Lucent Technologies

Bell Labs Innovations

Metropolis® DMX Access Multiplexer
Release 3.0

User Operations Guide

365-372-301 R3.0
Issue 6
July 2002

Copyright © 2002 Lucent Technologies
All Rights Reserved




Copyright © 2002 Lucent Technologies. All Rights Reserved.
Thismaterial i sprotectedby thecopyrightlawsof theUnited Statesandother countries. Itmay notbereproduced, distributed, or al teredinany fashionby any entity internal or

hion by any entity (either internal or external to Lucent Technologies), except in accordance with applicable agreements, contracts or licensing, without the
express written consent of Lucent Technologies and the business management owner of the material.

For permission to reproduce, please contact:
Your Acount Exceutive

Notice

The information in this document is subject to change without notice. Although every effort has been made to make this document as accurate, complete, and
clear as possible, Lucent Technologies and its predecessors assume no responsibility for any errorsthat may appear in this document.

Mandatory Customer Information

Federal Communications Commission (FCC) Notification and Repair Information

This equipment is designed to comply with the limitsfor a Class A digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in acommercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with the instructions manual, may cause interference to radio communications.
Operation of this equipment in aresidenceislikely to cause harmful interference, in which case, the user will be required to correct the interference at hisown

expense.

Security

In rare instances, unauthorized individual s make connectionsto the telecommuni cations network. In such an event, applicable tariffs require that the customer
pay all network charges for traffic. Lucent Technologies and its predecessors cannot be responsible for such charges and will not make any allowance or give
any credit for charges that result from unauthorized access.

Trademarks

3Com isaregistered trademark of 3Com Corporation.

BESS, LGX, SLC, and ST are registered trademarks of Lucent Technologies, Inc.
Adobe and Acrobat are registered trademarks of Adobe Systems, Inc.

CLEI, CLLI, CLCI, and CLFI aretrademarks of Telcordia Technologies, Inc.
COMMON LANGUAGE isaregistered trademark of Telcordia Technologies, Inc.
CSA isaregistered trademark of Canadian Standards Association.

IBM is aregistered trademark of International Business Machines Corporation.
Intel and Pentium are registered trademarks of Intel Corporation.

Reader (Adobe Acrobat Reader) is atrademark of Adobe Systems, Inc.

UL isaregistered trademark of Underwriters Laboratories Inc.

WaveStar and Metropolis are registered trademarks of Lucent Technologies, Inc.

Windows, Windows NT, MS-DOS, and Microsoft are registered trademarks of Microsoft Corporation.

Limited Warranty

The terms and conditions of sale will include a 1-year warranty on hardware and applicable software.

Ordering Information

To order more copies of this document or other Lucent documents, please contact the Customer Information Center (CIC) at www.lucentdocs.com.
Support Telephone Numbers

Technical Support Telephone Numbers

For SONET technical assistance, call Lucent Technologies Technical Support Services (TSS) at 1-866-L UCENT8 (866-582-3688).
This number is monitored 24 hours a day.

Information Product Support Telephone Number
You can also call these telephone numbers to provide comments on the Metropolis® DMX Access Multiplexer or to suggest enhancements.

This document was devel oped by the Lucent Learning Organization (LLO).



L ucent Technologies
values your comments! Lucent Technotogles

Metropolis® DM X Access M ultiplexer, Release 3.0
User Operations Guide

365-372-301 R3.0 Issue 6 Date: July 2002

Lucent Technol ogies welcomes your comments on this information product. Your opinion is of great value and helps usto
improve.

1. Was the information product:

Yes No Not

applicable
In the language of your choice? m| m| m|
In the desired media (paper, CD-ROM, etc.)? m| m| m|
Available when you needed it? m| m| O

Please provide any additional comments:
2. Please rate the effectiveness of this information product:

Excellent More than Satisfactory Lessthan Unsatisfactory Not

satisfactory satisfactory applicable
Ease of use m| m| m| m| m| m|
Level of detail O O O O O O
Readability and clarity m| m| m| m| m| m|
Organization O O O O O O
Completeness a a a m| m| m|
Technical accuracy O O O O O O
Quiality of trandlation a a a a m| m|
Appearance O O O O O O

If your response to any of the above questionsis “Less than satisfactory” or “Unsatisfactory,” please explain your rating.

3. If you could change one thing about this information product, what would it be?

4. Please write any other comments about this information product:

Please complete the following if we may contact you for clarification or to address your concerns:

Name: Date:
Company/organization: Telephone number:
Address:

Email address: Job function:

If you choose to complete this form online, go to http: //mww.lucent-info.com/comments
Otherwise fax to 407 767 2760 (U.S) or +1 407 767 2760 (outside the U.S) or email comments to ctiphotline@lucent.com

L1/ o™ "—L _; -‘_- _alrml —v'lr/ﬁ N '—L-——‘—.







Lucent Technologies
Bell Labs Innovations

Contents

About this Information Product XXXV
1 System Overview 1-1
Introduction to Metropolis® DMX Access M ultiplexer 1-3
Feature Descriptions (Release 1.0) 1-7
Feature Descriptions (Release 1.1) 1-10
Feature Descriptions (Release 2.0) 1-14
Feature Descriptions (Release 2.1) 1-17
Feature Descriptions (Release 3.0) 1-20
2 Platform Description 2-1
Shelf Descriptions 2-3
Shelf Configurations 2-11
Typical Bay Arrangement 2-14
Circuit Packs 2-15
Passive Optics Shelf 2-27
External Optical Amplifiers 2-29
Control 2-31
Power 2-32
3 Operations Interfaces 3-1
What are Operations I nterfaces? 34
Release Compatibility 3-6
Ol Compatibility 3-8
Data Communications Channel (DCC) 39

Issue 6, July 2002 Vv



IAO LAN Ports 3-15

Network Size 3-18
Directory Services 3-19
Introduction to the WaveStar® CIT 3-24
WaveStar® CIT Access 3-25
Software Download (Generic) 3-30
Database Backup and Restore 3-33
IP Access for Network Management 3-35
Time and Date Synchronization 3-41
Office Alarms Interface 3-43
SYSCTL and Equipment Indicator Interfaces 3-45
Remote NE Status 3-49
User-Settable Miscellaneous Discrete Interface 3-52
4 Synchronization Interfaces 4-1
Network Synchronization Environment 4-3
Synchronization Features 4-5
Timing Distribution 4-8
Synchronization M essaging 4-12
Sync Messaging Feature Details and Options 4-17
Sync Messaging Examples 4-20
Frequently Asked Network Timing
Distribution Questions 4-27
5 Provisioning, Security, & Administration 5-1
Provisioning 5-3
Cross-Connection Provisioning 5-6
Provisionable Parameters 5-12
Security 5-32
Administration 5-36
CONTENTS 5372201 R20

Vi Issue 6, July 2002



6 Performance Monitoring 6-1

Introduction to Performance Monitoring 6-3
OC-N Performance Parameters 6-8
EC-1 Performance Parameters 6-12
STS-N Performance Parameters 6-14
VT1.5 Performance Parameters 6-16
DS3 Performance Monitoring Parameters 6-17
DS1 Performance Monitoring Parameters 6-22
Ethernet Performance Monitoring Parameters 6-25
SNMP Parameters and Traps 6-27
7 Ethernet 7-1
Applications 7-3
Ethernet Circuit Packs 7-7
Tagging Modes 7-11
Ethernet Topologies 7-15
Rapid Spanning Tree Protocol 7-22
Port Default Priority 7-26
8 Acceptance Tasks 8-1

Task 100: Accept Metropolis® DMX Shelf

(Looped Back) 8-3
Task 101: Test (Accept) End-to-End
Metropolis® DMX System (Network) 8-7
9 Operations Tasks 9-1

Task 200: Connect Personal Computer (PC) and
Establish WaveStar® CIT Session 9-3
Task 201: Reserved for Future Use 9-13
Task 202: Enable or Lockout System Security and/or
Edit, Delete, or Enter aUser’s Login 9-15
Task 203: Perform LED Test 9-21

365-372-301 R3.0 CONTENTS

Issue 6, July 2002 Vii



10

Task 204: Network Synchronization Provisioning

Task 205: Replace Fan Filter

Task 206: Release 3.0.0 Software Generic Download and

Upgrade via FTP (In-Service System)
Task 207: Retrieve Generic Software Version ID

Task 208: Ingtall SYSCTL (LNW1) in
New Metropolis® DMX Shelf

Task 209: Release 3.0.0 Software Generic
Upgrade for Local Shelf (In-Service System)

Task 210: Release 3.0.0 Software Generic
Copy to Remote Shelf (In-Service System)

Task 211: Backup and Restore

Task 212: Condition and Connect Modems to
Establish Communication From Remote CIT Location

Task 213: Install Software Generic Program in
New Metropolis® DMX Shelf Installation

Task 214: Install Generic and WaveStar® CIT
Software on the PC

Task 215: Change Your Own System Password

Task 216: Replace Metropolis® DM X Shelf
(Standard Shelf)

Task 217: Replace Metropolis® DMX High
Capacity Shelf
Circuit Order/Provisioning Tasks

Task 300: Equip Metropolis® DMX Shelf
(Looped-Back)

Task 301: Establish End-to-End
Metropolis® DMX System

SE 301-1: Establish High Speed
OC-48/0C-192 UPSR

SE 301-2; Establish High Speed
OC-48/0C-192 2-Fiber BLSR

9-25

9-29

9-31

9-47

9-49

9-53

9-73

9-85

9-95

9-101

9-133

9-145

9-147

9-161

10-1

10-7

10-15

10-19

10-23

365-372-301 R3.0
Issue 6, July 2002



SE 301-3: Establish High Speed

OC-48 1+1 Linear (Main-to-Main) 10-29
SE 301-4: Establish High Speed OC-48 1+1 Linear
(Main-to-Function/Growth) 10-33
Task 302: Add New Metropolis® DMX Node

(Shelf) to Network 10-39
SE 302-1: Add New Metropolis® DMX Node

(Shelf) to OC-48/0C-192 UPSR 10-43
SE 302-2: Add New Metropolis® DMX Node

(Shelf) to OC-48/0C-192 BLSR 10-51
Task 303: Discontinue Metropolis® DMX Node

(Shelf) from Network 10-61
SE 303-1: Discontinue Metropolis® DMX Node

(Shelf) from OC-48/0C-192 UPSR 10-65
SE 303-2: Discontinue Metropolis® DMX Node

(Shelf) from OC-48/0C-192 BLSR 10-69
Task 304: Establish DS1 Service 10-75
Task 305: Provision Manual Ring Map 10-79
Task 306: Reserved for Future Use 10-85
Task 307: Discontinue End-to-End DS1 Service 10-87
Task 308: Establish End-to-End DS3 or EC-1 Service 10-93

Task 309: Establish OC-48 0x1 Unprotected
Extensions to a Metropolis® DMX NE from

Metropolis® DM X press Shelf 10-97

Task 310: Configure Miscellaneous

Discrete Inputs and Outputs 10-103

Task 311: Discontinue End-to-End

DS3 or EC-1 Service 10-107

Task 312: Install Main OLIU Circuit Packs 10-113

Task 313: Install 12DS3/EC1 (LNW16)

Circuit Pack 10-123

Task 314: Ingtall 28DS1/28DS1PM

(LNW6/LNW?7) Circuit Pack 10-127
365-372-301 R3.0 CONTENTS

Issue 6, July 2002 i X



Task 315: Provision 28DS1/28DS1PM
Ports for New DS1 Service

Task 316: Provision 12DS3/EC1 Ports for
New DS3 or EC-1 Service

Task 317: Make VT1.5 or STS-n Cross-Connections,
Single OC-48/0C-192 UPSR Ring Configuration

Task 318: Establish Single-Homed OC-3/12/48 Accessvia
Metropolis® DMX UPSR Backbone Ring

Task 319: Establish Dual-Homed OC-3/12/48 Accessvia

Metropolis® DMX Access Multiplexer UPSR Backbone Ring

Task 320: Establish OC-3/12/48 1+1 Linear Extension via
Metropolis® DM X Backbone Ring

Task 321: Install OLIU Circuit Packsin
Function/Growth Slots

Task 322: Provision Function/Growth OLIU
Circuit Packs/Ports for New Service

Task 323: Add IP Tunnel(s) Through Network

Task 324: Provision/Enable/Disable TCP/IP on an
IAO LAN Port

Task 325: Provision/Enable/Disable the
Metropolis® DMX Access Multiplexer asa
TL1TCP/IP GNE

Task 326: Make Dual-Homed Cross-Connectionsto a
Metropolis® DMX Access Multiplexer Backbone Ring

Task 327: Make Single-Homed Cross-Connectionsto a
Metropolis® DM X Access Multiplexer Backbone Ring

Task 328: Make 1+1 (Linear Extension) Cross-Connections

Task 329: Make Function Unit UPSR, Hairpin, and
Main to Function Unit UPSR Cross-Connections

Task 330: Establishing Ethernet Services

SE 330-1: Egtablish Point-to-Point UPSR Protected 1GbE
Full Rate Private Line Service (No Tag Mode)

SE 330-2: Establish Point-to-Point UPSR Protected
GbE Service (802.1g Mode)

10-131

10-135

10-137

10-143

10-153

10-163

10-169

10-175

10-179

10-205

10-209

10-213

10-221

10-229

10-237

10-243

10-249

10-255

CONTENTS

X

365-372-301 R3.0
Issue 6, July 2002



SE 330-3; Establish Point-to-Point UPSR Protected

GbE Service (Transparent Mode) 10-265
SE 330-4: Establish Ethernet Packet Ring on a

UPSR Ring 10-273
SE 330-5: Establish 802.1g Mode Ethernet Service on

Established Packet Ring (UPSR Ring) 10-283
SE 330-6: Establish Transparent M ode Ethernet Service on

Established Packet Ring (UPSR Ring) 10-289
SE 330-7: Establish Ethernet Packet Ring on a

