS11F-{1A,1B} Lock Protection
21 DS1IF-{1A,1B} Unlock Protection
22-23 Unassigned
24 DS1IF-{2A,2B} Lock Protection
25 DS1IF-{2A,2B} Unlock Protection
26-27 Unassigned
28 DS1IF-{3A,3B} Lock Protection
29 DS1IF-{3A,3B} Unlock Protection
1 30-31 Unassigned
32 DS1IF-{4A,4B} Lock Protection
33 DS11IF-{4A,4B} Unlock Protection
34-35 Unassigned
36 DS1IF-{5A,5B} Lock Protection
37 DS1IF-{5A,5B} Unlock Protection
38-39 Unassigned
40 DS11F-{6A,6B} Lock Protection
41 DS11F-{6A,6B} Unlock Protection
42-43 Unassigned
44 DS1IF-{7A,7B} Lock Protection
45 DS1IF-{7A,7B} Unlock Protection
46-47 Unassigned
48 DS1IF-{8A 8B} Lock Protection
49 DS1IF-{8A,8B} Unlock Protection
50-64 Unassigned
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DS3 Interface Modules

The same points are assigned to the DS3 Interface-16 or DS3 Interface-32
Modules although some of the points are not needed for the smaller capacity
module (those referring to MUX number 17-32 or CLKDR number 3-4). These
points are always set to 0 in the DS3 Interface-16 Module displays. Tables B-6
and B-7 list the required scan and control points, respectively. In addition to
equipment failures, alarm points are required to indicate incoming DS3 facility
alarms. These points specify whether the DS3 is OOF or if there is a LOS or BER
exceeding the selected threshold (either 102 or 10°6).

Table B-5. Detailed Display Set (DS3 INTFC Module) — Scan Points

Display | PointNo. | Type* | Description
___—
1 A Power Circuit Pack(s) Fail
2 - Unassigned
3 A UC Fail SA
4-7 A CLKDR-{1-4} Fail SA
8-11 A CLKDR-{1-4} Fail NSA
; 12 A MUXPS Fail SA
13 A DS3PM Fail NSA
14 A DS83 Interface Manual Function Initiated
15-18 - Unassigned
19-49 S MUX-{1-31} Protection Switch Active
50-63 - Unassigned
64 - Reserved
1 S MUX Protection Switch Auto-Locked
5 2-32 S MUX-{1-31} Protection Switch Locked
33-63 A DS3 Signal-{1-31} ID Error
64 - Reserved
1-31 A MUX-{1-31} Fail SA
3 32-63 A MUX/PMGR-{1-32} Fail NSA
64 - Reserved
* A= Alam
S = Scan

Table continued on next page.
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Table B-5. Detailed Display Set (DS3 INTFC Module) — Scan Points

{Continued)
Display | Point No. | Type * | Description
1-31 N A Incoming DS3 Signal-{1-31} LOS/BER
4 32-62 A Incoming DS3 Signal-{1-31} OOF
63 A MUXP (MUX-32) Fail SA
64 Reserved
1-31 A Incoming DS3 Signal-{1-31} AIS Detected
5 32-62 A incoming DS3 Signal-{1-31} Idle Detected
63 Unassigned
64 - Reserved
* A= Alarm
S = Scan

Table B-6. Detailed Display Set {DS3 INTFC Module) — Control Points

Display i Point No. ’ Description
1 Unassigned

1 2-32 MUX-{1-31} Switch to Protection
33-64 Unassigned

1 MUX-1 Lock Protection
2 MUX-1 Unlock Protection
3 MUX-2 Lock Protection
4 MUX-2 Unlock Protection
5 MUX-3 Lock Protection

2 6 MUX-3 Unlock Protection
7 MUX-4 Lock Protection
8 MUX-4 Unlock Protection
9 MUX-5 Lock Protection
10 MUX-5 Unlock Protection
11 MUX-6 Lock Protection

Table continued on next page.
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Table B-6. Detailed Display Set (DS3 INTFC Module) — Control Points

(Continued)
Display | Point No. | Description

12 MUX-6 Unlock Protection
13 MUX-7 Lock Protection
14 MUX-7 Unlock Protection
15 MUX-8 Lock Protection
16 MUX-8 UnLock Protection
17 MUX-9 Lock Protection
18 MUX-9 Unlock Protection
19 MUX-10 Lock Protection
20 MUX-10 Unlock Protection
21 MUX-11 Lock Protection
22 MUX-11 Unlock Protection
23 MUX-12 Lock Protection
24 MUX-12 Unlock Protection
25 MUX-13 Lock Protection

5 26 MUX-13 Unlock Protection
27 MUX-14 Lock Protection
28 MUX-14 Unlock Protection
29 MUX-15 Lock Protection
30 MUX-15 Unlock Protection
31 MUX-16 Lock Protection
32 MUX-16 Unlock Protection
33 MUX-17 Lock Protection
34 MUX-17 Unlock Protection
35 MUX-18 Lock Protection
36 MUX-18 Unlock Protection
37 MUX-19 Lock Protection
38 MUX-19 Unlock Protection
39 MUX-20 Lock Protection
40 MUX-20 Unlock Protection
41 MUX-21 Lock Protection

Table continued on next page.

AT&T 365-340-400 July, 1993 B-21



Alarm, Scan, and Control Points

Table B-6. Detailed Display Set (DS3 INTFC Module) — Control Points

(Continued)

Display | Point No. | Description
I

42 MUX-21 Unlock Protection
43 MUX-22 Lock Protection
44 MUX-22 Unlock Protection
45 MUX-23 Lock Protection
46 MUX-23 Unlock Protection
47 MUX-24 Lock Protection
48 MUX-24 Unlock Protection
49 MUX-25 Lock Protection
50 MUX-25 Unlock Protection
51 MUX-26 Lock Protection

L 52 MUX-26 Unlock Protection

2 53 MUX-27 Lock Protection
54 MUX-27 Unlock Protection
55 MUX-28 Lock Protection
56 MUX-28 Unlock Protection
57 MUX-29 Lock Protection
58 MUX-29 Unlock Protection
59 MUX-30 Lock Protection
60 MUX-30 Unlock Protection
61 MUX-31 Lock Protection
62 MUX-31 Unlock Protection

63-64 Unassigned
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Extended Display Sets

Extended Facility Display Sets

The detailed scan points described previously are not always sufficient to identify
the specific facility affected by a failure. In particular, incoming DS1 failures are
specified by a single scan point for a DS1 Interface Module that can interface with
up to 224 DS1 signals. The extended set provides the telemetry remote with
increased information concerning incoming DS1 failures, and incoming DS3 OOF
and format mismatches.

The extended facility scan and control points listed in Tables B-8, B-9, B-10, and
B-11 overcome the limitations of the detailed AS&C set previously described.
Even with the addition of the scan points, failures relating to outgoing DS1 and
DS3 facilities are not identified to the specific affected facility.

DS1 Facilities

A single scan point is provided for each incoming DS1 signal. This point |nd|cates
whenever the specified DS1 signal exceeds the BPV error threshold of 103
through 10 or is in an LOS condition. Table B-8 lists these scan points. These
scan points require four additional displays for each DS1 Interface Module.

Table B-7. Extended Display Set (DS1 INTFC Module) — Scan Points

Display | Point No. | Type * | Description
I ———————————————————— ————————
1-56 S Incoming DS1 Signal-{1-56} Fail
1 57-63 - Unassigned
64 - Reserved
1-56 S Incoming DS1 Signal-{57-112} Fail
2 57-63 - Unassigned
64 - Reserved
1-56 S Incoming DS1 Signal-{113-168} Fail
3 57-63 - Unassigned
64 - Reserved
1-56 S Incoming DS1 Signal-{169-224} Fail
4 57-63 - Unassigned
64 - Reserved

* S = Scan
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DS3 Facilities

For each service MUX circuit pack in a DS3 interface Module, one alarm point is
provided to indicate signal format mismatches (M13 or CBIT) and seven alarm
points are provided to indicate DS2 signals within the incoming DS3 facility that
are OOF. Table B-9 lists these points. These scan points require four additional
displays for each DS3 Interface Module.