BLSR w/o NUT 10-293
SE 330-8: Establish 802.1g Mode Ethernet Service on

Established Packet Ring (BL SR Protected) 10-303
SE 330-9: Establish Transparent M ode Ethernet Service on

Established Packet Ring (BL SR Protected) 10-307
SE 330-10: Editing Ethernet Port Parameters 10-311
SE 330-11: Editing VCG Parameters 10-315
SE 330-12: Editing Ethernet Circuit Pack Parameters 10-319

SE 330-13: Establish Point-to-Point BLSR Protected
1GbE Full Rate Private Line Service (No Tag Mode) 10-323

SE 330-14: Establish Point-to-Point BLSR Protected
GbE Service (802.1g Mode) 10-331

SE 330-15: Establish Point-to-Point BLSR Protected
GbE Service (Transparent Mode) 10-341

SE 330-16: Establish Ethernet Packet Ring on a BLSR
With Non Preemptible Unprotected Traffic (NUT) 10-349

SE 330-17: Adding Bandwidth to a Point-to-Point
UPSR/BL SR Protected GbE Service (802.1q Mode) 10-359

SE 330-18: Establish a Dedicated Multipoint
Private Line UPSR Protected GbE Service

(Transparent Mode) 10-367
SE 330-19: Add Fast Ethernet Services to
Ethernet Packet Ring — FE to GbE Hairpin 10-377
Task 331: Make STS1 Cross-Connections for
Ethernet Service 10-387
365-372-301 R3.0 CONTENTS

Issue 6, July 2002 X i



SE 331-1; STS1 Cross-Connections for Ethernet

Task 332: Determine Preferred Spanning Tree Configuration
Task 333: Change an Existing Spanning Tree Configuration

Task 334: Install 10/100T (LNW66) Fast Ethernet Circuit Pack

Task 335: Install 1GSX/1GLX (LNW67/LNW68)
Gigabit Ethernet Circuit Packs

Task 336: Provision 10/100T (LNW®66) or
1GSX/1GLX (LNW67/LNW68) Circuit Pack/Port for
New Ethernet Service

Task 337 through 339: Reserved for Future Use

Task 340: Establish Subtending Low Speed
UPSR/BLSR Ring

SE 340-1: Establish Subtending Low Speed
OC-3/12/48 UPSR

SE 340-2: Establish Subtending Low Speed
OC-48 2-Fiber BLSR

Task 341: In-Service Upgrade of an OC-3 or
OC-12 UPSR to a Metropolis® DMX OC-48/192 UPSR

Task 342: Set/Change System TID

Task 343: Upgrade In-Service High Speed
OC-48 OLIUsin UPSR/BL SR Network

Task 344: Reserved for Future Use

Task 345: Upgrade In-Service
OC-48 UPSR to OC-192 UPSR

SE 345-1: Upgrade In-Service OC-48 UPSR
(LNW26/LNW26B OC-48 OLIUs at All Nodes) to
0OC-192 UPSR

SE 345-2: Upgrade In-Service OC-48 UPSR
(LNW27 OC-48 OLIUs at One or More Nodes) to
0OC-192 UPSR

Task 346: Upgrade In-Service OC-48 BLSR to
0OC-192 BLSR

10-395

10-399

10-407

10-413

10-417

10-421

10-425

10-427

10-429

10-433

10-441

10-459

10-463

10-469

10-471

10-475

10-481

10-487

CONTENTS

Xii

365-372-301 R3.0
Issue 6, July 2002



SE 346-1: Upgrade In-Service OC-48 BLSR
(LNW26/LNW26B OC-48 OLIUs at All Nodes) to
0OC-192 BLSR 10-491

SE 346-2: Upgrade In-Service OC-48 BLSR
(LNW27 OC-48 OLIUs at One or More Nodes) to

0OC-192 BLSR 10-499
Task 347: Install TMUX (LNW18) Circuit Pack 10-505
Task 348: Provision TMUX Ports for New Service 10-509
Task 349: Setting Optional System Parameters 10-513
SE 349-1: Provision System Administration Parameters 10-515
SE 349-2: View and/or Provision Performance

Monitoring Parameters 10-523
SE 349-3: Provision System Configuration Parameters 10-527
Task 350: Provision Performance Monitoring

(PM) Functions 10-533
SE 350-1: View or Provision Performance Monitoring (

PM) Thresholds for Ports or Tributaries 10-537
SE 350-2: Initialize Performance Monitoring (PM) Registers 10-541
SE 350-3: View or Provision Performance Monitoring

(PM) Parameters for Ethernet Ports or VCG Tributaries 10-543
SE 350-4: View Performance Monitoring (PM) Reports 10-547
SE 350-5: Schedule PM Reports 10-549
SE 350-6: Clear TCA Counts on Logged In WaveStar® CIT 10-557
Task 351: Set TARP Parameters 10-559
Task 352: Map TL1 Message Typesto OS Applications 10-563
Task 353: Create or Edit Login Banner 10-567
Task 354: Set Date and Time 10-571
Task 355: Provision System SNMP M anagement

Features and Users 10-581
Task 356: Modify Network Layer NSAP Address and/or

Leve 1 or Level 2 Routing Capability 10-587
Task 357: Set Serial Port CIT-1 and/or

CIT-2 Parameters 10-591

365-372-301 R3.0 CONTENT
Issue 6, July 2002 X i



11

Task 358: Set NE Defaults — Enabling/Disabling
Alarm Gateway, Alarm Group, Remote NE Status, and FTP

SE 358-1: Provision Alarm Gateway, Alarm Groups,
Remote NE Status

SE 358-2: Enable/Disable FTP Protocol and/or FTAM-FTP
Gateway Control Functions

SE 358-3: Enable/Disable Network Time Protocol (NTP)
Task 359: Enable/Disable Autonomous Messages

Task 360: Enable/Disable LAN Port Status

Task 361: Set X.25 Gateway Parameters

Task 362: Set General System Parameters

Task 363: Provision System Alarm Configuration

Task 364: Provision DCC Terminations

Task 365: Backout/Suspend OC-48 UPSR to OC-192
UPSR Upgrade

SE 365-1: Backout/Suspend OC-48 UPSR to OC-192
UPSR Upgrade (LNW26/LNW26B OC-48 OLIUs
Originally at All Nodes)

SE 365-2: Backout/Suspend OC-48 UPSR to
0OC-192 UPSR Upgrade (LNW27 OC-48 OLIUs
Originally at One or More Nodes)

Supporting Tasks

Task 400: Connect OLIU Optical Loopbacks
Task 401: Perform DS1 Transmission Test
Task 402: Perform DS3 Transmission Test

Task 403: Perform Connection and Verification of
Optical Facility

Task 404: Perform End-to-End Optical Line Test on
Main OLIUs

Task 405: Reserved for Future Use

Task 406: Test Function Unit Equipment
Protection Switching

10-595

10-597

10-601

10-605

10-609

10-611

10-613

10-617

10-623

10-625

10-629

10-633

10-639

111

11-3

11-9

11-17

11-25

11-37

11-41

11-43

CONTENTS

Xiv

365-372-301 R3.0
Issue 6, July 2002



Task 407: Check -48 V DC Office Battery 11-47

Task 408: Clean Optical Fibers, Dua LC Adapters and

L C Lightguide Buildouts (LBOSs) 11-51
Task 409: Replace Defective Fan Unit 11-61
Task 410: Reserved for Future Use 11-65
Task 411: Install/Remove LC Lightguide
Buildouts (LBOs) 11-67
Task 412 and 413: Reserved for Future Use 11-71
Task 414: Perform End-to-End Optical Line
Test on Function/Growth OL1Us 11-73
Task 415: Perform EC-1 Transmission Test 11-77
A WaveStar® CIT Tutorial A-1
WaveStar® CIT Overview A-3
Log in to the WaveStar® CIT and NE A-5
View and Understand the System View Screen A-16
Use On-Line Help A-48
Working with TL1 Commands A-51
B Technical Specifications B-1
28DS1 (LNW6) and 28DS1PM (LNW?7) B-4
12DS3/EC1 (LNW16) B-5
TMUX (LNW18) B-6
10/100T (LNW66) B-7
Quad OC-3 OLIU (LNW36) B-9
Dua OC-12 OLIU (LNW46) B-10

OC-48 OLIUs (LNW26, LNW26B, LNW27,
LNW28, LNW29, LNW31, LNW76, LNW77,

LNW121B-159B, LNW221-259, and LNW421-459) B-11
0OC-192 OLIUs (LNW56 and LNW58) B-13
SONET Optical Specifications:
OC-3and OC-12 OLIUs B-14
365-372-301 R3.0 CONTENTS

Issue 6, July 2002 XV



SONET Optical Specifications: OC-48 OLIUs (
LNW26/LNW26B, LNW27, LNW28, LNW29,
and LNW31)

SONET Optical Specifications: OC-48 OLIU (LNW76)
SONET Optical Specifications: OC-48 OLIU (LNW77)
OC-48 Passive DWDM Optics (LNW121B-LNW159B,

LNW221-LNW259, and LNW421-L NW459)

SONET Optical Specifications: OC-192 OLIU
(LNW56 and LNW58)

1GSX (1000BASE-SX) Ethernet (LNW67)
1GLX (1000BASE-LX) Ethernet (LNW68)
Lightguide Jumpers and Buildouts

SONET Overhead Bytes

Wander/Jitter

Signal Performance

Synchronization

Protection Switching

Transient Performance

Transmission Delay

Craft Interface Terminal (CIT)

TLL/LAN

LEDs, Indicators, and Office Alarms
TL1/X.25 Interface

User-Setable Miscellaneous Discrete Interface
Physical Specifications

Environmental Specifications

Power Specifications

External Optical Amplifier

B-17
B-21
B-24

B-27

B-32
B-35
B-40
B-44
B-46
B-47
B-48
B-49
B-51
B-53
B-54
B-58
B-59
B-60
B-61
B-66
B-68
B-69
B-71
B-74

CONTENTS

X Vi

365-372-301 R3.0
Issue 6, July 2002



C IS-IS Level 2 Routing Guidelines C-1

Introduction C-3
Area Address Assignment C-5
Leve 2 Router Assignment C-7
IS-1S Level 2 Routing Remote Provisioning Sequence C-8
IS-1S Level 2 Routing Provisioning Confirmation C-10
Maximum Number of OSI Nodes C-12
Engineering Rules and Guidelines C-14
D An Introduction to SONET D-1
History of SONET D-3
SONET Signal Hierarchy D-5
SONET Layers D-7
SONET Frame Structure D-10
SONET Digital Multiplexing D-14
SONET Interface D-17
SONET Multiplexing Process D-18
SONET Demultiplexing Process D-20
SONET Transport Rates D-23
E Allowable Cross-Connections E-1
Allowable VT1.5 Add/Drop Cross-Connections E-3
Allowable STS-1 Add/Drop Cross-Connections E-5
Allowable STS-12c Add/Drop Cross-Connections E-14
Allowable STS-48c Add/Drop Cross-Connections E-17
Allowable VT1.5 Hairpin Cross-Connections E-18
Allowable STS-1 Hairpin Cross-Connections E-22
Allowable STS-3c Hairpin Cross-Connections E-28
Allowable STS-12¢ Hair Pin Cross-Connections E-32
Allowable STS-48c Hairpin Cross-Connections E-34

Issue 6, July 2002 XVii



GL

Allowable STS-VT1.5 Main Pass-Through Cross-Connections
Allowable STS-1 Main Pass-Through Cross-Connections
Allowable STS-3c Main Pass-Through Cross-Connections
Allowable STS-12¢c Main Pass-Through Cross-Connections
Allowable STS-48c Main Pass-Through Cross-Connections
Allowable Ethernet STS-1 Add/Drop Cross-Connections
Allowable Ethernet STS-1 Hairpin Cross-Connections
Glossary

Index

E-35
E-36
E-37
E-38
E-39
E-40
E-41
GL-1

IN-1

CONTENTS

XViii

365-372-301 R3.0
Issue 6, July 2002



Lucent Technologies
Bell Labs Innovations

List of Figures

About this Information Product
1 Protective Housing Label xliii
2 Static Control Wrist Strap Xlvi

2 Platform Description

2-1 Shelf Front View 2-5
2-2 Metropolis® DM X Shelf Backplane Connectors 2-8
2-3  Metropolis® DM X High Capacity Shelf

Backplane Connectors 2-9
2-4 Passive Optics Shelf 2-27
2-5 Optical Amplifier 2-29

3 Operations Interfaces

31 Default User/Network Side Designation on a

UPSR/BLSR 3-11
32 Default User/Network Side Designation on an

OC-3/12 UPSR with DDM-2000 3-12
3-3 Default User/Network Side Designation on a

Low Speed OC-48 BLSR 3-12
34 IAO LAN Port Applications 3-16
3-5 CIT Direct Local Access 3-25
3-6 WaveStar® CIT Accessviarear IAO LAN Port 3-26
37  WaveStar® CIT AccessviaDCC 3-27
3-8 Remote WaveStar® CIT Access viamodem 3-28
39 TL1 Translation Device 3-36
3-10 IP Tunneling 3-37

Issue 6, July 2002 XiXx



3-11
3-12

FTAM-FTP Gateway
Equipment Indicators on the SY SCTL Circuit Pack

3-39
3-46

Synchronization Interfaces

4-9
4-11
4-14
4-16

4-21

4-22

4-23

4-24
4-25
4-26

4-1 External Timing with DS1

4-2 Alternate Timing Sources

4-3 Synch Messaging

4-4 Synchroni zation Autoreconfiguration

4-5 External Timing with Automatic Synchronization
Reconfiguration, Part A and B

4-6 Automatic Synchronization Reconfiguration,
Part A and B

4-7 Automatic Synchronization Reconfiguration,
Part C and D

4-8 Automatic Synchronization Reconfiguration
Part E and F

4-9 Synch Messaging, Part A and B

4-10  Synch Messaging, Part C and D

Ethernet

7-1 Gigabit Ethernet Circuit Pack

7-2 LNW®66 Fast Ethernet Circuit Pack

7-3 VLAN Tag

7-4 Point-to-Point (Private Line Mode) Example with
Gigabit Ethernet (LNW67 and LNW68)