Table B-8. Extended Display Set (DS3 INTFC Module) — Scan Points

Display | Point No. Type * | Description
1-7 A DS3 1, DS2-{1-7} OOF
8-14 A DS3 2, DS2-{1-7} OOF
15-21 A D83 3, DS2-{1-7} OOF
22-28 A DS3 4, DS2-{1-7} OOF
’ 29-35 A DS3 5, DS2-{1-7) OOF
36-42 A DS3 6, DS2-{1-7) OOF
43-49 A DS3 7. DS2-{1-7} OOF
50-56 A DS3 8, DS2-{1-7} OOF
57-63 A DS3 8. DS2-{1-7} OOF
64 - Reserved
1-7 A DS3 10, DS2-{1-7} OOF
8-14 A DS3 11, DS2-{1-7} OOF
15-21 A DS3 12, DS2-{1-7} OOF
22-28 A DS3 13, DS2-{1-7} OOF
5 29-35 A DS3 14, DS2-{1-7} OOF
36-42 A DS3 15, DS2-{1-7} OOF
43-49 A DS3 16, DS2-{1-7} OOF
50-56 A DS3 17, DS2-{1-7} OOF
57-63 A DS3 18, DS2-{1-7) OOF
64 - Reserved
* A= Alam

Table continued on next page.
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Table B-8. Extended Display Set (DS3 INTFC Module) — Scan Points

(Continued)
Display | Point No. | Type * | Description

1-7 A DS3 19, DS2-{1-7} OOF
8-14 A DS3 20, DS2-{1-7} OOF
15-21 A DS3 21, DS2-{1-7} OOF
22-28 A DS3 22, DS2-{1-7} OOF

3 29-35 A DS3 23, DS2-{1-7} OOF

36-42 A DS3 24, DS2-{1-7} OOF
43-49 A DS3 25, DS2-{I-7} OOF
50-56 A DS3 26, DS2-{1-7} OOF
57-63 A DS3 27, DS2-{1-7} OOF

64 - Reserved

1-7 A DS3 28, DS2-{1-7} OOF
8-14 A DS3 29, DS2-{1-7}) OOF
15-21 A DS3 30, DS2-{1-7} OOF

4 22-28 A DS3 31, DS2-{1-7} OOF

29-59 A DS3 Signal-{1-31} Format Mismatch
60-63 - Unassigned

64 - Reserved

* A= Alam

STS1 Interface Module AS&C Points

All AS&C points for STS1 Interface Modules are provides as extended alarm sets.
Alarm, scan, and control points are provided for equipment associated with

STS1 Interface Modules. In addition, for each incoming STS-1 facility to a SMUX
circuit pack, eight alarm points (120 alarm points for each SMUX circuit pack) are

provided to indicate:

m  Loss of signal or high bit error rate (LOS/T-BERL)
s Loss of frame (LOF)

m Loss of pointer (LOP)

m Line alarm indication signal (AISL)

m  Path alarm indication signal (AISP)
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m Path yellow (YEL)
m Far-end remote failure (FERF)
m  Signal label match failure (SLMF)

For a VT1.5 tributary signal within an EC-1 facility the following points are
provided:

m Fifteen alarm points to identify one or more VT LOP condition(s)

m Fifteen status points to identify one or more VT path yellow condition(s) has
been detected on an upstream tributary faiiure

Tables B-10 and B-11 lists the extended set scan and control points, respectively.

Table B-9. Extended Display Set (STS1 INTFC Module) — Scan Points

Display H Point No. | Type * | Description
1 A Power Circuit Pack Fail
2 - Unassigned
3 A UC Fail SA
4-5 A CLKDR-{1,2} Fail SA
6-7 A CLKDR-{1,2} Fail NSA
8 A MUXPS Fail SA
1 9 A STS1 Interface Manual Function Initiated
10-14 - Unassigned
15-29 S SMUX-{1-15} Protection Switch Active
30 S SMUX Protection Switch Auto-Locked
31-45 S SMUX-{1-15} Protection Switch Locked
46-63 - Unassigned
64 - Reserved
1-15 A SMUX-{1-15} Fail SA
16 A SMUXP (SMUX-16) Fail SA
5 17-31 A SMUX-{1-15} Fail NSA
32 A SMUXP (SMUX-16) Fail NSA
33-47 A Incoming STS-1 Signal-{1-15} LOX/T-BERL
48-62 A Incoming STS-1 Signal-{1-15} LOF
* A= Alam
S = Scan

Table continued on next page.
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Table B-9. Extended Display Set (STS1 INTFC Module) — Scan Points
(Continued)

Display | Point No. | Type * | Description
5 63 - Unassigned
64 - Reserved
1-15 A Incoming STS-1 Signal-{1-15} LOP
16-30 A Incoming STS-1 Signal-{1-15} AISL
3 31-45 S Incoming STS-1 Signal-{1-15} AISP
46-60 S Incoming STS-1 Signal-{1-15} YEL
61-63 - Unassigned
64 - Reserved
1-15 S Incoming STS-1 Signal-{1-15} FERF
4 16-30 A incoming STS-1 Signal-{1-15} SLMF
31-63 - Unassigned
64 - Reserved
1-15 A STS1-{1-15}, VT1.56-{1-28) VI LOP
16-30 S STS1-{1-15}, VT1.5-{1-28} VT AISP
5 31-45 S STS1-{1-15}, VT1.5-{1-28} VT YEL
46-63 - Unassigned
64 - Reserved
* A= Alam
8 = Scan

Table B-10. Extended Display Set (STS1 INTFC Module) — Control Points

Display | Point No. | Description

1 Unassigned
2-16 SMUX-{1-15} Make Protection Switch
17 SMUX-1 Lock Protection
18 SMUX-1 Unlock Protection
19 SMUX-2 Lock Protection

Table continued on next page.
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Table B-10. Extended Display Set (STS1 INTEC Module) — Control Points

{Continued)
Display | Point No. Description

20 SMUX-2 Unlock Protection
21 SMUX-3 Lock Protection
22 SMUX-3 Unlock Protection
23 SMUX-4 Lock Protection
24 SMUX-4 Unlock Protection
25 SMUX-5 Lock Protection
26 SMUX-5 Unlock Protection
27 SMUX-6 Lock Protection
28 SMUX-6 Unlock Protection
29 SMUX-7 Lock Protection
30 SMUX-7 Unlock Protection
31 SMUX-8 Lock Protection
32 SMUX-8 Unlock Protection
33 SMUX-9 Lock Protection

1 34 SMUX-9 Unlock Protection
35 SMUX-10 Lock Protection
36 SMUX-10 Unlock Protection
37 SMUX-11 Lock Protection
38 SMUX-11 Unlock Protection
39 SMUX-12 Lock Protection
40 SMUX-12 Uniock Protection
41 SMUX-13 Lock Protection
42 SMUX-13 Unlock Protection
43 SMUX-14 Lock Protection
44 SMUX-14 Unlock Protection
45 SMUX-15 Lock Protection
46 SMUX-15 Unlock Protection

47-63 Unassigned

64 Reserved
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Display Requirements

The number of displays required depends on the choice of AS&C set and on the
configuration of the system The following paragraphs discuss the total number of
displays required for each of the three AS&C sets previously described.

Summary AS&C Points

The summary set consists of a single scan display.

Detailed AS&C Points

Tables B-12 (scan points) and B-13 (control points) list the number of displays
required for each module and, for each module type, how many modules can be
equipped in a single system. Aithough the maximum number of DS3 Interface
Modules is 16 and the maximum number of DS1 Interface Modules is 32, the
switch is limited to a capacity of 256/248 DS3/STS-1 equivalents and, therefore,
the number of DS1 Interface Modules must be reduced by 4 for each

DS3 Interface-32 Module and by 2 for each DS3 Interface-16 or

STS1 Interface-16 Module in the system.

The DACS 1V-2000 system can be equipped in a variety of configurations with
different combinations of DS1, DS3. and STS1 interfaces. The configuration with
the most displays has 32 DS1 Interface Modules and no DS3 interface or

STS1 Interface Modules and requires 70 detailed displays (6 for the Redundant
Controller, Switch, Synchronizer, and Switch Power Modules and 64 for 32

DS1 Interface Modules).