7-5 Point-to-Point Example with Gigabit Ethernet

7-6 Point-to-Point Example with Fast Ethernet

7-7 Point-to-Point Example over a UPSR

7-8 Point-to-Point Example over a 2-Fiber BLSR

7-9 Multipoint Example with Gigabit Ethernet

7-10  Multipoint Example with Fast Ethernet

7-11  Multipoint Example over the Network

7-12  Spanning Tree

CONTENTS

X X

365-372-301 R3.0
Issue 6, July 2002



9 Operations Tasks

9-1  WaveStar® CIT Welcome Screen 9-5
9-2  WaveStar® CIT Login Screen 9-6
9-3 Legal Notice 9-7
9-4 Network View 9-8
9-5 NE Login 9-10
9-6 NE Level Legal Notice 9-11
9-7 System View (Graphical) 9-12
9-8  Metropolis® DMX Fan Filter 9-30
9-9  Metropolis® DMX Fiber Tray 9-30
9-10 Example of the Data Communications Window 9-33
9-11  lan-1 Data Communications Window 9-34
9-12  lan-2 Data Communications Window 9-35
9-13  Download Generic Window 9-37
9-14 Network View 9-40
9-15  Apply Software Window 9-42
9-16 Contents of DMX 3.0.0 Downloads Folder 9-55
9-17  Apply Software Window 9-68
9-18 Example of Copy Software Window 9-75
9-19 Example of Apply Software Window 9-80
9-20 Contents of DMX 3.0.0 Downloads Folder 9-102
9-21  Apply Software Window 9-115
9-22 CIT OSI Neighbor 9-119
9-23  Metropolis® DMX Mounting

Bracket Positions - 23-inch Frame 9-152
9-24  Metropolis® DMX Mounting

Bracket Positions - 19-inch Frame 9-153
9-25 Typica Metropolis® DMX Bay

Mounting Arrangements 9-154
9-26  Metropolis® DMX Shelf Mounted to the

Rear of a 23-inch Frame 9-155

Issue 6, July 2002 XXi



9-27

9-28

9-29

9-30

9-31

9-32

Power Connections on
Metropolis® DMX Backplane

Metropolis® DMX High Capacity Mounting
Bracket Positions - 23-inch Frame

Metropolis® DMX High Capacity Mounting
Bracket Positions - 19-inch Frame

Typica Metropolis® DM X Bay
Mounting Arrangements

Metropolis® DMX High Capacity Shelf
Mounted to the Rear of a 23-inch Frame

Power Connections on Metropolis® DMX
High Capacity Shelf Backplane

9-157

9-166

9-167

9-168

Circuit Order/Provisioning Tasks

10-1
10-2
10-3
10-4
10-5
10-6
10-7
10-8
10-9

10-10

10-11
10-12
10-13
10-14
10-15
10-16
10-17

Example of Adding a Node

Example of Deleting aNode

OC-48 0x1 Unprotected Extension

Channel Select Option Label on LNW137B
Jumper Settings for LNW121B-159B
Jumper Settings for LNW221-259

Jumper Settings for LNW26B

Jumper Settings

Path Protected OC-48 Ring Network
(DS1to DS1) with VT1.5 Cross-Connections

Path Protected OC-48 Ring Network
(DS3to DS3) with STS-1 Cross-Connections

Single-Homed Configuration

Dual-Homed Network Configuration Example 1
Dual-Homed Network Configuration Example 2
Local Accessover LAN

Accessover IPWAN

Multi-Area Operations

IP NEs on the Fringe

Multiple GNEs Scenario

10-46
10-66
10-99
10-115
10-116
10-117
10-118
10-124

10-141

CONTENTS

X Xii

365-372-301 R3.0
Issue 6, July 2002



10-19 Example of Metropolis®

DMX Dual-Homed Ring Configuration 10-215
10-20 Example of Metropolis® DM X

Dual-Homed Cross-Connections 10-218
10-21 Example of a Single-Homed Metropolis® DMX Ring 10-223

10-22 Example Network with Single-Homed
Cross-Connections 10-226

10-23 Two Metropolis® DMX UPSRs

Connected in a1+1 (Linear Extension) 10-231
10-24 Example of 1+1 STS3c Cross-Connections 10-234
10-25 Example Cross-connections 10-239
10-26 Point-to-Point 1GbE Full Rate Private Line Example 10-254
10-27 Point-to-Point GbE Using 802.1q Tagging Mode 10-263
10-28 Point-to-Point GbE Using Transparent Tagging Mode 10-272
10-29 Ethernet Packet Ring on a UPSR 10-281
10-30 Example 1 Service on UPSR Ring

Using 802.1q Tagging Mode 10-286
10-31 Example 2 Service on UPSR Ring

Using 802.1q Tagging Mode 10-287
10-32 Example Service on UPSR Ring Using

Transparent Tagging Mode 10-292
10-33 SONET Layer BLSR Protected Ethernet

Packet Ring on aBLSR w/o NUT 10-301
10-34 Example Service on BLSR Using 802.1q

Tagging Mode 10-306
10-35 Example Service on BLSR Using

Transparent Tagging Mode 10-310
10-36 Point-to-Point 1GbE Full Rate Private Line Example 10-329
10-37 Point-to-Point GbE Using 802.1q Tagging Mode 10-339
10-38 Point-to-Point GbE Using Transparent Tagging Mode 10-348
10-39 Ethernet Packet Ring on a BLSR with NUT 10-357
10-40 Example of Adding Bandwidth UPSR Ring 10-364
10-41 Example of Adding Bandwidth BLSR Ring 10-365

wsapomrl0  conTENTS

N
Issue 6, July 2002 X X



10-42

10-43

10-44
10-45

10-46
10-47

10-48

10-49

10-50

10-51
10-52
10-53
10-54
10-55
10-56
10-57
10-58
10-59
10-60
10-61
10-62
10-63
10-64
10-65
10-66
10-67

Dedicated Multipoint GbE Using
Transparent Tagging Mode

Dedicated Multipoint GbE Private Line
Cross-Connections

Ethernet Packet Ring on a UPSR

FE to GbE Ethernet Hairpin and Provisioning on

Packet Ring
2wayPR Cross-connections on a UPSR Ring

Multipoint Mixed GbE and FE
Cross-connections on a UPSR Ring

Multipoint GbE Cross-connections on a
UPSR Ring

2waypr Cross-connections on a BLSR Ring
Without NUT

Multipoint Cross-connections on a
BLSR Ring With NUT

2wayPR Pass-through Cross-connection
UPSR 2wayPR Add/Drop Cross-connection
2wayPR FE to GbE Hairpin Cross-connection
BL SR 2wayPR Add/Drop Cross-connection
Multipoint Cross-connection

Spanning Tree Odd Node Example
Spanning Tree Even Node Example
Existing Spanning Tree Configuration

New Spanning Tree Configuration
Subtending UPSR Configuration Example
Initial Configuration for Upgrade

First Figure in Upgrade Sequence

Second Figure in Upgrade Sequence

Third Figure in Upgrade Sequence

Fourth Figure in Upgrade Sequence

Fifth Figure in Upgrade Sequence

Final Configuration in Upgrade Sequence

10-374

10-375
10-385

10-386
10-390

10-391

10-392

10-392

10-394
10-395
10-396
10-396
10-397
10-398
10-401
10-403
10-411
10-412
10-432
10-444
10-449
10-450
10-452
10-453
10-455
10-457

CONTENTS

XXiVv

365-372-301 R3.0
Issue 6, July 2002



11  Supporting Tasks

11-1  Standalone Shelf with Main OLIU Loop Back 11-11
11-2  Standalone Shelf with DSX Loop Back 11-11
11-3  End-to-End DS1 Circuit with Far End Loop Back 11-12
11-4  Standalone Shelf with Main OLIU Loop Back 11-19
11-5 End-to-End DS3 Circuit with Far End Loop Back 11-20
11-6  Metropolis® DMX Fan Unit Screws 11-62
11-7  Metropolis® DM X High Capacity Shelf

Fan Unit Screws 11-62
11-8 LCLBO 11-68

11-9 Standalone EC-1 Transmission Test with
OLIU Loopback 11-79

11-10 End-to-End EC-1 Transmission Test with
DSX Loopback 11-79

11-11 End-to-End EC-1 Transmission Test for
Multi-Node Ring with DSX Loopback 11-80

A WaveStar® CIT Tutorial

A-1  Login to WaveStar® CIT Screen A-5
A-2  Login Failed Message A-6
A-3  WaveStar® CIT Screen and Legal Notice A-7
A-4  WaveStar® CIT Screen A-8
A-5  WaveStar® CIT About Screen A-11
A-6  Icon Panel Selection Button A-12
A-7  NELeve Legal Notice A-14
A-8  OSl| Routing Map for Level 1 Network and

Level 2 Subnetworks. A-15
A-9 System View Screen A-16
A-10 User Provisioning Screen A-23
A-11 System View and About NE Screen A-24
A-12  Generic Info Screen A-25
A-13 System View Screen with Shelf Tool Tips A-26

Issue 6, July 2002 XXV



A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22
A-23

A-24
A-25
A-26
A-27
A-28
A-29
A-30
A-31
A-32
A-33
A-34

A-35
A-36
A-37
A-38
A-39

A-40
A-41
A-42

System View Screen with Slot Tool Tips

System View Screen and Circuit Pack Menu
View Equipment Details Screen for a Circuit Pack
Details of Ports Screen

View Equipment Details Screen for a Port

Circuit Pack List Screen

Circuit Pack List Report

Transmission Port List Selection Screen
Transmission Port List Screen

Provision Parameters for Equipment
Selection Screen

Provision Parameters for Equipment Screen

Cross Connection Wizard Screen

Ethernet Service Data Wizard (Screen 1)

Screen View and the Last NE Command

System View and Drop-Down List of NE Commands
NE Alarm List

Re-ordered NE Alarm List

Provision Parameters for Equipment Screen

System View Screen and Menu Tool Tip

On-Line Help Screen

TL1 (Cut-Through) or Command
Builder Selection Screen

Select Cut Through Execution Mode Screen
Cut-Through Screen for Interactive Command Maode
Cut Through Screen Showing the Filtered Response
WaveStar Screen to Select and Run Script File

TL1 (Cut-Through) or Command
Builder Selection Screen

Command Builder and Response Window Screens
Example of Command Parameters

Drop Down Menu Showing Possible Values

A-27
A-28
A-29
A-30
A-31
A-32
A-32
A-33
A-34

A-35
A-36
A-39
A-40
A-41
A-42
A-43
A-44
A-47
A-48
A-49

A-52
A-52
A-54
A-55
A-58

A-60
A-61
A-62
A-63

CONTENTS

XX Vi

365-372-301 R3.0
Issue 6, July 2002



C IS-IS Level 2 Routing Guidelines

C-1 Network with Level 2 Routers C-4
C-2  Assigning Areas C-15
C-3  Assigning Subdomains C-16
C-4  Redundant Routes with the Level 2 Subdomain C-17
C-5 Recommended Level 2 Router Assignments C-18
C-6 Recommended Area Assignments C-19
C-7 Recommended Placement of Level 2 Routers C-20
C-8 Recommended Navis™ Optical EMS

AccessviaOSI LAN/WAN C-22
C-9 Leve 2 Router Assignments on an OS| LAN C-23
C-10 OSl LAN Redundancy C-24

D An Introduction to SONET

D-1  SONET STS-1 Frame Simplified Version D-6
D-2 Section, Line, and Path Definitions D-8
D-3  SONET Frame Format D-9
D-4  Synchronous Multiplexing D-15
D-5  SONET Interface D-17
D-6  SONET Multiplexing Process D-19
D-7  SONET Demultiplexing Process D-21
D-8  STS-1SPEin Interior of STS-1 Frame D-22

Issue 6, July 2002 XXVii



CONTENTS 365-372-301 R3.0
XXViii Issue 6, July 2002



Lucent Technologies
Bell Labs Innovations

List of Tables

About this Information Product

1 Chapter Contents XXXVil
2 Metropolis® DMX Documentation Set Xl
3 Placing an Order (Mail, Email, Phone, or Fax) li
4 Placing an Order viathe Internet li
2 Platform Description
2-1 Supported Circuit Packs 2-15
3 Operations Interfaces
31  WaveStar® CIT and OS Access 35
32 Metropolis® DMX Release Compatibility Matrix 3-6
3-3 Metropolis® DMX Ol Compatibility Summary 3-8
34 DCC Protection Modes 3-10
3-5 DCC Compatibility 3-13
3-6 IAO LAN Comepatibility 3-17
37 Remote Software Download Compatibility 3-32
3-8  Metropolis® DMX Timeand
Date Synchronization Compatibility 3-42
39 Remote NE Status Compatibility 3-51
4 Synchronization Interfaces
4-1 Sync Messages with the S1 Byte 4-18

Issue 6, July 2002 XXiXx



5 Provisioning, Security, & Administration

51 Port Parameters 5-12
5-2 Channel Parameters 5-15
5-3 Ethernet/VLAN Parameters 5-16
5-4 Synchronization Parameters 5-21
5-5 Performance Monitoring Parameters 5-22
5-6 Operations Parameters 5-23
5-7 Security Parameters 5-30
5-8 Miscellaneous Parameters 5-31
5-9 Characters NOT Allowed in a Password 5-37
5-10  Characters Allowed in a Password 5-37
5-11 Characters NOT Allowed in a Password and Login 5-39
5-12  Characters Allowed in a Password and Login 5-39
6 Performance Monitoring
6-1 Data Registers 6-3
6-2 OC-N Performance Parameters 6-8
6-3 EC-1 Performance Parameters 6-12
6-4 STS-N Performance Parameters 6-14
6-5 VT1.5 Performance Parameters 6-16
6-6 DS3 Performance Parameters 6-17
6-7 DS1 Performance Parameters 6-23
6-8 Ethernet Performance Parameters 6-25
6-9 SNM P Parameters supported 6-27
6-10 SNMP Traps supported 6-31
9 Operations Tasks
9-1 Modem Cable Assembly and Pin Connections 9-96
CONTENTS 5372201 R20

X X X Issue 6, July 2002



10 Circuit Order/Provisioning Tasks 10-1

10-1 ED-EPORT Command Provisionable Parameters 10-312
10-2 ED-VCG Command Provisionable Parameters 10-316
10-3 ED-EQPT Command Provisionable Parameters 10-320
10-4 List of Modifiers 10-554
10-5 SCHED-PMREPT-T3:LT-TID123:b-1:123456::15-M N,
12-05,1,CVL,1-UPNEND,,15-M1N,0.0& 0.45& 0.30& 0.15; 10-555
B Technical Specifications
B-1  Transmission Interface Standards B-2
B-2  SONET Optical System Specifications B-14
B-3  SONET Optical Transmitter | nformation B-14
B-4  SONET Optical Receiver Information B-14
B-5  SONET Optical Link Budgets B-15
B-6  SONET Optical System Specifications B-17
B-7  SONET Optical Transmitter | nformation B-17
B-8  SONET Optical Receiver Information B-18
B-9  SONET Optical Link Budgets B-19
B-10 SONET Optical System Specifications B-21
B-11 SONET Optical Transmitter | nformation B-21
B-12 SONET Optical Receiver Information B-21
B-13 SONET Optical Link Budgets B-22
B-14 SONET Optical System Specifications B-24
B-15 SONET Optical Transmitter | nformation B-24
B-16 SONET Optical Receiver Information B-24
B-17 SONET Optical Link Budgets B-25
B-18 SONET Optical System Specifications B-27
B-19 SONET Optical Transmitter | nformation B-27
B-20 SONET Optical Receiver Information B-28
B-21 OC-48 Passive DWDM Operating Wavelengths B-29
B-22 SONET Optical Link Budgets B-30

Issue 6, July 2002 XXX i



B-23
B-24
B-25
B-26
B-27

B-28
B-29
B-30
B-31

B-32
B-33
B-34
B-35

B-36

B-37

B-38

B-39

B-40

B-41

B-42

B-44

B-45
B-46

SONET Optical System Specifications
SONET Optical Transmitter Information
SONET Optical Receiver Information
SONET Optical Link Budgets

1GSX Operating Range Over Each
Optical Fiber Type

1GSX Transmit Specifications
1GSX Receive Specifications
1GSX Link Budgets and Penalties

1GL X Operating Range Over Each
Optical Fiber Type

1GLX Transmit Specifications
1GL X Receive Specifications
1GLX Link Budgets and Penalties

High Speed OC-n to High Speed OC-n
Pass Through Transmission Delay

High Speed OC-nto Low Speed OC-n
Add/Drop Transmission Delay

Low Speed OC-nto Low Speed OC-n
Hairpin Transmission Delay

Low Speed OC-nto Low Speed OC-n
Pass Through Transmission Delay

DS1 to High Speed OC-n or High Speed
OC-nto DS1 Transmission Delay

DS3 to High Speed OC-n or High Speed
OC-nto DS3 Transmission Delay

EC-1 to High Speed OC-n or High Speed
OC-nto EC-1 Transmission Delay

TL1/X.25 Interface Default VC Assignments
X.25 Packet Layer Parameters

X.25 Packet Layer Parameters for SV C Facilities
LAPB Link Layer Parameters

ElIA-232-D (V-24) Pin Connections

B-32
B-32
B-33
B-33

B-36
B-37
B-38
B-39

B-41
B-42
B-43

B-54

B-55

B-55

B-55

B-56

B-56
B-62
B-63
B-63
B-64
B-65

CONTENTS

XXXili

365-372-301 R3.0
Issue 6, July 2002



B-47 Shelf Heat Dissipation B-70
B-48 Metropolis® DMX Shelf Power

Supply Requirements B-71
B-49 Metropolis® DMX High Capacity Shelf
Power Supply Requirements B-71
B-50 Shelf Current Drains B-72
B-51 Bay Current Drains B-72
B-52 Optical specifications B-74
C IS-IS Level 2 Routing Guidelines
C-1  AreaAddresses C-5
C-2 Maximum Number of Nodes with Level 2 Routers C-12
D An Introduction to SONET
D-1  SONET Equipment Layers D-7
D-2  Overhead Byte Layers D-8
D-3  Section Overhead Bytes D-10
D-4  Line Overhead Bytes D-11
D-5  STS-1Path Overhead Bytes D-12
D-6  Synchronous Payload Envelopes D-13
D-7  SPE Payloads D-16
D-8  SONET Transport Rates D-23

Issue 6, July 2002 XXXiii



CONTENTS 365-372-301 R3.0
XXXiv Issue 6, July 2002



Lucent Technologies
Bell Labs Innovations

About this Information Product

Purpose

Reason for reissue

365-372-301 R3.0
Issue 6, July 2002

This User Operations Guide (UOG) providesthe following information
about the Metropolis® DM X Access Multiplexer (Metropolis® DMX),
Release 3.0:

»  Detailed descriptive information to the circuit pack level
»  Acceptance, operation, and provisioning tasks.

This document, Metropolis® DMX Access Multiplexer User Operations
Guide, 365-372-301, Issue 6, isreissued to update existing information
and add new information about product Release 3.0.

Significant changes in thisissue are noted by bars (| ) in the left
margin.



Safety labels

Intended audience

This document may contain safety labelsin the form of DANGER,
WARNING, and CAUTION. These admonishments have the following
definitions:

AN
AN
AN

DANGER

I ndicates the presence of a hazard that will cause death or
severe personal injury if the hazard is not avoided.

WARNING

I ndi cates the presence of a hazard that can cause death or severe
personal injury if the hazard is not avoided.

CAUTION

I ndi cates the presence of a hazard that will or can cause minor
personal injury or property damage if the hazard is not avoided.
Caution is also used for property-damage-only accidents,
including equipment damage, |oss of software, or service
interruption.

This User Operations Guide is intended primarily for
telecommuni cations technicians and communications network
providers.

Descriptive information in this document is intended for anyone
desiring specific information or knowledge about the operational
functions and features of the Metropolis® DMX.

Procedura information (tasks) in this document isintended primarily
for maintenance, operation, and provisioning personnel responsible for
operating and maintaining the Metropolis® DMX.

365-372-301 R3.0
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How to use this  This User Operations Guide includes both descriptive, reference
information product  chapters and procedural, task chapters.

Assumptions

This document assumes that users have an understanding of the
following:

*  Basic principles of telecommunication transmission

e Common telecommunication and system terminology (a glossary
is provided in this manual to assist you)

* Test setsand tools used in the telecommunication industry
»  Loca operations and functional procedures of your company

*  Persona computer (PC) operation, common PC terminology, and
navigational proceduresin awindows-style user interface

Chapter contents

The following table provides a brief description of each chapter in this
document.

Table 1 Chapter Contents

Chapter Contents

This chapter:

*  briefly describes Metropolis® DMX
and the Metropolis® DMX Product

Chapter 1, “System Overview” Family

* listskey features

¢ describes the transmission interfaces
* describes system growth

This chapter provides an equipment
overview including:

e shelves,

* circuit packs

*  power equipment

Chapter 2, “Platform
Description”

365-372-301 R3.0 XXXVili
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Chapter

Contents

Chapter 3, “Operations
Interfaces”

This chapter describes the various
operations interfaces available to the
Metropolis® DMX including:

e craftinterfaceterminal (CIT)

e OSinterfaces

e circuit pack faceplates

e fanunit LEDsand controls

e officealarms interfaces

Chapter 4, “Synchronization
Interfaces”

This chapter describes the Metropolis®
DM X synchronization interfaces.

Chapter 5, “Provisioning,
Security, & Administration”

Thischapter describes M etropolis® DM X

provisioning and issues concerning:

* network element (NE) login
administration and security

* AlDsoverview and parameter tables

*  Cross-connection management

e fault management

Chapter 6, “Performance
Monitoring”

This chapter describes performance
monitoring at various levels.

Chapter 7, “Ethernet”

This chapter describes the ethernet
implementation for Metropolis® DMX.

Chapter 8, “Acceptance Tasks’

This chapter provides procedures to
accept hardware after installation by
someone else.

Chapter 9, “Operations
Tasks”

This chapter provides proceduresthat can
be used in day-to-day operations
including:

* logins

* passwords

* fanfilters

* |oopbacks

XXXVili
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Chapter

Contents

Chapter 10, “Circuit
Order/Provisioning Tasks”

This chapter provides procedures that are
used when adding or deleting work order
items including:

e timing

*  Cross-connections

* circuit packs

e optical protection groups

e TCA profiles

* PM registers

Chapter 11, “Supporting Tasks’

This chapter provides procedures for
performing supporting tasks including:

* cleaning fibers and connectors

* removing and inserting circuit packs

e replacing fan units / power filters/
shelf covers/ etc.

e selecting LBOs

Appendix A, WaveStar® CIT
Tutorial

This appendix contains a brief tutorial on
the WaveStar® CIT.

Appendix B, Technical
Specifications

This appendix contains the technical
specifications for Metropolis® DMX,
including:

* Electrical interfaces

* Optica interfaces

e System performance

* Operationsinterfaces

* Physical specifications

Appendix C, IS-ISLevel 2
Routing Guidelines

This appendix details the guidelines for
IS-1S Level 2 Routing in networks larger
than 50 OSI nodes.

Appendix D, An Introduction to
SONET

Thisappendix provides an introduction to
Synchronous Optical NETwork (SONET)
as defined by the American National
Standards Institute (ANSI).

Appendix E, Allowable
Cross-Connections

This appendix provides the allowable
Cross-connections.

365-372-301 R3.0
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Chapter Contents

Defines terms used throughout the

Glossary Metropolis® DMX documentation.

Provides detail ed access to the contents

Index of this document.

Conventions used  The following conventions are used in this document.
e Commands and Parameters
*  Document References, 123-456-789

*  Cross-Reference/page number:
Introduction to Metropolis® DM X Access Multiplexer

A MONOSPACE font identifies the lettering designations on
panels, shelves, and circuit packs.

Related documentation  The following table lists the documents included in the Metropolis®
DMX documentation set.

Table 2 Metropolis® DMX Documentation Set

Comcode Document Number Title

Metropolis® DMX Access Multiplexer

NA 365-372-304 R3.0 Installation Manual

Metropolis® DMX Access Multiplexer

10925149 | 365-372-300R3.0 Applications and Planning Guide

Metropolis® DMX Access Multiplexer

NA 365-372-306R3.0 | 17 oomrmand Manual

Metropolis® DMX Access Multiplexer

109251470 | 365-372-301R3.0 User Operations Guide

Metropolis® DMX Access Multiplexer

109251488 | 365-372-302R3.0 Alarm Messages and Trouble Clearing Guide

Metropolis® DMX Access Multiplexer

109 246 686 NA Release 3.0 Documents

X | 365-372-301 R3.0
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Laser safety information

Lasers and eye damage

365-372-301 R3.0
Issue 6, July 2002

Optical fiber telecommunication systems, their associated test sets, and
similar operating systems use semiconductor laser transmitters that
emit infrared (IR) light at wavelengths between approximately 800
nanometers (nm) and 1600 nm. The emitted light is above the red end
of the visible spectrum, which isnormally not visible to the human eye.
Although radiant energy at near-IR wavelengthsis officially designated
invisible, some people can see the shorter wavelength energy even at
power levels several orders of magnitude below any that have been
shown to cause injury to the eye.

Conventional lasers can produce an intense beam of monochromatic
light. The term monochromatic light means a single wavel ength output
of pure color that may be visible or invisible to the eye. A conventional
laser produces a small-size beam of light, and because the beam sizeis
small the power density (also called irradiance) is very high.
Consequently, lasers and laser products are subject to federal and
applicable state regulations as well asinternational standards for their
safe operation.

A conventional laser beam expands very little over distance, or is said
to be very well collimated. Thus, conventional laser irradiance remains
relatively constant over distance. However, lasers used in lightwave
systems have alarge beam divergence, typically 10 to 20 degrees. Here,
irradiance obeys the inverse square law (doubling the distance reduces
theirradiance by afactor of 4) and rapidly decreases over distance.

The optical energy emitted by laser and high-radiance LEDs in the
400-1400 nm range may cause eye damage if absorbed by the retina.
When abeam of light enters the eye, the eye magnifies and focuses the
energy on the retina magnifying the irradiance. The irradiance of the
energy that reaches the retina is approximately 105 or 100,000 times
more that at the corneaand, if sufficiently intense, may cause aretinad
burn.

The damage mechanism at the wavelengths used in an optical fiber
telecommunicationsis thermal in origin, for example, damage caused
by heating. Therefore, a specific amount of energy isrequired for a
definite timeto heat an area of retinal tissue. Damage to the retina
occurs only when one looks at the light sufficiently long that the
product of the retinal irradiance and the viewing time exceeds the
damage threshold. Optical energies above 1400 nm cause corneal and
skin burns, but do not affect the retina. The thresholds for injury at
wavel engths greater than 1400 nm are significantly higher that for
wavelengths in the retinal hazard region.



Classification of lasers

Laser safety precautions

for optical fiber
tekecommunications
systems

Manufacturers of lasers and laser productsin the United States are
regulated by the Food and Drug Administration's Center for Devices
and Radiological Health (FDA/CDRH) under 21 CFR 1040. These
regul ations require manufacturers to certify each laser or laser product
as belonging to one of four major Classes: |, I1, l1a, Il1a, l1b, or IV. The
International Electro-technical Commission (IEC) is an international
standards body that writes laser safety standards. Classification
schemes are similar with Classes divided into Classes 1, 2, 3A, 3B, and
4. Lasers are classified according to the accessible emission limits and
their potential for causing injury. Optical fiber telecommunication
systems are generally classified as Class /1, because, under normal
operating conditions, al energized laser transmitting circuit packs are
terminated on optical fibers which enclose the laser energy with the
fiber sheath forming a protective housing. Also, a protective
housing/access panel istypically installed in front of the laser circuit
pack shelves. The circuit packs themselves, however, may be
FDA/CDRH Class| or IlIbor IEC Class 1, 3A, or 3B.