Table B-11. Number of Scan Point Displays

Maximum | Number of Displays per Module
Module Type Modules )
Detailed Extended
E

RC, SYNC, and SW Module 1 6 0]
DS1 Interface Module 32 2 4
DS3 Interface Module (1-8) 8 5 4
DS3 Interface Module (9-16) 8 0 9
STS1 Interface Module 16 0 5
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Table B-12. Number of Control Point Displays

Maximum | Number of Displays per Module
Module Type Modules ‘
: Detailed Extended
RC. SYNC, and SW Module 1 5 0
DS1 interface Moduie 32 1 0
DS3 interface Module (1-8) 8 2 0
DS3 Interface Module (9-16) 8 0 2
STS1 Interface Moduie 16 0 1

Detailed AS&C with Extended Facility Scan

Tables B-12 (scan points) and B-13 (control points) list the number of displays
required for each module and, for each module type, how many modules can be
equipped in a single system. Although the maximum number of DS3 Interface and
STS1 Interface Modules is 16 and the maximum number of DS1 Interface
Modules is 32, the switch is limited to a capacity of 256/248 DS3/STS1
equivalents and, therefore, the number of DS1 Interface Modules must be
reduced by 4 for each DS3 Interface-32 module and by 2 for each

DS3 Interface-16 or STS1 Interface-16 Module in the system.

The maximum number of displays (detailed and extended) is 198 (6 for the
redundant controller, synchronizer, switch, and switch power modules and 192 for
the 64 DS1 Interface Modules) for a DACS 1V-2000 system configuration
consisting of a fully equipped switch, 32 DS1 Interface Modules, and no

DS3 Interface Modules. In normal practice, only changed displays are transmitted,
and this greatly reduces the number of displays sent in any given polling interval.
Displays for modules that are not equipped are not sent in response to a Scan All
ot Scan Changed Displays, but are indicated by a gap in the response.

Display Numbering

Table B-14 lists the AS&C display numbering assignments.
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Table B-13. Scan Point Display Numbering

Scan Display Control Display | Module
0 - Summary {entire system)
1-6 1-5 Redundant Controller Module,
Synchronizer Module,
Switch Module, and
Switch Power Module
7-11 7-8 DS3 Interface 1
12-16 12-13 DS3 Interface 2
17-21 17-18 DS3 Interface 3
22-26 22-23 DS3 Interface 4
27-31 27-28 DS3 Interface 5
32-36 32-33 DS3 Interface 6
37-41 37-38 DS3 Interface 7
42-46 42-43 DS3 Interface 8
47-48 48 DS1 Interface 1
49-50 50 DS1 Interface 2
51-52 52 DS1 Interface 3
53-54 54 DS1 Interface 4
55-56 56 DS1 Interface 5
57-58 58 DS1 Interface 6
59-60 60 DS1 Interface 7
61-62 62 DS1 Interface 8
63-64 64 DS1 Interface 9
65-66 66 DS1 Interface 10
67-68 68 DS1 Interface 11
69-70 70 DS1 Interface 12
71-72 72 DS1 Interface 13
73-74 74 DS1 Interface 14
75-76 76 DS1 Interface 15
77-78 78 DS1 Interface 16
79-80 80 DS1 Interface 17
81-82 82 DS1 Interface 18
83-84 84 DS1 Interface 19

Table continued on next page.

AT&T 365-340-400 July, 1993 B-31



Alarm, Scan, and Control Points

Table B-13. Scan Point Display Numbering (Continued)

Scan Display Control Display | Module

85-86 86 DS1 Interface 20

87-88 88 DS1 Interface 21

89-90 90 DS1 Interface 22

91-92 92 DS1 Interface 23

93-94 94 DS1 Interface 24

95-96 96 DS1 Interface 25

97-98 98 DS1 Interface 26

99-100 100 DS1 interface 27
101-102 102 DS1 Interface 28
103-104 104 DS1 Interface 29
105-106 106 DS1 Interface 30
107-108 108 DS1 Interface 31
109-110 110 DS1 Interface 32

111-119 - Unused
120-123 - DS3 Interface 1 Extended Facilities
124-127 - DS3 Interface 2 Extended Facilities
128-131 - DS3 Interface 3 Extended Facilities
132-135 - DS3 Interface 4 Extended Facilities
136-139 - DS3 Interface 5 Extended Facilities
140-143 - DS3 Interface 6 Extended Facilities
144-147 - DS3 Interface 7 Extended Facilities
148-151 - DS3 Interface 8 Extended Facilities
152-155 - DS1 Interface 1 Extended Facilities
156-159 - DS1 interface 2 Extended Facilities
160-163 - DS1 Interface 3 Extended Facilities
164-167 - DS1 Interface 4 Extended Facilities
168-171 - DS1 Interface 5 Extended Facilities
172-175 - DS1 interface 6 Extended Facilities
176-179 - DS1 Interface 7 Extended Facilities
180-183 - DS1 Interface 8 Extended Facilities
184-187 - DS1 Interface 9 Extended Facilities

Table continued on next page.
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Table B-13. Scan Point Display Numbering (Continued)

Scan Display Control Display | Module

188-191 - DS1 Interface 10 Extended Facilities
192-195 - DS1 Interface 11 Extended Facilities
196-199 - DS1 Interface 12 Extended Facilities
200-203 - DS1 Interface 13 Extended Facilities
204-207 - DS1 Interface 14 Extended Facilities
208-211 - DS1 Interface 15 Extended Facilities
212-215 - DS1 Interface 16 Extended Facilities
216-219 - DS1 Interface 17 Extended Facilities
220-223 - DS1 Interface 18 Extended Facilities
224-227 - DS1 Interface 19 Extended Facilities
228-231 - DS1 Interface 20 Extended Facilities
232-235 - DS1 Interface 21 Extended Facilities
236-239 - DS1 Interface 22 Extended Facilities
240-243 - DS1 Interface 23 Extended Facilities
244-247 - DS1 Interface 24 Extended Facilities
248-251 - DS1 Interface 25 Extended Facilities
252-255 - DS1 Interface 26 Extended Facilities
256-259 - DS1 Interface 27 Extended Facilities
260-263 - DS1 Interface 28 Extended Facilities
264-267 - DS1 Interface 29 Extended Facilities
268-271 - DS1 Interface 30 Extended Facilities
272-275 - DS1 Interface 31 Extended Facilities
276-279 - DS1 Interface 32 Extended Facilities
280-284 280-281 DS3 Interface 9

285-289 285-286 DS3 Interface 10

290-294 290-291 DS3 Interface 11

295-299 295-296 DS3 Interface 12

300-304 300-301 DS3 Interface 13

305-309 305-306 DS3 Interface 14

310-314 310-311 DS3 Interface 15

315-319 315-316 DS3 Interface 16

Tabie continued on next page.
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Table B-13. Scan Point Display Numbering (Continued)

Scan Display | Control Display | Module
—

320-3283 - DS3 Interface 9 Extended Facilities

324-327 - DS3 Interface 10 Extended Facilities

328-331 - DS3 Interface 11 Extended Facilities

332-335 - DS3 Interface 12 Extended Facilities

336-339 - DS3 Interface 13 Extended Facilities

340-343 - DS3 Interface 14 Extended Facilities

344-347 - DS3 interface 15 Extended Facilities

348-351 - DS3 Interface 16 Extended Facilities

352-355 355 STS1 Interface 1

356-359 359 STS1 Interface 2

360-363 363 STS1 Interface 3

364-367 367 STS1 Interface 4

368-371 371 STS1 Interface 5

372-375 375 STS1 Interface 6

376-379 379 STS1 Interface 7

380-383 383 STS1 Interface 8

384-387 387 STS1 Interface 9

388-391 391 STS1 Interface 10

392-395 395 STS1 Interface 11

396-399 399 STS1 Interface 12

400-403 403 STS1 Interface 13

404-407 407 STS1 Interface 14

408-411 411 STS1 Interface 15

412-415 415 STS1 Interface 16
416 - STS1 Interface 1 Extended Facilities
417 - STS1 Interface 2 Extended Facilities
418 - STS1 Interface 3 Extended Facilities
49 - STS1 Interface 4 Extended Facilities
420 - STS1 Interface 5 Extended Facilities
421 - STS1 Interface 6 Extended Facilities
422 - STS1 Interface 7 Extended Facilities

Table continued on next page.
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Table B-13. Scan Point Display Numbering (Continued)

Scan Display

Control Display

Module

423

_ _
STS1 Interface 8 Extended Facilities

424

STS1 Interface 9 Extended Facilities

425

STS1 Interface 10 Extended Facilities

426

STS1 Interface 11 Extended Facilities

427

STS1 Interface 12 Extended Facilities

428

STS1 Interface 13 Extended Facilities

429

STS1 Interface 14 Extended Facilities

430

STS1 Interface 15 Extended Facilities

431

STS1 Interface 16 Extended Facilities
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A

Active
The circuit pack or module is In service, not protected. If it is a traffic-carrying circuit pack or mod-
ule, it 1s carrying traffic

AJarm Delay
Specifies the alarm delay (in seconds) for software-detected alarm conditions. Initial value is 20
seconds.