In its normal operating mode, an optical fiber telecommunication
system istotally enclosed and presents no risk of eyeinjury. Itisa
Class I/1 system under the FDA/CDRH and |EC classifications.

The fiber optic cables that interconnect various components of an
optical fiber telecommunication system can disconnect or break, and
may expose people to lightwave emission. Also, certain measures and
mai ntenance procedures may expose the technician to emission from
the semiconductor laser during installation and servicing. Unlike more
familiar laser devices, such as solid-state and gas lasers, the emission
pattern of a semiconductor laser resultsin ahighly divergent beam. In a
divergent beam, the irradiance (power density) decreases rapidly with
distance. The greater the distance, the less energy will enter the eye and
the less potential risk for eye injury. Inadvertently viewing an
unterminated fiber or damaged fiber with the unaided eye at distances
greater than 5 to 6 inches normally will not cause eye injury provided
the power in thefiber isless than afew milliwatts at the near IR
wavelengths and afew tens of milliwatts at the far IR wavelengths.
However, damage may occur if an optical instrument such asa
microscope, magnifying glass, or eye loupe is used to stare at the
energized fiber end.

365-372-301 R3.0
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A CAUTION

Use of controls, adjustments and procedures other than those
gpecified herein may result in hazardous laser radiation

exposure.

Laser safety precautions  Under normal operating conditions, optical fiber telecommunication
for enclosed systems  systems are completely enclosed; nonetheless, the following
precautions shall be observed:

*  Because of the potential for eye damage, technicians should not
stare into optical connectors or broken fibers.

*  Under no circumstance shall laser/fiber optic operations be
performed by atechnician before satisfactorily completing an
approved training course.

*  Sinceviewing lightwave emission directly in excess of Class /1
limits with an optical instrument such as an eye loupe greatly
increasesthe risk of eye damage, appropriate labels must appear in
plain view, in close proximity to the optical port on the protective
housing/access panel of the terminal equipment.

Figure 1illustrates the FDA Class I11b non-interlocked protective
housing label.

Figure 1 Protective Housing Label

/A DANGER

INVISIBLE LASER RADIATION
EMITTED FROM END OF
FIBER OR CONNECTOR

Avoid direct exposure to beam

Do not view beam directly with
optical instruments

NC-USM-111
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Laser safety precautions  During service, maintenance, or restoration, an optical fiber
for unenclosed systems  telecommunication system is considered unenclosed. Under these
conditions, follow these practices:

*  Only authorized, trained personnel shall be permitted to do
service, maintenance, and restoration. Avoid exposing the eye to
emissions from unterminated, energized optical connectors at
close distances. Laser modul es associated with the optical ports of
laser circuit packs are typically recessed, which limits the
exposure distance. Optical port shutters and automatic power
reduction (APR), and automatic power shut down (APSD) are
engineering controls that are a'so used to limit the emissions.
However, technicians removing or replacing laser circuit packs
should not stare or look directly into the optical port with optical
instruments or magnifying lenses. (Normal eye wear or indirect
viewing instruments, such as a Find-R-Scopes, are not considered
magnifying lenses or optical instruments.)

*  Only authorized, trained personnel shall use the optical test
equipment during installation or servicing since this equipment
contains semiconductor lasers. (Some examples of optical test
equipment are Optical Time Domain Reflectometers [OTDRS)],
Hand-Held Loss Test Sets, and Feature Finders.)

»  Under no circumstances shall any personnel scan a fiber with an
optical test set without verifying that all laser sources on the fiber
are turned off.

*  All unauthorized personnel shall be excluded from the immediate
area of the optical fiber telecommunication systems during
installation and service.

Consult ANS Z136.1, American National Standard for Safe Use of
Lasersin the United States or outside the United States, IEC-60825,
Part 2 for guidance on the safe use of optical fiber optic communication
systems in the workplace.
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Electrostatic Discharge
(ESD) Considerations
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This section describes the precautions required because of ESD.

Circuit pack handling precautions

Industry experience has shown that all integrated circuit packs can be
damaged by static electricity that builds up on work surfaces and
personnel. The static charges are produced by various charging effects
of movement and contact with other objects. Dry air allows greater
static charges to accumulate. Higher potentials are measured in areas
with low relative humidity, but potentials high enough to cause damage
can occur anywhere.

Observe the following precautions when handling circuit packs/units to
prevent damage by electrostatic discharge:

* Assumeall circuit packs contain solid-state €l ectronic components
that can be damaged by ESD.

*  When handling circuit packs (storing, installing, removing, €etc.) or
when working on the backplane, always wear a grounded wrist
strap or wear a hedl strap and stand on a grounded,
static-dissipating floor mat.

* Handleal circuit packs by the faceplate or latch and by the top

and bottom outermost edges. Never touch the components,
conductors, or connector pins.

*  Observe al warning labels on bags and cartons. Whenever
possible, do not remove circuit packs from antistatic packaging
until ready to insert them into dlots.

* |If possible, open al circuit packs at a static-safe work position,
using properly grounded wrist straps and static-dissipating table
mats.

*  Always store and transport circuit packs in static-safe packaging.
Shielding is not required unless specified.

»  Keep all static-generating materials such as food wrappers,
plastics, and Styrofoam® containers away from all circuit packs.
When removing circuit packs from a shelf, immediately place the
circuit packsin static-safe packages.

*  Whenever possible, maintain relative humidity above 20 percent.
Important!  Any connectors on the shelf interconnection panel

that are not cabled should be fitted with a plastic dust cap to
provide ESD protection.



Static control wrist straps

To reduce the possibility of ESD damage, the Metropolis® DM X shelf
is equipped with an ESD grounding jack to enable personnel to ground
themselves using wrist straps (Figure 2), while handling circuit packs
or working on the shelf. The wrist straps should be checked
periodically with awrist strap tester to ensure that they are working

properly.

Figure 2 Static Control Wrist Strap

To
Ground
Connection

NC-USM-110

Important! The grounding jack islocated on the front of the
shelf, on the lower right-hand corner. Another grounding jack is
also located on the rear panel.
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Important safety READ AND UNDERSTAND ALL INSTRUCTIONS.
instructions

to alert the user to the presence of important operating and
maintenance (servicing) instructionsin the literature
accompanying this product.
When installing, operating, or maintaining this equipment basic safety
precautions should always be followed to reduce the risk of fire,
electric shock, and injury to persons, including the following:

f The exclamation point within an equilateral triangle isintended

1. Follow al warnings and instructions marked on this product.

2.  Thisequipment isto beinstalled only in Restricted Access Areas.

3. To bepowered only by Safety Extra Low Voltage (SELV) -48 V
DC sources.

4. Disconnect up to Two (2) power supply connections when
removing power from the system.

5. Thisproduct should be only operated from the type of power
sources indicated on the marking label.

6. Connect this product only to the type of power sources
recommended by L ucent Technologies. For information on the
powering instructions, consult the Installation Instructions section
of theinstallation manual.

7. Thisequipment must be provided with areadily accessible
disconnect device as part of the building installation.

8. Installation must include an independent frame ground drop to the
building ground.

9. Thisequipment is suitable for mounting on a concrete or other
noncombustible surface only.

10. For information on proper mounting instructions, consult the
Instructions section of the installation manual.

11. Instal only equipment identified in the installation manual. Use of
other equipment may result in improper connection of circuitry
leading to fire or injury to persons.

12. Thetelecommunication interfaces should not |eave the building
premises unless connected to telecommunication devices
providing primary and secondary protection, as possible.

13. Do not use this product near water, for example, in awet
basement.

14. Do not place this product on an unstable cart, stand, or table. The
product may fall, causing serious damage to the product.

15. Use caution when installing or modifying telecommunications
lines.
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16.
17.
18.

19.

20.

21.

22.

23.

Never install telecommunications wiring during a lightning storm.
Never install telecommunications connections in wet locations.
Never touch uninsulated telecommunication wires or terminals
unless the telecommunication line has been disconnected at the
network interface.

Never touch uninsulated wiring or terminals carrying direct
current or ringing current, or leave this wiring exposed. Protect
and tape uninsulated wiring and terminals to avoid risk of fire,
electric shock, and injury to service personnel.

Never push objects of any kind into this product through dots as
they may touch dangerous voltage points or short out parts that
could result in arisk of fire or electrical shock. Never spill liquids
of any kind on the product.

Slots and openings in the unit are provided for ventilations, to
protect it from overheating, and these openings must not be
blocked or covered. This product should not be placed in a built-in
installation unless proper ventilation is provided.

To reduce the risk of an electrical shock, do not disassemble this
product. Service should be performed by trained personnel only.
Opening or removing covers and/or circuit packs may expose you
to dangerous voltages or other risks. Incorrect reassembly can
cause electrical shock when the unit is subsequently used.

Some of the Metropolis® DMX Access Multiplexer system circuit
packs contain FDA/CDRH Class I/IEC Class 1 single-mode laser
products that are enclosed lightwave transmission systems. Under
normal operating conditions, lightwave transmission systems are
completely enclosed; nonetheless, the following precaution must
be observed because of the potential for eye damage:

* Do not disconnect any lightwave cable or splice and stare
into the optical connectors terminating the cables.

»  Lightwave/lightguide operations should not be performed by
atechnician who has not satisfactorily completed an
approved training course.

* Donot useoptical instruments such as an eye loupe to view a
fiber or unterminated connector.

*  Moreinformation about laser safety can be found in the
installation manual .

SAVE THESE INSTRUCTIONS.

Xlviii
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User interface to system

Using tasks

Users interact with the Metropolis® DMX Access Multiplexer using a
PC and awindows-based graphical user interface (GUI). The GUI is
called the WaveStar® Craft Interface Terminal (WaveStar® CIT), which
permits users to perform system operations such as administration,
provisioning, fault management, and more.

Using the WaveStar® CIT

Procedures or tasks presented in this document expect usersto be
familiar with the WaveStar® CIT and navigating through the screens of
information relating to a particular operation. The screens are designed
to be straightforward and to contain all information relating to a
particular operation. The tasks presented in this document rely on the
information provided in the screen displays. Therefore, it isimperative
that usersread all the information provided in a screen before
continuing an operational function.

Appendix A, WaveStar® CIT Tutorial provides introductory
information about using the WaveStar® CIT.

Important! Usethe tutorial only with a network element that is
out of service.

To find instructions for performing a specific job, first determine the
task category (for example acceptance, operations, or circuit
order/provisioning). After determining the task category, go to the
corresponding chapter and find the task in the chapter table of contents.

Using task elements

Task elements contain step-by-step instructions to accomplish adistinct
user task. Task elements are provided in the following task chapters:

e Chapter 8, “Acceptance Tasks’
Chapter 9, “Operations Tasks’
*  Chapter 10, “Circuit Order/Provisioning Tasks’

All task elements in each task category are numbered and listed in
numerical order. However, do not perform any of the tasksin numerical
order unless directed to by atask element.
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Important! Perform all stepsin atask element sequentially,
unless that step sends you to another step, task element,
supporting element (SE), or a supporting task.

Unless otherwise instructed, if one task element sends you to
another task element or supporting task, you must return to the
first task element after you complete the second. After you have
completed the first task element, you have finished the task.

Using supporting tasks

Thetasksin Chapter 11, “Supporting Tasks” are referenced from
multiple task elements to support a job function you are performing.

Go to asupporting task only when it isreferred to by atask element.
Supporting tasks are not to be accessed directly except by very
experienced personnel.

Important! Perform all stepsin a supporting task in numeric
order unless a step sends you to another task element, or
supporting task.

Unless otherwise instructed, if one task element sends you to
another task element or supporting task, you must return to the
first task element after you compl ete the second. After you have
completed the first task element, you have finished the task.

If/Then statements in a task

If .../Then ... columnsin atask contain only one condition that istrue
in atable cell under the If ... column. You perform the action in the
related table cell under the Then ... column. You then continue to the
next sequential step or as directed by the action under the Then ...
column.

Verifying actions

Sometimes you will be asked to verify that actions have occurred. This
may take the form of aformal statement of the expected response. At
other times, the instructions will merely state verify that... If the
expected responseis not observed and a specific trouble-clearing
reference is not made, you should reference the chapter entitled
“Trouble-Clearing Tasks” in the Metropolis® DMX Access Multiplexer
Alarm Messages and Trouble Clearing Guide, 365-372-302 to start
trouble clearing.
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Documentation ordering
information

This section describes how to order
*  Additiona copies of this document
e Electronic documentation (CD-ROMS)

ILEC/CLEC Customers

ILEC/CLEC customers should process orders through your Company
Documentation Coordinator.

Commercial Customers

The following table provides the information necessary for commercial
customersto order standard documentation or request placement on the
standing order list (for reissues of any document) by mail, telephone, or
fax.

Table 3 Placing an Order (Mail, Email, Phone, or Fax)

Addresses

Telephone Numbers Fax Numbers

Mailing Address:

Lucent Learning Organization
Attention: Order Entry

2855 N. Franklin Road

P.O. Box 19901

Indianapolis, IN 46219
Email:
intlnaorders@lucent.com

From USA:

1-888-LUCENT-8 1-800-566-9568
(1-888-582-3688)

From Canada, North American Region:
+1-317-322-6615

+1-317-322-6699

From Europe, the Middle East, and

Africa(EMEA), Asia, Pacific Region,
and China; Caribbean, Latin America | +1-317-322-6699
(CALA):

+1-317-322-6416
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The following table provides the information necessary for customers
to order standard documentation or request placement on the standing
order list (for reissues of any document) viathe internet.

Table 4 Placing an Order via the Internet

Customer Web-Slte

] http://www.lucentdocs.com
Commercial Customers

http://www.lucent8.com

L ucent Associates http://www.cic.lucent.com



http://www.lucentdocs.com
http://www.lucent8.com
http://www.cic.lucent.com

Methods of payment

Lucent Associates are billed using an FML organization number/cost
center and location code.

Commercial customers may use one of the following methods of
payment:

*  Check (payable to Lucent Technologies)
*  Money order (payable to L ucent Technologies)
*  Invoice upon receipt of a purchase order.

(Purchase orders may be faxed or mailed using the information
provided above.)

e Credit card:
- Visa
—  MasterCard
—  American Express

Important! For orders totaling $1000 or less, either a credit
card or prepayment by check/money order is required.
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Worldwide Services  Lucent Worldwide Services provides afull life-cycle of services and
solutionsto help you plan, design, implement, and operate your
network in today's rapidly changing and complex environment.

Engineering Services

Engineering Services provide information and technical support to
customers during the planning, implementation, and placement of
equipment into new or existing networks. We determine the best, most
economical equipment solution for a customer and help ensure
equipment is configured correctly for the customer’s network needs,
works as specified, and isready for installation on delivery. These
services consist of the following:

*  Equipment engineering

o  Softwareengineering

»  Siterecords

*  Engineering consulting

* Additiona engineering services (for example, Network

Realignment, System Capacity Planning, System Health
Assessment

Installation Services

Lucent Technologies offers Install ation Services focused on providing
the technical support and resources customers need to efficiently and
cost-effectively install their network equipment. We offer avariety of
optionsthat provide extensive support and deliver superior execution to
help ensure the system hardware isinstalled, tested, and functioning as
engineered and specified. Installation Services provides a complete
flexible solution tailored to meet customers' specific needs. These
services consist of the following:

*  Equipment installation

»  Speciaized equipment installation
*  Network connectivity services

* Installation support services
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Technical Support

Lucent Technologies provides the following Technical Support

Services.

*  Remote Technical Support (RTS) - remote technical support to
troubleshoot and resolve system problems.

e On-site Technical Support (OTS) - on-site assistance with
operational issues and remedial maintenance.

*  Repair and Replacement (R&R) - technical support services for
devicerepair/return or parts replacement.

*  Lucent OnLine Customer Support - online access to information
and services that can help resolve technical support requests.

Important! Technical Support Services are available 24 hours a
day, 7 days aweek.

Customers inside the United States and Canada

Technical Support Services can be reached at 1-866-LUCENTS
(866-582-3688): Prompt 1.

Customers outside the United States

Technical Support Services can be reached at +1-630-224-4672:
Prompt 2.

Web-Site

For additional information regarding Worldwide Services, refer to the
Lucent Technologies' web-site at http://www.lucent.com/products

1. Click onBrowse the catalog
2. Click on worldwide Services Solutions
3. Select the desired service to display:

»  Engineering and Installation

»  Technical Support Services
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Training  This document expects a user to be familiar with the basic functions of
the system before performing tasks that could damage the system,
affect system operations, or impede communication traffic within the
system. Understanding the descriptive material provided in this manual
and attending the recommended training courses should allow you to
perform the tasks necessary to operate and maintain Metropolis® DM X.

Refer to https://www.lucent-product-training.com for descriptions of the
training courses available for Metropolis® DMX.

Registering for a course

To review the available courses or to enroll in atraining course at one
of Lucent’s corporate training centers,

*  Within the United States,

—  Vidt https://lwww.lucent-product-training.com

— Call 1-888-LUCENTS (888-582-3688): Prompt 2.
e Outside the continental United States,

—  Vidt https://www.lucent-product-training.com

—  Contact your in-country training representative

—  Cadll: +1-407-767-2798

—  Fax: +1-407-767-2677

Suitcasing
To arrange for a suitcase session at your facility,

*  Within the United States, call 1-888-LUCENTS (888-582-3688):
Prompt 2.

*  QOutside the continental United States,
Contact your in-country training representative

—  Cdl; +1-407-767-2798
—  Fax: +1-407-767-2677
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How to comment

Because customer satisfaction is extremely important to Lucent
Technologies, every attempt is made to encourage feedback from
customers about our information products.

Customer comment form

A customer comment formislocated immediately after the title page of
this document. Please fill out the form and fax it to the number
provided on the form.

Is the form missing?

If the customer comment form is missing, you may submit comments
by fax, email, or on-line.

Fax: 1-407-767-2760
Email: ctiphotline@lucent.com

URL: http://www.lucent-info.com/comments

365-372-301 R3.0
Issue 6, July 2002


http://www.lucent-info.com/comments

Lucent Technologies
Bell Labs Innovations

1 System Overview

Overview
Purpose  This chapter introduces the Metropolis® DMX Access Multiplexer and
briefly describes the products features.
Contents  The following topics are included in this chapter:
Introduction to Metropolis® DM X Access Multiplexer 1-3
Feature Descriptions (Release 1.0) 1-7
Feature Descriptions (Release 1.1) 1-10
Feature Descriptions (Release 2.0) 1-14
Feature Descriptions (Release 2.1) 1-17
Feature Descriptions (Release 3.0) 1-20
[
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System Overview

Introduction to Metropolis® DMX Access Multiplexer
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Overview

Functionality

The Metropolis® DM X Access Multiplexer (Metropolis® DMX) isa
single shelf network multiplexer designed primarily for access
transport, business access, and regional interoffice applications
transporting voice and data at the OC-48 level via a unidirectional path
switched ring. In Release 2.1, Metropolis® DM X supports OC-192
unidirectional path switched rings and high speed OC-48 2-fiber
bidirectional line switched rings. In Release 3.0, Metropolis® DM X
supports high speed OC-192 2-fiber bidirectional line switched rings,
high speed OC-48 linear (1+1) applications, and a single low speed
OC-48 2-fiber bidirectional line switched ring.

Lucent’srich history of SONET multiplexers provides the foundation
for Metropolis® DMX. Metropolis® DMX builds on that tradition by
providing the tools necessary for the new generation of access
networks: greater capacity, increased network flexibility, diverse
functionality, and reliable service.

Metropolis® DMX supports a wide array of wideband and broadband
transport, including traditional SONET transport of DS1, DS3, EC-1,
OC-3, OC-12, OC-48, and OC-192 (Release 2.1 and later) signals, as
well as 10/100/1000 Mb/s LAN transport. The shelf can be equipped to
serve many diverse network applications and supports a variety of
operations interfaces for current and evolving network operations
needs.

There are 13 circuit pack dlots in each shelf, consisting of the
following:

1 Control slot (CTL) for the SY SCTL circuit pack

e 2Mainsdsots (M1, M2) for high speed optical line interface units
(OC-48 or OC-192 OL1Us)

e 8 multipurpose Function Unit slots (A1, A2 through D1, D2) for
DS1, DS3, EC-1, OC-3, OC-12, OC-48, 100BASE-TX,
1000BA SE-SX, and 1000BASE-L X service

* 2Growthslots (G1, G2) for OC-3, OC-12, OC-48,
1000BA SE-SX, and 1000BASE-L X service
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Release 3.0 supports the following circuit packs:

System Controller (LNW1)
28DS1 (LNW6)

28DS1PM (LNW?7)
12DS3/EC1 (LNW16)
TMUX (LNW18)

Quad OC-3 OLIU (LNW36)
Dua OC-12 OLIU (LNW46)
OC-48 OLI1U (LNW26 and LNW26B)
OC-48 OLIU (LNW27)
OC-48 OLIU (LNW28)
OC-48 OLIU (LNW29)
OC-48 OLIU (LNW76)
OC-48 OLIU (LNW77)
OC-48 OLIU (LNW31)

OC-48 PWDM OL1Us (LNW121B-159B) providing 32
wavel engths (hardware-tunable)

OC-48 PWDM OLIUs (LNW221-259) providing 32 wavelengths
(hardware-tunable)

OC-48 Low Speed PWDM OL1Us (LNW421-459) providing
32 wavelengths (hardware-tunable)

OC-192 OLIU (LNW56)

OC-192 OLIU (LNWS58)

10/100T (100BASE-TX) (LNW66)
1GSX (1000BASE-SX) (LNW67)

1GLX (1000BASE-LX) (LNW68)

Important! Growth slots (G1 and G2) may be equipped with
service and protection OC-3, OC-12, and OC-48 (LNW31)
OLIUs, aswell as service 1GSX and 1GL X circuit packs.

DS1, DS3, EC-1, and 10/100T functionality isnot supported in the
Growth dots.
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Capacity

Operations

Metropolis® DMX providesaVT1.5 and STS-1 cross-connect fabric
for avariety of signals. Listed below is the number of signals that
Metropolis® DMX can transport if all function unit and/or growth slots
are equipped with a particular circuit pack (for example, 112 DS1sif all
four Function Unit groups are equipped with the 28DSL1 circuit pack):

« 112DS1

e 48DS3

s 48EC-1

* 40 0C-3(c) (including Growth slots)

20 0C-12(c) (including Growth slots)

*  100C-48(c) (including Growth slots)

* 96 100BASE-TX

*  101000BASE-SX/LX (including Growth dots).

Metropolis® DMX also provides STS-1 virtual concatenation. This
provides increased flexibility when managing Ethernet services. Each
100BASE-TX and 1000BA SE-SX/L X Ethernet service can be
provisioned in up to 21 STS-1 signals.

Metropolis® DM X is representative of ten years of Lucent’s innovation
and experience in network operations, control, and maintenance.
Utilizing Level 1 and Level 2 Target Identifier (TID) Address
Resolution Protocol (TARP), a consistent and standard form of address
resolution isin place, enabling the Metropolis® DM X network to be
easily monitored and maintained.

Metropolis® DMX also supports standard interworking using the Open
Systems I nterconnection (OSl) seven-layer protocol stack over the
DCC. The OSl seven-layer protocol stack refersto the OSI reference
model, alogical framework for network operations standardized by the
ISO. This providesfor large networks up to 1000 NEsvialevel 1 area
provisioning and level 2 routing.

Metropolis® DMX is designed for easy installation and operation.
Centralized operation is supported by afull set of single-ended
operations, control, and maintenance features. Integrated test
capabilities and default provisioning ssmplifies installation.
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Basic maintenance tasks can be performed using faceplate LED
displays and controls, while the WaveStar® CIT or aremote operations
system gives access to sophisticated maintenance, provisioning, and
reporting features.

Built-in maintenance capabilities support both installation and system
operation. Metropolis® DM X can be tested and installed without
external test equipment.
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Feature Descriptions (Release 1.0)

Overview

OC-48 UPSR for

STS-1/VT1.5

VTL1.5 granularity

28DS1 circuit pack

12DS3/ECL1 circuit pack for
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DS3 service

This section briefly describes the major features included in Release
1.0 of Metropolis® DMX.

The Metropolis® DMX system supports an OC-48 unidirectional path
switched ring (UPSR). When both Main dots are equipped with OC-48
OLIU (LNW26) circuit packs, an STS-1 and VT1.5 switching fabric
supports the low-speed interfaces. Each circuit pack establishes an east
or west rotation on the ring (each pack’s rotation is opposite to the
other pack’srotation). A UPSR ring provides a very valuable and
reliable foundation for services protecting against fiber cuts and
intermediate node failures.

In the receive direction, each Main OLIU terminates one ring rotation
from which atail end path switch selectsan STS-1 or VT1.5 from one
rotation or the other depending on signal quality. In the transmit
direction, an STS-1 or VT1.5 signal is copied or bridged onto both
rotations of the ring.

In Release 1.0, VTL1.5 granularity is provided acrossany 6to 12 STS-1
signals within the high speed OC-48 interface, providing a
fully-flexible assignment of VT1.5 timeslots across any 6 to 12 STS-1
signals.

The Metropolis® DM X offers avery high density 1x1 protected DS1
circuit pack containing 28 ports per pack. When four Function Unit
groups are equipped with 28DS1 (LNW6) or 28DS1PM (LNW?7)
circuit packs, up to 112 DS1s can be added/dropped. In addition to
maintenance and provisioning functions, the 28DS1PM circuit pack
provides performance monitoring capabilities.

Metropolis® DMX also provides a very high density 1x1 protected
DS3/ECL1 circuit pack containing 12 ports per pack. When four
Function Unit groups are equipped with 12DS3/ECL circuit packs, 48
DS3s are add/dropped per shelf.

The 12DS3/ECL1 circuit pack is switch-selectable for either DS3 or
EC-1 service on a per-pack basis. DS3 serviceis available in R1.0.
EC-1 service will be availablein R1.1.

Maintenance, provisioning, and performance monitoring functions are
available with the 12D S3/EC1 circuit pack.



Feature Descriptions (Release 1.0)

User interface

TL1 OS access

Embedded Stratum 3
timing generator

S1 byte synchronization
messaging

Remote operations

Performance monitoring

Remote NE status

System Overview

The WaveStar® CIT command builder (and TL1 cut-through) local and
remote access is supported. TL 1 autonomous messages are also
supported (for example, to monitor small networks).

The CIT manages the Metropolis® DM X system, providing TL1
messaging, software download, and full operations and provisioning
capability when used in conjunction with the TL1 command builder.
The TL1 command builder, isaflexible TL1 interface that supportsfull
TL 1 management.

TL1 OS accessis supported viaan IAO LAN and/or X.25 interface for
both local and remote Metropolis® DMXs.

The LNW26 OC-48 high-speed OLIU circuit pack features an
embedded Stratum 3 timing generator (TG3). Thistiming generator is
used when the Metropolis® DM X is configured in afree running or
holdover mode.

Line timing and external timing are also supported by Metropolis®
DMX. Linetiming is derived from an incoming Main OC-48 line,
while external timing is derived from an external DS1 timing input.