Alarm Indication Signal (AIS)
A signal transmitted downstream if the incoming signal is defective.

All ones Signal
Signal which is defined to contain all ones i the terminal-to-terminal mode.

Alphanumeric Characters
Letters and digits.

Alternate Mark Inversion
A DS1 fine code in which alternate one bits are positive and negative, but zero substitution is not
used.

ASCII Characters
Letters, digits, and symbols used in the Amencan Standard Code for information Interchange.

Attribute
Alarm indication level: major, minor, or no alarm.

Autolock
When the system autolocks an circuit pack, it switches to protection and forbids return to the work-
ing circuit pack even if the trouble clears. This Is usually caused by multiple protection switches on
that circuit pack in a short time period.

Autolock Numbers of Switches
This parameter is the number of times that the system restores a circuit pack to service (after inter-
mittent failures) in a given autolock switching interval before the circuit pack is autotocked.

Autolock Release Time
The number of hours between times when the system automatically releases autolock.

Autolock Switching Interval
An interval in minutes (see autolock number of switches).

Autonomous
Done by the system without direction by you.

Auto-provisioning
Put into the provisioned state automatically by the system.
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B

B3ZS
Bipolar with 3-zero substitution, a DS3 line code.

Baud Rate
Transmission rate (bits per second) on a link

BER Metric
Specifies the metric for calculating bit error rate at a DS3 interface port. Options are bipolar varia-
tions (BPV) or parity (PTY). (Initial value is BPV.}

Bipolar Variation
A variation of the alternating +1, -1 pattern in a 3-leve! code.

Bit Error Rate Threshold
3 stands for 0.001, 6 stands for 0.000001.

Blue Code
Same as AIS.

Boot
To transfer contents of backup memory into the system’s working memory.

Broadcast
Form a bridge connection.

Byte
Usually refers to a group of eight consecutive binary digits, but sometimes used for bit groups of
other sizes.

C

Call Redirect
Autonomous action taken when the ECI circuit pack an X.25 network is connected to fails. A call
redirect takes up to 2 minutes to compiete and switches the X.25 network to the working EC! circuit
pack.

CBIT
A DS3 line code in which parity checks on biocks of data are used to detect bits in error.

Clear (CL)
An alarm condition no longer exists.

Command Mode
One of two modes used to communicate with the DACS IV-2000 system. This mode involves
entering commands directly into the system without any prompts.

Condition
The type of alarm indication.
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Control Cable ID
Specifies the controller cable identification associated with an interface module or a DS3 perfor-
mance monitor (DS3PM) circuit pack (J cable).

Control Complex
A set of circuit packs (CPU/MTC/SSC) that provide all control functions for the DACS IV-2000 sys-
tem. For the redundant controiler, two control complexes are provided for increased reliability of
the main controller.

Cross-Connect
A piece of hardware used to interconnect line-terminating equipment, multiplexers, and other
equipment.

Crosstalk
A signal induced into one transmission line from another transmission line.

Current Value
In the dialog mode, 1t Indicates that the current value ot a parameter Is used by the system unless
you direct otherwise,

D

Database
A record of cross-connections, status of circuit packs and facilities, and other data.

Default
A value the system automatically uses tor a parameter if the you do not specify a value.

Delimiter
A punctuation mark (colon or comma) used to separate two parameters in an input message.

Demultiplexer
A device used with a multiplexed signai for recovering signals combined within it and restoring the
distinct individual channels of these signals.

Diagnose
Test a circuit pack; also a trouble condition in which a diagnostic test is in progress.

Display Number
Specifies a TABS or TBOS display number.

Double Ampersand (&&)
Specifies multiple addressed ranges of equipment, links, or ports. For example, 1&&-6 means
equipment/link/port locations 1 through 6.

Driven
A driven port is being monitored, and a good signal is expected.

DS1 Code Type
The code type for a DS1 interface port. Code type can be: an asterisk (*), which denotes that the
port was provisioned by a circuit pack insertion rather than by a command; or INIT, which repre-
sents an unset (initialized) value. (Initial value is INIT.)
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DS1GRP
A group of 28 DS1 ports in either an SWIF or a MUX circuit pack,

DS1 Port
Terminates a DS1 signal on either a DSTIF (one of 14 ports), as part of a DS3 signal on a MUX, or
as part of an STS-1(VT1.5) signal on an SMUX circuit pack.

DS1 Signal
A logical signal with a data rate of 1.544 Mb/s {ANS| T1.107). A DS1 signal is produced by combin-
ing 24 DSO signals (8 bits per DS0) and one synchronizing bit, thereby transmitting 193 bits per
frame.

DS3 Equivalent
The second item in the address of a port. It reters either to a MUX circuit pack or to an SWIF circuit
pack, which handies 28 DS1 signals.

DS3 Format
Specifies the line format of a DS3 interface port. DS3 performance monitoring is performed when
CBIT is specified and there is a DS3PM provisioned in the DS3 Interface Module. Initial value is
M13, the common multipiexer format.

DS3 Idle Signal
A signal applied to any DACS 1V-2000 system output port that is not cross-connected to an input
port. This signal lets down stream network elements know that the facility is operating normally
even through the DACS IV-2000 system is not sending a normal DS3 signal.

DS3 Interface Port
Specifies a DS3 port on a MUX circuit pack. if the vaiue UNIT is given, it indicates all the
DS3 interface ports in that DS3 Intertace Module.

DS3 Signal
A logical or electrical B3ZS signal with a data rate of 44.736 Mb/s (ANSI T1.1 07). A traffic-carrying
DS3 signal is made up of 28 DS1 signals and control bits used for synchronization and other pur-
poses. The DS3 signai consists of a succession of masterframes approximately 106 us long. Each
masterframe contains seven subframes, each of which consists of eight data blocks. A data block
contains one control bit and 84 data bits, with three data bits coming from each of the 28 DS1 sig-
nals that make up the DS3 signal.

DSX-1,2,3
Digital cross-connect used to interconnect equipment, provide patch capability, and provide test
access at the DS1, DS2, or DS3 leveil.

Duplex Entity
A pair of circutt packs in which one Is active and the other is in hot standby (clock generators).

E

EC-1
Electrical Carrier-1 is the industry standard nomenclature for an electrical STS-1 signal.

Echo
Display an input at a terminal (a user ID is echoed, but a password is not).
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Enter
Provision a circuit pack or interface moduie by a command, not automatically by the system.

Entity
A specific piece of hardware (such as a circuit pack, memory device, or communication link) that
has been assigned a name recognized by the system.

Entity Identifier
The name used by the system to refer to a circuit pack, memory device, or communication link.

Equalizer
A circuit adjustment used to maintain signal strength between desired limits.

Equipped
The circuit pack or interface module is in the system database and physically in the frame, but is
not yet provisioned.

F

Facility
A one-way or two-way circuit connected to the DACS iV-2000 system that carries a transmission
signal (such as a DS1 or STS-1 signal).

Fault
The circuit pack has a hard (not temporary) fault and can not be able to provide its normal func-
tion.

Forced
A traffic-carrying circuit pack (either service or protection) has been deliberately locked into a
service-providing state by a manual command despite being bad.

Frame
The smallest repetitive block of digital data being transmitted (193 bits in a DS1 signal), which con-
tains twenty-four 8-bit bytes and a synchronizing frame bit.

G

Grooming
Rearrangement of DS1/VT1.5 signals in DS3/STS-1 signals.
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H

Hardware ID
Specifies the hardware identification (type and version of a circuit pack. INIT is the initial system
value.

Header
The first line of a message.

Header Date
Specifies the current date as YYMMDD, where YY is the last two digits of the year, MM is the
month, and DD is the day of the month.

Header Time
Specifies the current time of day as HHMMSS. where HH Is the hour (00 to 23), MM is the minutes,
and SS is the seconds.

Hierarchy

An orderly ranking or sequence of elements, such as that ot menus presented at a terminal.
Hit

A disruption of service that lasts for less than 1 second. Same as outage.

Hot Standby
A circuit pack ready for fast, automatic placement into operation to repiace an active circuit pack.

Idle
An output port is idle if it is not cross-connected to an input port.

Idle Code
It is transmitted downstream automatically from an idle output port, and it can also be transmitted
down stream by manual command from a cross-connected output port. DS1 idle code (the same
as DS1 alarm indication signal) consists of all ones.

In Service
The circuit pack I1s performing normal service functions, either active or standby.
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Input Status
The input signal status ot a DS1, DS3. VT1.5, or STS-1 interface port . Status can be

® DRVN (driven) — where a signal is expected at the port, and the port is being mon-
itored for failures

®  NDRVN (nhot driven) — where no valid signal is expected at the port, and the port is
not being monitored for failures

® INIT (initialized) — or unset meaning that the port is considered not driven until a
valid signal is detected, at which time it becomes driven

B QRSS —where a DS1 port is provisioned as the quasi-random signal source for
the system

{Inttial values are INIT for a DS1 intertace port and DRVN for a DS3, VT1.5, and STS-1 interface
port., and DRVN for DS1 ports of an DS3 interface port)

Jitter
Short-term variations in properties of a digitai signal.

L

Line
A transmission medium, together with the associated equipment, required to provide the means of
transporting information between two consecutive network elements, one of which originates the
line signal and the other terminates the line signal.

Line BuildOut
An attenuating (signal-reducing) element used io keep DS3 output signal strength between
desired limits. The line buildout setting for MUX circuit packs include

B IN —the line buildout is in use, reducing the output signal strength
®  OUT — the line buildout 1s not in use
m  INIT — initialized (unset)

Line Layer
The third layer of the standard SONET signal, used for reliable transport of the path layer payload
and its overhead across the physical medium. Overhead added is accessed at points where STS
signals are formed or terminated. Both lower layers (the photonic and section layers) exist to pro-
vide transport for this layer.

Link ID
The location and type of a user interface link.

AT&T 365-340-400 July, 1993 GL-7



Glossary

Literal Character
A letter, digit, or symbol that is entered in a command. The first hyphen in UNIT-{1-32} is a literal
character; the braces and the second hyphen are not literal characters.

Location
The specific circuit pack, intertace module, interface port, or communication link involved.

Loopback
A circuit arrangement that causes a received signal to be returned to its source.

Loopback State
Specifies the state of DS1, VT1.5, and STS-1 port loopback

B LPBKL (line loopback) — loops the signal from an input port to the corresponding
output port in the same circuit pack by a connection in the circuit pack

B LPBKT (terminal loopback) — loops the signal from an input port to the corre-
sponding output port in the same circuit pack by a cross-connection in the switch
module

®  LPBKI (internai loopback) — ioops the signal from an output port to the corre-
sponding input port of the same circuit pack.

M

M13
A standard format used for DS3 signals, produced by a DS1-to-DS3 multiplexer.

Maintenance
The circuit pack has been locked into a non-service-providing state by a manual command.

Maintenance Condition
A circuit pack state in which some normal service functions are suspended, either because of a
problem or in order to perform special functions (copy memory) that cannot be performed while
normal service is being provided.

Mapped
Cross-connected.

Memory Class
Specifies a class of memory, which can be either:

B PROG — software release

m  DBASE — database

Memory Data
Specifies the data (8 hexadecimai digits) associated with a memory type.

Memory Location
Specifies the equipment, DS1 interface port, DS3 MUX port, or STS-1 SMUX port location associ-
ated with a memory type.
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Memory Type
Specifies the memory device of

® WKG — working (system) random access memory
@ PRI — primary backup {(disk}
m  SEC — secondary backup (tape), INIT.

Menu/Prompt Mode
One of two modes used to communicate with the DACS 1V-2000 system. When operating in this
mode, the system lets you choose commands from menus and then prompts you for information to
complete the command.

Multipoint Address
Specifies the Layer 2 {multipoint) address used on a TABS link.

N

N-Rate Cable
A cable that carries an N-rate signal (27.648 Mb/s), which includes 14 DS1 signals , 1 STS-1(cc-
SPE) signal, or 14 STS-1(VT1.5) signals and timing information. There are four N-rate cable

groups. They are:
® R1—from SWIF or MUX to SWIO
B X1 —from SWIO to SWCS
B Y1—fromSWCSto SWIO
®  T1—from SWIO 10 SWIF or MUX

Network Element
A DACS IV-2000 frame I1s a network element.

Notification Code
The notification code for alarm and status conditions, which include:

MJ — major alarm

MN — minor alarm

NA — indicates no alarm (status only)
@ CL — cieared alarm.

NOVAL (no value)
In dialog mode, it indicates that no value is used for this parameter unless you enter one.
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O

Out Of Service (QO0S})
The circuit pack is not providing its normal service function {removed from service or protected)
either because of a system problem or because it has been removed from service manually. 00S
is also used for out-of-synchronism.

Outage
A disruption of service that lasts for more than one second. Same as hit.

Output Mode
Specifies what is being transmitted from a DS1. VT1.5. or STS-1 output port. The modes are

® NORM — normal cross-connected data

®  TERM (terminated) — IDLE code

B AIS — alarm indication signai

B QRSS — an externally generated DS? test signai, assumed to be quasi-random

Initial value is NORM.

P

Parity Check
To determine whether a block of digital data has been corrupted in transmission, you can use an
even-parity format in which an exira bit is added to the block at the transmitter if necessary so that
the block always contain an even number of one bits. A parity-checking circuit at the receiving end
can determine whether an error has occurred in transmission. An odd-parity format can also be
used for the same purpose.

Path
A logical connection between the point at which a standard frame format for the signal at the given
rate is assembled, and the point at which the standard frame format for the signal is disassembled.

Path Layer
The highest of the four layers of a standard SONET signal, used to transport services between
path terminating network elements. Examples of such services include DS1s, DS3s (synchronous
and asynchronous), and video signals.

Path Overhead (POH)

Overhead (informational bytes) assigned to and transported with the payload until the payload is
demutltiplexed.

Payload Pointer
The pointer that shows the location of the beginning of the Synchronous Payload Envelope (SPE).

Photonic Layer
The lowest of the four layers in a standard SONET signal, used to convert STS signals and OC
(optical carrier) signals.
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Poll Timing
Specifies how often (in seconds) the system expects a poll request from a telemetry remote on a
TABS or TBOS link.

Port
The place of access on an interface circuit pack that connects the DACS 1V-2000 system to a DS1,
DS3, or STS-1 signal.

Primary Line
The second line In an output message.

Program
The software that directs the operation of the main controller and other frame elements.

Protocol
Detailed format and procedures used tor transmitting digital data.

Protocol Type
indicates the protocol supported on a intertace link.

Provisioned
The cireuit pack Is ready to perform its intended function. A provisioned circuit pack can be ACT,
IS, STBY, POS, or OCS.

Pulse Code Modulation (PCM)
The process by which analog signals are sampled, quantized, and coded into a digital bit stream.

Q

Quasi-random Signal Source (QRSS)
It generates a specific, reproducible but complicated digital test signal that resembles a normal
traffic-carrying DS1 signal.

R

Red-lined
Given special protection against unintentional disconnection.