Metropolis® DMX uses the S1 byte of the SONET overhead to
send/receive timing status information to other nodes in an access
transport network. Metropolis® DM X supports “sync auto
reconfiguration”.

Metropolis® DM X operations features such as remote OS access and
CIT remote login are supported over the OC-48 Section DCC and IAO
LAN. Any Metropolis® DM X operation supported over the DCC isalso
supported over the IAO LAN. Metropolis® DM X remote operations
features allow Metropolis® DM X networks to be managed from a CO
and/or a centralized maintenance center.

Performance monitoring (PM) datais reported onthe VT1.5, STS-1,
DS1, DS3, and OC-48 levels.

A Metropolis® DMX can be provisioned to be an alarm gateway NE
(AGNE) to support remote office darms, aremote SY SCTL LED
display, and summary aarm information of remote Metropolis® DMXs
in the local alarm report. More than one AGNE can be provisioned per
alarm group, but thisisnot recommended as it can degrade the network
performance.
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System Overview

Thisfeature enables initial software upgrade to be downloaded (locally
or remotely) via the data communications channel (DCC). Metropolis®
DMX-to-Metropolis® DMX copies are also supported.

Security features include provisionable password aging (from 7 to 999
days), customized login proprietary messages, and support for 150
users. Security password aging does not apply to privileged users.

This feature provides interworking using the open systems
interconnection (OSI) seven-layer protocol stack over the data
communications channel (DCC) or an IAO LAN.

Metropolis® DMX supports Target |D Address Resolution Protocol
(TARP), OSl, IAO LAN, and TL1/X.25 as specified in Telcordia
Technologies GR-253.

Many of thetraditional SONET maintenance, provisioning, operations,
control, and synchronization features are included in Metropolis®
DMX. Theflexible SONET standard provides a formidable foundation
for Metropolis® DMX to build upon.

Metropolis® DMX is supported by Telcordia OSs TIRKS(R19.4),
NMA (R10.1/11.0), and TEMS(R2.0).
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Feature Descriptions (Release 1.1)

Overview

Graphical user interface

(GUI)

100BASE-TX (10/100-FE)

Ethernet interface

1000BASE-SX/LX optical

Ethernet interfaces

This section briefly describes the major features added in Release 1.1
of the Metropolis® DMX.

This CIT interface eliminates the need to enter TL1 commands and
provides agraphical representation of the Metropolis® DM X and the
surrounding network.

This 24 port Ethernet interface provides datatransport at arate of up to
10/100 Mb/s. The 10/100-FE (LNW®66) circuit pack performs layer 2

| P switching in point-to-point and multipoint dedicated configurations.
Bandwidth can be dedicated to one customer or shared among several
customers. Standard IEEE 802.1Q virtual LANs (VLANS) are used to
guarantee privacy. This feature provides cost savings by incorporating
voice and data transport into one system. Metropolis® DMX’s STS-1
virtual concatenation capability provides increased Ethernet
management flexibility by provisioning the service in increments of
single STS-1s. Up to 96 100BA SE-TX signals are supported when four
Function Unit groups are equipped with the 10/100-FE circuit pack.

These 2 port Ethernet interfaces provide datatransport at arate of up to
1 Gb/s per port. The 1G SX (LNW67) and 1G LX (LNW68) circuit
packs perform layer 2 I P switching in point-to-point and multipoint
configurations. Bandwidth can be dedicated to one customer or shared
among several customers. Standard |EEE 802.1Q virtual LANS
(VLANS) are used to guarantee privacy. This feature also provides cost
savings by incorporating voice and data transport into one system.
Metropolis® DMX’s STS-1 virtual concatenation capability provides
increased Ethernet management flexibility by provisioning the service
inincrements of single of STS-1s. Up to ten 1000BASE-SX/L X signals
are supported when all Function Unit groups (including Growth dots)
are equipped with 1GSX and 1GL X circuit packs.

These circuit packs are functionally equivalent except for optical span
length. The 1GL X circuit pack provides long-reach optics, while the
1GSX provides short-reach optics.
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System Overview

Metropolis® DMX provides a quad OC-3 low-speed optical interface
that provides VT1.5/STS-1/STS-3(c) path switching. Up to 40
STS-3(c)s are supported when all Function Unit groups (including
Growth dots) are equipped with the OC-3 OLIU (LNW36) circuit
pack. The OC-3 OLIU can interface with other OC-3 ringsin the
network and can aso be used as an interface for OC-3 linear optical
extensions, as well as single- and dual- homed ring extensions. The
LNW36 is user-provisionable on a per-port basis.

Metropolis® DMX provides a dual OC-12 low-speed optical interface
that provides VT1.5/STS-1/STS-3(c)/STS-12(c) path switching. Up to
20 STS-12(c)s are supported when all Function Unit groups (including
Growth dots) are equipped with the OC-12 OLI1U (LNW46) circuit
pack. The OC-12 OLIU can interface with other OC-12 ringsin the
network and can also be used as an interface for OC-12 linear optical
extensions, as well as single- and dual- homed ring extensions. The
LNW46 is user-provisionable on a per-port basis.

The 12DS3/EC1 (LNW16) circuit pack can provide bidirectional
transport of up to 12 EC-1 signals. When four Function Unit groups are
equipped with 12DS3/EC1 circuit packs, up to 48 EC-1 signals can be
added/dropped per shelf.

Maintenance, provisioning, and performance monitoring functions are
available with the 12D S3/EC1 circuit pack.

The 12DS3/ECL1 circuit pack is switch-selectable for either DS3 or
EC-1 service on a per-pack basis.

Metropolis® DMX supports UPSR on the STS-3(c) and STS-12(c)
levels, in additionto STS-1 and VT1.5 available in R1.0. When both
Main dots are equipped with OC-48 OL1U (LNW26) circuit packs, an
STS-3 and STS-12 switching fabric supports the low-speed interfaces.
Each circuit pack establishes an east-to-west rotation on thering. A
UPSR ring provides a very valuable and reliable foundation for
services protecting against fiber cuts and node failures.

Every active circuit pack has a shut-down circuit that monitors the
incoming -48V level. If it drops below -39V +1V pack will de-power.
When voltage returns above -43V £0.5V pack will re-power.
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VT cross-connects  In Release 1.1, Metropolis® DM X supports VT1.5 cross-connections
between the main OC-48 interfaces and DS1, EC1, OC-3, and OC-12
interfaces. Any 12 STS-1son the LNW26 OC-48 main OLIU interface
can be selected for VT cross-connections (add-drop or pass-through) to
either the quad OC-3, dual OC-12 or EC-1 low-speed interfaces. Up to
112 VT1.5 channels can be add-drop cross-connected as 112 DS1s
from the OC-48 ring to Function Unit groups equipped with 28DS1
packs.

Certain restrictions do apply. Refer to Chapter 5, “Provisioning,
Security, & Administration” for details.

VT ring closure  The Metropolis® DM X can host multiple rings on the low-speed
interfaces of the Metropolis® DMX shelf. Thisis accomplished by
intra-function group, pass-through cross-connections. The Metropolis®
DMX can close alow-speed ring by supporting a cross-connection
between areceive port on one circuit pack and a transmit port on
another circuit pack in the same function or growth group. All
protection switching advantages/capabilities of UPSR configurations
still apply in VT Ring Closure applications.

Hairpinning cross-  Ina“hairpinning” topology, low-speed tributary traffic is routed into

connections  the system and back out of the system without ever being placed on the
high-speed (OC-48) UPSR interfaces. Hairpin cross-connections utilize
the switch fabric on the high speed OC-48 OL 1Us, but, do not affect the
UPSR traffic. The cross-connection capability of connecting any input
on acircuit pack in afunction or growth dot to any output on acircuit
pack in adifferent function or growth slot the same shelf, allows you to
use a combination of add/drop and hairpinning of compatible payloads
through avariety of interfaces. You can bring traffic in from one remote
site and cross-connect it at the STS-1, STS-3c, or STS-12c level back
out to other remote sites without consuming any capacity on the
high-speed UPSRs. For detailed information about hairpin
cross-connections, refer to Chapter 5, “Provisioning, Security, &
Administration”.

Linear optical extensions  In Release 1.1, Metropolis® DM X supports 1+1 protected linear optical
extensions for data transport originating at a data device. The linear
optical extension may also be an OC-3 or OC-12 node, aswell asan
OC-48 node (future releases). If the active line fails, the system
performs nonrevertive line switching.

1 - 12 365-372-301 R3.0
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System Overview

In Release 1.1, Metropolis® DMX supports low-speed OC-3 and
OC-12 0x1 protected broadband tributaries, including single- and dual-
homed ring extensions. A DDM-2000 OC-3, OC-12, or FiberReach
Multiplexer may be the add/drop multiplexer on the lower-speed ring.

TL 1 message exchange is supported over TCP/IP vialAO LAN, X.25,
OSl LAN, and CIT interfaces. IAO LAN supports TCP/IP protocol and
OSl protocol. These provide acommunication link from a Metropolis®
DMX to alocal node that may serve as a gateway to the network.

The embedded TG3 can generate a DS1 timing output to time other
externaly-timed systems.

In addition to the PM capabilities available in R1.0, R1.1 provides PM
dataon all EC-1, STS-3c, STS-12¢, OC-3, OC-12, 100BASE-TX, and
1000BASE-SX/LX incoming signals.

Metropolis® DMX supports TARP interoperability with Product
Family 2000 nodes such as the FT-2000 OC-48 Lightwave System, the
DDM-2000 OC-3/0C-12 Multiplexer, and the DDM-2000 FiberReach
Multiplexer.

The Metropolis® DM X also providesinteroperability with all WaveStar
Product Family nodes supporting TARP.

The Metropolis® DM X is supported by WaveStar® SNMS (R5.1).

Metropolis® DMX supports a network size of 256 nodes. Future
releases will be tested in larger networks.

The integrated transmission control protocol/internet protocol feature
provides acommunication link from aMetropolis® DMX to alocal
node that may serve as agateway to the network.
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1 - 14

This section briefly describes the major new features of Metropolis®
DMX, Release 2.0.

The LNW26B has the same capabilities as the LNW26 circuit pack,
except the LNW26B OLIU can cross-connect VTsin any 12 of 48
selected STS-1s.

The OC-48 OLIU (LNW28) circuit pack is an environmentally
hardened version of the LNW26B. The LNW28 is designed specifically
for outside cabinet deployment and is certified to withstand extreme
temperatures.

The OC-48 OLIU (LNW31) circuit pack isasingle port, low speed,
1310 nm optical line interface unit. The LNW31 supports OC-48
add/drop, UPSR configurations, 1+1 linear, single- and dual-homing,
non-revertive protection switching, and VT1.5, STS-1, STS-3(¢),
STS-12(c), and STS-48(c) signal transport. The LNW31 OLIU can
cross-connect VTsin any 12 of 48 selected STS-1s. The central TDM
switch fabrics are embedded in the OC-48 OLIU.

The OC-48 OLIU (LNW?77) circuit pack is aintermediate reach
(20km), high-speed 1310 nm optical lineinterface unit. The LNW77
supports OC-48 add/drop, UPSR configurations, single- and
dual-homing, non-revertive protection switching, and VT1.5, STS-1,
STS-3(c), STS-12(c), and STS-48(c) signal transport. The Stratum 3
timing generator and central TDM switch fabrics are embedded in the
OC-48 OLIU. The LNW77 OLIU can cross-connect VTsin any 12 of
48 selected STS-1s.

365-372-301 R3.0
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System Overview

The sixteen OC-48 PWDM OLIUs (LNW121B-159B) circuit packs are
designed for use with passive MUX/DMUX and optical add/drop
shelves. Each circuit pack supports two wavelengths via a hardware
selection configuration. This provides atotal of 32 different
wavelengths that are available for service applications.

The optical circuit packs are designed to be used with the Lucent
Passive Optical Shelves. Using the OC-48 PWDM OLIUs and the
Passive Optical Shelves can increase fiber capacity by afactor of 16 or
32.

OC-48 PWDM OLIUs support add/drop, UPSR/BL SR configurations,
single- and dual-homing, non-revertive protection switching, and
VTL5, STS-1, STS-3(¢), STS-12(c), and STS-48(c) signal transport.
The Stratum 3 timing generator and central TDM switch fabrics are
embedded in the OC-48 OLIU. The OC-48 PWDM OLIUs can
cross-connect VT1.5 signalsin any 12 of 48 selected STS-1 signals;
however, in Release 2.0 the software supports VT1.5signalsin any 6 of
48 selected STS-1 signals.

Metropolis® DMX supports UPSR on the STS-48(c) level, in addition
to STS-1, STS-3(c) and STS-12(c), and VT1.5 available in earlier
releases. When both Main slots are equipped with OC-48 OLIU circuit
packs, aVT1.5 and STS-1 switching fabric supports the low-speed
interfaces. Each circuit pack establishes an east-to-west rotation on the
ring. A UPSR ring provides avery valuable and reliable foundation for
services protecting against fiber cuts and node failures.

Metropolis® DM X supports | P tunneling to extend FTP/IPfile transfers
over the OSI protocol stack on the DCC and IAO LAN to remote
Metropolis® DMX shelves which do not have a direct | P connection.

In a“hairpinning” topology, in Release 2.0, you can bring trafficin
from one remote site and cross-connect it at the VT and Ethernet level,
in addition to STS-1, STS-3c, or STS-12c levels available in earlier
releases, back out to other remote sites without consuming any capacity
on the high-speed UPSRs. Hairpin cross-connections utilize the switch
fabric on the high speed OC-48 OLIUs; but, do not affect the UPSR
traffic. For detailed information about hairpin cross-connections, refer
to Chapter 5, “Provisioning, Security, & Administration”.
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System Overview

VT Ring closure for OC-3, OC-12 or OC-48 interfaces. This capability
includes Intra-Fn Pass-Through (signal passed from one group's slot to
the other dot), and add/drop with the ability to perform path selection
on the low speed optics, and therefore closing the subtending (hosted)
ring.