Released
If an input port, it is not under test access; if an output por, it is not cross-connected to an input
port under test access.

Rollover
Operation used when the transmission facility between the system and an upstream system is to
be replaced.
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S

Section
The portion of a transmission facility, inciuding terminating points, between:

@  aterminal network element and a line-ierminating network element, or
® two line-terminating network eiements.

B Aterminating point is the point, after single regeneration, at which performance
monitoring is (or can be) done.

Section Layer
The second of the four levels in a standard SONET signal, used to transport an STS frame across
a physical medium. This layer uses the photonic layer to form the physical transport.

Side Switch
Autonomous action taken when the active control complex (CC) fails. A side switch takes up to 5
minutes to complete and switches the standby CC to the active state.

Single Ampersand (&)
Specifies muitiple addressed equipment, links. or ports. For example, 1&-5 means equipment/link/
port locations 1 and 5.

SNIDER
Protocol {(message format) used on administrative links.

Software ID
Gives the software version information for the system. The software {D contains:

m  aone-digit number giving the software release
B atwo-digit number giving the 1ssue
®  aone-digit number giving the point release

Split
Test access state in which an incoming signal is cross-connected to the receiver of a test set rather
than to a previously connected output port, and a signal from the transmitter of the test set is
cross-connected to the previously connected output port.

Standby
The circuit pack is in service but is not providing service functions. It is ready to be used to replace
a similar circuit pack either by protection or by duplex switching.

State

The state of a circuit pack indicates whether it is defective or normal, whether it is ready for normai
use, etc.

STSX-1

Digital cross-connect used to interconnect equipment, provide patch capability, and provide test
access at the STS-1 level.

STS1 Interface Port
Specifies a STS1 port on an SMUX circuit pack. If the value UNIT is given, it indicates all the
STS1 interface ports in that STS1 Interface Module.
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STS Envelope Capacity
Bandwidth within and aligned to the STS frame that carries the STS synchronous payload enve-
iope (SPE).

SSTS Path Overhead
Nine evenly distributed path overhead bytes per 125us starting at the first byte of the STS SPE.
STS path overhead provides for communication between a point of creation of an STS SPE and its
point of disassembly.

STS Payload Capacity
The maximum bandwidth within the STS SPE that is available for payioad.

STS-1 Signal
The basic building block signal in the SONET standard (ANSI T1.105 and Bell Communi-
cations Research’s Technical Reference, TR-TSY-000253). An STS-1 signal has a data
rate of 51.84 Mb/s. An STS-1 signal frame consists of 90 columns and 9 rows of 8-bit
bytes, for a total of 810 bytes (6480 bits) for a frame length of 125us. The first three col-
umns of an STS-1 signal are the transport overhead which contains overhead bytes of
section (nine bytes) and fine (eighteen bytes) layers. The remaining 87 columns of 9
rows of bytes (783 bytes) make up the STS-1 envelope capacity.

STS Synchronous Payload Envelope (STS SPE)
A 125us frame structure composed of STS path overhead and bandwidth for payload.

Synchronous
The essential characteristic of time scales or signais such that their corresponding significant
instances occur at precisely the same average rate.

Synchronous Network
The synchronization of synchronous transmission systems with synchronous payloads to a master
(network) clock that can be traced to a reference clock.

Synchronous Payload
Payloads that can be derived from a network transmission signal by removing integral numbers of
bits from every frame. That is, no varable bit swffing rate adjustments are required to fit the pay-
load in the transmission signal.

Subrate
In the Digital Data System, a data bit rate that is either 2.4, 4.8, or 9.6 kb/s.

T

Terminated
Output mode in which idle code Is transmitted downstream.

Test Mode
Specifies the test access mode.

Transport Overhead

The overhead (informational bytes that contain the line and section overhead) added to the STS
SPE for transmission.
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Tributary
One of the 28 DS1 (1.544 Mb/s) channels in = DS3 (44.736 Mbi/s) signai or one of 28 VT1.5
{1.728 Mb/s) channels in an STS-1 (51.84 Mbys} signai.

U

UCAL
Specifies the user community authorization levei: 5 means a superuser (system administrator); 1
means an ordinary user.

Unit
An interface module; the term is sometimes used instead of entity or subassembly.

Unit Type
Specifies the type of interface module:

B 32DS3 — for DS3 Interiace-32 Module
m  16DS3 — for DS3 interface-16 Module
m  DS1—for DS1 interface Module
B DS1P —tor DS1 Intertace-Protection Module.
m  16STS — for STS1 Intertace-16 Module
Vv
Virtual Tributary (VT)

A structure designed for transporting and switching some STS1 payloads.

Volatile Memory
Type of memory that is lost if electrical power 1o It Is Interrupted.

VT1.5 Port
Terminates a VT1.5 signal that is part of an STS-1 signal on an SMUX circuit pack.

VT1.5 Tributary
A SONET logical signal with a data rate of 1.728 Mb/s. In the 9-row structure of the
ST8-1 SPE, a VT1.5 occupies 3 columns. VT-structured STS-1 SPEs are divided into
seven VT groups. Each VT group occupies 12 columns of the 9-row structure and for
VT1.5s contain 4 VTs per group.

VT Envelope Capacity
Bandwidth within and aligned to the VT Superframe that is available for the VT Synchronous Pay-
load Envelope.

VT Group
A nine-row by twelve-column structure (108 bytes) that carries one or more VTs of the same size.
Seven VT groups (756 bytes) are byte-interleaved within the VT-organized SPE.
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VT Path Overhead
One path overhead byte per 500us located at the first byte of the VT SPE. VT path overhead pro-
vides for communication between the point of creation of the VT SPE and the point of its disassem-
bly.

VT Payload Capacity
The maximum bandwidth within the VT SPE that 1s available for payload.

VT Superframe
The VT is organized into a 500s superframe structure overlaid on and aligned to a 125s STS1
SPE. Contained within this structure is the VT payload pointer and the VT SPE.

VT Synchronous Payload Envelope (VT SPE)
A 500us frame structure carned by the VT, composed of VT path overhead and bandwidth for pay-
foad. The envelope is contained within the VT envelope capacity and can have any alignment with
respect to it.

1%

Wideband Loopback
The connection of a VT1.5 [VT1.5(cc-SPE) or VT1.5(DS1)] tributary from an incoming STS-1 facil-
ity to the outgoing direction of the same facility. This type of loopback differs from a line loopback in
that the signal being looped-back is not at the line rate, and it is necessary to modify the VT pointer
bits to perform the loopback. The DACS 1V-2000 system implements the wideband loopback as a
terminal loopback (the ioopback point is in the cross-connect network).
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A

Activity Menus
Addressing[4-4]
EID Slot Number[3-T§]
EID, Entity Identifier[4-4]
Ports (DS1/DS3/STS1) [E=6]
TID, Target identifier[4-4]
Administrative Link [2-9]
Security[2-64
Administrative Links[Z=5]
Als[2-6d
AlS Signal[2-68]
Formats
Alarm and Control
interface Characteristics
Alarm Clear for Alarm Messages[2-8]
Alarm Indication Signal[2-68] 269
Alarm Indicators [A-21
Alarm LEDs
Off iIn 0OS-MCOND State[3-29
Alarm Points B=1
Through Relay Closures[B2]
Aliarm Reporting[2-6]
Alarm Thresholds[2-67
Alarm, Scan, and Control Points|B-1

Detailed AS&C with Extended Facility Scan Points[B-30

Detailed Display Set
Detailed Set[B-29]

Display Numbering

Display Requirements[B-29]

DS1 Facilities[B-23

DS1 Interface Modules
DS3 Facilities[B-24

DS3 Interface Modules[B-19
EC-1 Facilities[B-25

Extended Facility Display Set[B-23]
RC, SYNC, and SW Modules[B-§
Summary Display Set[B-4]

Summary Set[B-29
Types[B-1]

Alarms

Circuit Packs[2-7

Critical -8, [2-67]

Critical, AS&C Points|B-2

Maintenance P-6l

Major[2-§,

Major, AS&C Points B-2

Minor2-§,

Minor, AS&C Points[B2]

Multiple Processing[2-8]

Office[2-6]

Office and Remote[A=10]

Office and Telemetry Terminal Strip

Remote[2-6]

RTRV-ALM-ALL Command[2-8]
ALL, Message Screening =4
Ambient Characteristics 3-26]
AMI[3-48]
ANSI Standards

DS1 Performance Monitoring[2-2Q
Application of Special Signals [2-68]
Architectural Flexibility[2-39
Architecture

Hardware

Software [-12]
AS&C Points B-71[B-1]

Detailed AS&C with Extended Facility Scan Points[B-30]

Detailed Display Set B-7]

Detailed Set B-29

Display Numbering

Display Requirements [B-29]

DS1 Facilities [B-23

DS1 Interface Modules[B-16]

DS3 Faciliies[B-24

DS3 Interface Modules[B=19

EC-1 Facilities

Extended Facility Display Set

RC, SYNC, and SW Modules|B-8]

Summary Display Set[B=d

Summary Set[B-29

Types[B-1]
Association of Bays, Interface Modules, and Interbay

Cables

AUTO, Message Screening 4-4
Autolock[B-77]
Automated Facility Turnup Test[2-71]
Automatic Camp-on Monitoring

DS1 Performance Monitoring[2-16]
Automatic Circuit Pack Restoral[2-74]
Automatic Protection Switching and Traffic[2-77
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Autonomous Messages
Output Messages[4=21

AUX PWR MOD[3-3§

Auxiliary Power Module

B

B8ZsS[3-48,
Bays 3-1
Capacity of[3-70
Cooling[3-12
DS1 Interface (INTFC)[B-8l
DS3 Interface (INTFC)[B-7]
Initial Configurations[3=17]
Interbay Cabling
Mounting B=12
Startup Configuration B=13
STS1 Interface (INTFC) B=g
STS1/DS3/DS1 Interface (INTFC) B=9
Switch (SW) BH
Bays, Interface Modules, and Interbay Cable
Associations B=3
Biock Error Counts (BEC) B=27]
BNC Connectors[2-79, B=E8
Boards, Fuse
Redundant Controller Fuse Board B-37
Boot Time [A-19
Bridged Access Full-Time Monitoring[2=14
Bridged Cross-Connections P-489
Facility Rolling2=4g
Bridging =11, 2=3
Bus Transients, Protection E-79
BXA Circuit Pack B=24, B-48, [3-53, [3-506], 358, 3-6 7,

C

Cables
Characteristics B=7
Constraints[3-10]
Control (J-Cables) B=14
Interbay Cabling[3=12]
Interbay Numbering System for
Interbay, Associations (Bays, Interface Modules) B3
N-Rate B=13, B=30
N-Rate, Assignments
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Camp-on Monitoring
Automatic E-T5]

DS1 Performance Monitoring P=T8]

Manual B=18
Capabilities

of System B
Capacity

DACS 1V-2000 System B-10

interface Bays[3-10]
C-Bit Parity

Formatted DS3 Signals,

Performance Monitoring,

CB-149 Parameters =217

Changing Passwords =8]
Charts

Fuse B34

interface Bay Fuses B33

Redundant Controller Fuse Board B=34
Switch Bay (Bay 5) Fuses[3-33]

CILINKET
Administrative Link E=3

Craft Interface Terminal BE=11]

PAD ETT]
Security 2=R4
Snider
TABS/TBOS EE13
X.25 =11
Circuit Packs B=88
Alarms[Z3
Automatic Restoral P=74]

BXA =23, B-48, B-53, B-54, B-53, B-67,[3-83

CLKDR 322, 653, B-72
DS1IP g57 653
DS1RYEER

DS3PM =13,

DS3PM/TABS Option, DS3 Performance Monitoring

Data ReportingZ=30

ECI

MUX[351,

MUXP [3:63, B-67
MUXPS B532,
PMGRB-52] [3-F8
Power B-921

PWRE B-49, 359, B-70
SMUX[B73, 3-8
SMUXP =821
SWIFE3]

UC 13, B=28,B-59, B=71

Valid Slot Numbering of B=T8l

CLKDR Circuit Pack3=44, 353,

CLLIER
Coding Violations (CV)E=29
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Command I
RTRV-ALM-ALL B-§
Command and Message L_Language Specifications D
COMMAND Mode, Dialog Mode 2]
Command Verification P=65, Data
Command-Line Mode E=Z7 Missing Indicator, DS3 Performance Monitoring Z-30]
Configurations Reporting DS3 Performance Monitoring, DS3PM/TABS
initial Bays[B-17 Option
Maximum of DS3 Interface Modules B-4 Data Reporting
Maximum of STS1 Interface Moduies B=4 DS1 Performance Monitoring B-25]
Maximum with DS1 Interface Modules DBALL, Message Screening B4l
Startup for Bays B=19 DBAUTO, Message Screening B4
System B-10 Dedicated Full-Time Monitoring
Connectors Delay
BNC P=73, Alarm
Control Cables Detailed Display Set B=1
Interbay Numbering SystemB=3 Dialog Mode
J-Cables[3-14] COMMAND Mode[4-2]
Control Complex[3-23 MENU Mode f4-2]
Control Points B=1, B=2 Disk Drive B=8]
Displays B2 Capability -5
DS1 Facilities[B=23 Documents
DS1 Interface Modules B=18d Ordering xviil
DS3 Facilities B=24| Related xvii
DS3 Interface Modules BE=T3 D81 Cross-Connections
EC-1 Facilities B-28 Map Retrieval B=43]
RC, SYNC, and SW Modules Rollover E=50
Control Switch DS1 Interface Module B=43
Equipment Switches B-15, B-23 AS&C Points B=18]
Conventions BXAB3E3
Facility Numbering CLKDR[=23,[3-59, =72
Cooling for Bays B=19 DS1 Facilities, AS&C Points[B-23
Craft Interface Terminal E=13 DS1RYER3
Craft Interfaces B-64, PMGR
Craft Interface Terminal, Link PWRE B=48, 59,
Specifications B-12] UC B-46) 359, B-71
Critical Alarms B=8, DS1 Interface-Protection Module[3-43
AS&C Points B-3 DS1 Loopbacks
Cross-Connections P=3 DS1 Performance Monitoring =13
Bridged Applications[2-17
Capability=14, [A-T7] Automatic Camp-on Monitoring
DS1 47 Camp-on Performance Monitoring
One-Way, Two-Point P=23 Far-End Parameters (ANSI Standards) =20
STS-1 27 Full-Time Performance Monitoring =14
Two-Way, Two-Point P45 Line Code Violations (CVL)[2-20]
Types B=23, 2=47, =43 Line Errored Second (ESL)|2-20
VT1.52-48] Line Severely Errored Seconds (SESL)

Manual Camp-on Monitoring =18
Monitored Parameters[Z-19

MUX Circuit Pack B398

Near-End Line Parameters[2-20
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Near-End Path Parameters E-T9 DS3 Signal =4
Option Mixing B=T7] AS&C Points [B-24]
Parameter Measurements[2-22] Data Missing tndicator, Performance Monitoring[2-30
Path Bursty Errored Seconds (BESP)B-13] Idle Signal
Path Code Violation (CVP)[2Z19, E=21] initial Bay Configuration B=12, B-T8 B-T9
Path Degraded Minute (DMJZ224, [2-2 intertace (INTFC) Bay B=7, B8
Path Errored Seconds (ESP)2-13 interface Protection Groups B-74]
Path Out-of-Frame Second (OOFS) P=T9 Number of Detected Errors Counter, Performance Mon-
Path Severely Errored Seconds (SESP)[2-20Q ftoring
Performance Monitoring Data Reporting[2-2§ OOF Seconds, Performance Monitoring =311
PMRG1 Circuit Pack [3=38] Performance Monitoring Data Reporting, DS3PM/TABS
Scanned Monitaring[2-1§ Option
Severely Errored Frame Seconds (SEFS) Type A Errored Seconds, Performance Monitoring P-31
Slipped Seconds (SLS)E-Z2] Type B Errored Seconds, Performance Monitoring [2-31
SWIF Circuit Pack[3-38] Type C Errored Seconds, Performance Monitoring[2-31
Trouble Condition Reporting DS3PM Circuit Pack [=13, B=66]
Unavailable Seconds (UAS)[2-20,[2-21 DS3 Performance Monitoring Data Reporting, DS3PMW/
DS1 Signal TABS Option Z=30
AS&C Points B-23
Initial Bay Configuration —
Input Port Status[2=77]
Interface (INTFC) Bay B8] E
Interface Protection Groups B-75]
Interface-Protection (INTFC-P) Module[3-45] ECI
DSt Test Access[2-52] EIC Addressing E=5
DS1IP Circuit Pack B-52, B-53 EQPT Modifier =21
DS1RY Circuit Pack 3-53] LINK Modifier @=5]
DS3 Interface Module 55 Slot Number [3=18]
AS&C Points STS-1 Modifier @4
BXARB=ET T1 Modifier
DS3 Facilities, AS&C Points B=24 T3 Modifier|4-5
DS3PM VT1 Modifier [2-5]
MUX B=61,[3-67 Enhanced Communications interface [-12]
MUXP =68 357 Entity {dentifier Addressing[Z=H
MUXPS[3-67 Envelope Capacity
PMGR[3-66] STS-1 Signal 4]
DS3 interface-16 Module B-55 Environmental Considerations [A-26]
DS3 Interface-32 Module B-55 EQPT Modifier
DS3 Loopbacks EID Addressing
Line[Z=10 Equipment
DS3 Performance Monitoring =13, Auxiliary Power Module B-38]
Block Error Counts Circuit Packs 3=88]
Coding Violations Control Switches B-13
Errored Seconds Type AB-28 DS1 Interface (INTFC) Bay
PSET#1 Performance Parameters E=27] DS1 Interface Module[3=43
PSET#2 Performance Parameters =291 DS1 Interface-Protection Module B=29
Severely Errored Seconds P=28, P21 DS3 Interface (INTFC) Bay [3-7,
Unavailable Seconds B=28, DS3 Interface Module B-55

DS3 Interface-16 Module[3-55
DS3 Interface-32 Modulel3-55
Equipment Indicators [Z=13]
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Fan Assembly B-84]
Redundant Controlier Module
Redundant Controller Power Module [3-35]
Status Panel =13
STS1 interface (INTFC) Bay B=8
STS1 interface-16 Module =63
STS1/DS3/DS1 interface (INTFC) Bay B-9
Switch Module
Switch Power Module
Switches
Synchronizer Module [3-4Q]
Error Responses[£2
Errored Seconds
Type A, DS3 Performance Monitoring E=28, E-37
Type B, DS3 Performance Monitoring E=37
Type C, DS3 Performance Monitoring B=31
Extended Facility Display Sets[B-23
Extended Super Frame (ESF)
Framing Format B-13]

F

Facility
Data Missing Indicator, DS3 Performance
Monitoring =30
DS1, AS&C Points [B-23
DS3 Performance Monitoring Data Reporting, DS3PM/
TABS Option
DS3, AS&C Points[B24
EC-1, AS&C Points[B=25
Extended Facility Display Sets. AS&C Points[B-23|
Failure Detection2=64
Maintenance
Special Signals[2-68
Number of Detected Errors Counter, DS3 Performance
Monitoring E-30]
OOF Seconds, DS3 Performance Monitoring B=37
Rolling, Bridge Cross-Connections
Terminations £=3
Turnup Test2-71]
Type A Errored Seconds, DS3 Performance
Monitoring[2-31]
Type B Errored Seconds, DS3 Performance
Monitoring P=31]
Type C Errored Seconds, DS3 Performance
Monitoring B=31
Facility Terminations 1]
Failure Detection
Facility

Failure Monitoring =11
Failures
Between Interface Protection Groups -76]
Between Switch and Interface Groups E=76]
in Interface Protection Group B-78]
In Switch Group B=78]
Fan Assembly [3-84
Fan Filter Replacement Indication Z=74]
Far-End (FEND)
Parameters, DS1 Performance Monitoring[2-20
Far-end Parameters
Severely Errored Frame Seconds (SEFS) B2
Slipped Seconds (SLS)[2-21
Far-End Receive Failure Signal P-70]
Fault
Isolation
Reporting
Tolerance B=19
Features of System[-1]
FERF Signal
Frame Maintenance B=73|
Framing Format
Extended Super Frame (ESF)ET3
Super Frame (SF) B-13
Unframed (UNF)[213]
Full-time Monitoring
Bridged Access[2-14
Dedicated[2-14]
DS1 Performance Monitoring[2=T4]
Fuse Charts[3-39
Interface Bays
Switch Bay (Bay 5)[3-33
Fuse Panel
Main B33
Power[3-93
Fuses
Redundant Controller Fuse Board[3-97

G

Grooming f=11],

Groups
Failures Between Interface Protection Groups[2-76]
Failures Between Switch and Interface Groups[2-76
Failures in Interface Protection Group B=785
Failures in Switch Group
Interface Protection
Protection[2-74]

Switch Protection
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Guidelines
Operational

H

Hardware Architecture [=14]
Human User Type @4
Human-Machine

Mode of Operation g=3

I

|dle Signal P68

Indicators E=13, [A-21
Alarm B3

initial Bay Configurations[3-1
DS1 interfaces[3=20]
DS1/DS3 Interfaces[3-19

DS1/DS3/STSH1 interfaces[3-19

DS3 Interfaces[3-77

DS3/STS1 Interfaces[3-18

STS1 Interfaces
input Command Routing 2=
Input Port Status B-71

INPUT, Message Screening =4
In-Service Upgrade to Release 3.0 B-§

Interbay Cabling

Associations (Bays, Interface Moduies)[3-3

Interbay Control Cables
Numbering System B3
Interface Bay
Fuse Chart
interface Characteristics
Alarm and Control[A-10
interface Groups

Failures Between Switch and Interface Groups

Interface Module

DS1B-43

DS1 Facilities, AS&C Points B-23

DS1 Protection B=43]
DS1, AS&C Points[B-19
DS3

DS3 Facilities, AS&C Points B-24]

DS3 Interface-16[3-5
DS3 Interface-32|(3-5
DS3 INTFC-16[3-55
DS3 INTFC-3213-55
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DS3, AS&C Points[B-19
EC-1 Facilities, AS&C Points [B-2§
Numbering System B3, B=TH
STS1 Interface-16[3-63
STS1 INTFC-1603-Aa
interface Modules, Bays, and Interbay Cable
Associations [3=3]
intertace Protection Groups[2-74]
DS1
DS3B74
Failures
Failures Between Groups
STS-1B278
interface Security =1
Superuser Privileges =8
User Categories E-7]
User Privileges[4-8
interfaces
Craft P54, B9
Craft and OS Specifications
DS1 Interfaces Initial Bay Configuration[3-20)
DS1/DS3 Interfaces Initial Bay Configuration[3-19
DS1/DS3/STS1 Interfaces Initial Bay Configuration B=19
DS3 Interfaces Initial Bay Configuration[3=17]
DS3/STS1 Interfaces Initial Bay Configuration
Operations System[4-9
OS[&4
STS1 Interfaces Initial Bay Configuration 3=T8]

L

LEDs
Legal Characters
Special
UiDs/Passwords 7]
Line Code Violations (CVL)[2-20
L.ine Errored Second (ESL) R-20
Line Parameters
Line Code Violations {(CVL)|2-20
Line Errored Second (ESL)|2-20
Line Severely Errored Seconds (SESL) p-20
Near-End, DS1 Performance Monitoring 2-20
Line Severely Errored Seconds (SESL) 2-20l
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Link[4-9]
Administrative Link B=3
Craft Interface Terminal[@=T17
PADETT
Security B-64]
Snider g=11
TABS/TBOS 411
X.25[4-17
LINK Modifier
EID Addressing =5
Link Specifications
Snider
TABS/TBOS [&-T5)
X.25
Loopback Test Access
LOOPE Mode[2:62
LOOPF Mode
Loopbacks B=8]
DS128
DS3 Line =10
STS-1 2-3,B11]
STS-1 Line =11
STS-1 Terminal =11
Test Access Connections
VT1.5E3
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