Support of 4093 Virtual Local Area Networks (VLANS) and stacked
VLANSsfor customer identification and isolation.

Metropolis® DMX supports a network size of 1000 nodes.

The Metropolis® DMX is supported by Navis™ Optical Element
Management Systems (Navis™ Optical EMS), R7.0 (formerly referred
to asSNMS).

In prior releases, the 12D S3/EC1 circuit pack was switch selectable for
DS3 or EC-1 service on aper-pack basis. In Release 2.0, DS3 or EC-1
service can be provisioned via the WaveStar® CIT on a per-port basis.

[
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Feature Descriptions (Release 2.1)

Overview  This section briefly describes the major new features of Metropolis®
DMX, Release 2.1.

OC-48 OLIU (LNW27)  The OC-48 OLIU (LNW27) circuit pack isalong reach, 1310-nm
optical lineinterface unit. The LNW27 OC-48 OLIU can cross-connect
VT1.5signalsin up to 48 STS-1 signals.

OC-48 OLIU (LNW29) The OC-48 OLIU (LNW?29) circuit pack is an extended long reach,
1550-nm optical line interface unit. The LNW29 OC-48 OLIU can
cross-connect VT1.5 signalsin up to 48 STS-1 signals.

OC-48 OLIU (LNW76)  The OC-48 OLIU (LNW?76) circuit pack is ashort reach, 1310-nm
optical lineinterface unit. The LNW76 OC-48 OLIU can cross-connect
VT1.5signalsinupto 48 STS-1 signals.

Improved VTL1.5 Granularity = The Release 2.1 software supports cross-connections between VT1.5
signalsand up to 12 STS-1 signalsin the LNW26B, LNW28, LNW77,
and LNW121B-series OC-48 OLIU circuit packs.

Passive WDM-Compatible  The passive WDM-compatible OC-48 OLIU (LNW221-LNW?259)
OC-48 OLIUs (LNW221 - circuit packs provide 32 wavelengths for passive WDM applications.
LNW259)  The 0C-48 OLIU (LNW221-LNW259) circuit packs can cross-connect
VT1.5signalsinupto 48 STS-1 signals.

In service OC-48 OLIU  Metropolis® DMX supports upgrading OC-48 OLIUs in service.
upgrades  OC-48 OLIUswith a6 STS-1 VT fabric may be upgraded to OC-48
OLIUswitha 12 or 48 STS-1 VT fabric. OC-48 OLIUswith a12
STS-1 VT fabric may be upgraded to OC-48 OLI1Uswith a48 STS-1
VT fabric.

365-372-301 R3.0 1- 17
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System Overview

Metropolis® DMX supports high speed OC-48 2-fiber bidirectional
Line switched rings (BLSRS) in Release 2.1. The 2-fiber BLSRs
supports STS-1, STS-3c, and STS-12c¢ cross-connectionsto DS1, DS3,
OC-3, OC-12, low speed OC-48, Fast Ethernet, and Gigabit Ethernet
interfaces. A 2-fiber BLSR isaself-healing ring configuration in which
the traffic flow is bidirectional between nodes. The traffic flow is
protected by redundant bandwidth on the bidirectional lines that
interconnect the ring nodes.

Because traffic flow is bidirectional between nodes, traffic can be
added at one node and dropped at the next without traveling around the
entire ring. This leaves the spans between other nodes available for
additional traffic. Therefore, with distributed traffic patterns, a BLSR
can carry more traffic than the same facilities could carry if configured
for aunidirectional path switched ring.

The OC-192 OLIU (LNWS56) circuit pack is an intermediate reach,
1550-nm optical line interface unit. The LNW56 OC-192 OLIU can
cross-connect VT1.5 signalsin up to 48 STS-1 signals.

The OC-192 OLIU (LNWS5B8) circuit pack is a short reach, 1310-nm
optical line interface unit. The LNW58 OC-192 OLIU can
cross-connect VT1.5 signalsin up to 48 STS-1 signals.

The Metropolis® DM X supports an OC-192 unidirectional path
switched ring (UPSR) in Release 2.1. When both Main dots are
equipped with OC-192 OLIU circuit packs, an STS-1and VT1.5
switching fabric supports the low-speed interfaces. Each circuit pack
establishes an east-to-west rotation on thering. A UPSR ring provides a
very valuable and reliable foundation for services protecting against
fiber cuts and node failures.

The Metropolis® DM X high capacity shelf supports additional
DS1/DS3 interfaces that enable Metropolis® DMX to support 224
DSlsor 192 DS3sin afuture release. The new, higher density DS1 and
DS3 circuit packs will be available in afuture release.

Passive optical dual add drop modules are available to add and drop 1,
2, or 4 wavelengths. The modules are unidirectional.
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System Overview

In a“hairpinning” topology, in Release 2.1, users can cross-connect
traffic from aremote sSite at the VT and Ethernet level, in addition to
STS-1, STS-3c, STS-12¢, and STS-48c levels available in earlier
releases, to other remote sites without consuming any capacity on the
high-speed UPSRs or BLSRs. Hairpin cross-connections utilize the
switch fabric on the high speed OC-48 OLIUs; but, do not affect the
UPSR or BL SR traffic. For detailed information about hairpin
cross-connections, refer to Chapter 5, “Provisioning, Security, &
Administration”.

Two Metropolis® DMX shelves and one LambdaUnite Multi Service
Switch can be collocated in the same bay. Asthe needs of an accesssite
grow to the point where equipment is required to hub more than 6
OC-48 rings, it becomes advantageous to upgrade a Metropolis® DM X
shelf to aLambdaUnite Multi Service Switch. The Very Short Reach
(VSR) OC-48 and OC-192 optics supported by the Metropolis® DM X
are designed for such an application. Once the LambdaUnite
MultiService Switch isinstalled as the hub-node, the site can hub 64
OC-48rings or 16 OC-192 rings while simultaneously using the
original Metropolis® DMX as alow-speed drop node or mini-digital
Cross-connect.

Metropolis® DM X supports an in-service upgrade to increase UPSR
network capacity from OC-48 to OC-192 without affecting service.

]
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Overview

Transmultiplexer (TMUX)
(LMW18) circuit pack

Low Speed Passive
WDM-Compatible OC-48
OLIUs (LNw421 -
LNW459)

Optical amplfiers for
passive WDM-compatible
0OC-48 and OC-192 OLIUs

Single low speed OC-48
BLSR

Automatic ring discovery in
BLSRs

High speed OC-192 BLSRs

This section briefly describes the major new features of Metropolis®
DMX, Release 3.0.

The TMUX (LMW18) circuit pack collects DS1 signals from various
nodes in a ring network and multiplexes them into a single DS3 signal
for transport. Up to 12 channelized DS3 signals are supported.

The low speed passive WDM -compatible OC-48 OLIU
(LNW421-LNW459) circuit packs provide 32 wavelengths for passive
WDM applications. The low speed OC-48 OLIU (LNW421-LNW459)
circuit packs can cross-connect VT1.5 signalsinupto 48 STS-1
signals.

External optical amplifiers are available for use with the passive
WDM-compatible OC-48 and OC-192 OLI1Us. Optical amplifiers can
be used to increase OC-48 and OC-192 optical spans up to 140 km.

Metropolis® DMX supports a single low speed BL SR using the low
speed passive WDM-compatible OC-48 OL1Us (LNW421-L NW459)
or the low speed OC-48 OLIU (LNW31) circuit pack. Metropolis®
DMX aso supports BLSR to BLSR cross-connections.

In Release 3.0, Metropolis® DMX automatically discovers the other
nodes that exist in a BLSR and creates aring map. The ring map
consists of nodes IDs, NSAPs, target identifiers (TIDs), and network
element types of each network element in thering. (In Release 2.1,
Metropolis® DMX supports only manual ring map provisioning.)
Automatic ring discovery supports BLSR interworking with the
FT-2000 OC-48 Lightwave System, WaveStar TDM 2.5G/10G
Multiplexer, and the LambdaUnite™ Multiservice Switch.

Metropolis® DMX supports high speed OC-192 BLSRs using the
0OC-192 OLIUs (LNW56 and LNW58) circuit packs. The OC-192
OLIU (LNWS56) circuit pack is an intermediate reach, 1550-nm optical
lineinterface unit. The OC-192 OLIU (LNWS5B8) circuit pack is a short
reach, 1310-nm optical line interface unit.
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System Overview

Nonpreemptible unprotected traffic allows users to disable protection
on selected working channels of a bidirectional line switched ring.
Therefore, traffic carried on these channelsis unprotected. This allows
usersto rely on path layer protection switching or to offer unprotected
capacity in aflexible way. Nonpreemptible unprotected traffic makes
support possible for multipoint Ethernet connections, and dual 0x1 low
speed connections over a BLSR.

Metropolis® DMX provides a high speed OC-48 1+1 protected linear
extension in the Main dots.

The per STS-1 protection provisioning feature provides the ability to
support switched and unswitched cross-connections on the same UPSR
port. Switched cross-connections are protected at both the path level
and an internal equipment level. Unswitched cross-connections (the
equivalent of Ox1 cross-connectionsin prior releases) are not protected
at the path level or at the internal equipment level.

The hashed FTP capability prevents someone from tampering with a
downloadabl e software image. When FTP over TCP/IPis used for
software download, adigital signature is transmitted with the image
file, and verified by the generic software.

Metropolis® DMX acts as an FTAM/FTP gateway or file transfer
trandation device (FTTD). The FTTD allows Metropolis® DMX to
function as a gateway network element that facilitates file downloads
between FTP servers and remote network elements connected to
Metropolis® DMX.

Metropolis® DMX supports a basic peak information rate policer that
meters packets leaving the Ethernet packet switch going toward the
SONET network. Metropolis® DMX drops any packets that exceed the
provisioned peak information rate for the VLAN or customer ID
associated with the packet. This guarantees that no more than the
specified network capacity is provided.

Metropolis® DMX supports SNMP for monitoring alarms and traps
associated with Ethernet circuit packs. The SNMP is an application
layer protocol used to manage data network performance, and find and
resolve data network problems.



Feature Descriptions (Release 3.0) System Overview

Network time protocol ~ Metropolis® DMX supports NTP client functionality. NTPis an
(NTP) support  internet protocol used to synchronize computers and devicesto a
standard time reference. The NTP allows Metropolis® DMX to set and
synchronize the Date and Time of Day clock. The NTP client queries
the NTP server for the date and time of day.

In service OC-48 BLSRto  Metropolis® DMX supports an in-service upgrade to increase BLSR
OC-192 BLSR Upgrade  network capacity from OC-48 to OC-192 without affecting service.

]
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| 2 Platform Description

Overview
Purpose  This section describes the possible physical arrangements of the
Metropolis® DMX Access Multiplexer.
Contents  The following physical arrangement considerations are covered in this
section:
Shelf Descriptions 2-3
Shelf Configurations 2-11
Typical Bay Arrangement 2-14
Circuit Packs 2-15
Passive Optics Shelf 2-27
Control 2-31
Power 2-32
L]
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Overview

Capacity

Platform Description

The Metropolis® DM X is a single-shelf multiservice multiplexer that
may house 28DS1, 12DS3/EC1, TMUX (Release 3.0 and later) OC-3,
OC-12, and OC-48, OC-192 (Release 2.1 and later), 10/100T,

1GSX and 1GLX circuit packs.

In Release 2.1 and later releases, the Metropolis® DMX high capacity
shelf is available in addition to the Metropolis® DM X shelf.

Metropolis® DMX providesaVT1.5 and STS-1 cross-connect fabric
for avariety of signals. Listed below is the number of signals that
Metropolis® DMX can transport if all function unit and/or growth slots
are equipped with a particular circuit pack (for example, 112 DS1
signalsif al four function units are equipped with the 28D S1 circuit
pack):

« 112DS1
e 48DS3
« 48EC-1

e 40 0C-3(c) (including growth dots)

20 0C-12(c) (including growth dots)

* 100C-48(c) (including growth dots)

* 96 100BASE-TX

* 10 1000BASE-SX/LX (including growth slots).

In afuture release when the higher density DS1 and DS3 circuit packs
are available, the Metropolis® DM X high capacity shelf supports up to
224 DS1 or 192 DS3 signals.

Metropolis® DMX also provides STS-1 virtual concatenation. This
provides increased flexibility when managing Ethernet services. Each
100BASE-TX and 1000BASE-SX/L X Ethernet service can be
provisioned to any number of STS-1 signals (up to 21 STS-1 signals).



Shelf Descriptions

Metropolis® DMX shelf
dimensions

Metropolis® DMX high
capacity shelf dimensions

Shelf Front View

Platform Description

The Metropolis® DM X shelf is:

«  16incheshigh without the Metropolis® DMX fan unit
« 19.5inches high with the Metropolis® DMX fan unit
 17.6incheswide

* 15inchesdeep.

Up to four Metropolis® DM X shelves can fit in abay (including fan
unit), and all shelves are individually mounted.

The Metropolis® DMX high capacity shelf is:
* 19incheshigh (includesintegral fan unit)
 17.6incheswide

e 16inchesdeep.

Up to four Metropolis® DM X high capacity shelves can fit in a bay
(including fan unit), and al shelves are individually mounted.

Figure 2-1 shows the front view of the Metropolis® DMX shelf and
Metropolis® DMX high capacity shelf. (Both shelves have the same
circuit pack dots.) The shelf is equipped with 28DS1 and 12DS3/EC1
circuit packs, a 1GSX Ethernet circuit pack, OC-3, OC-12, and OC-48
OLIU circuit packs, and a SY SCTL circuit pack.

365-372-301 R3.0
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Figure 2-1 Shelf Front View
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Circuit pack slots and  The Metropolis® DM X shelf and Metropolis® DMX high capacity shelf
compatible circuit packs  have 8 function unit dots, 2 main slots, 2 growth sots, and one control
dot.

Function units slots

The function unit dots are divided into five groups designated A, B, C,
D, and G (Growth dots). Function unit slots A1, A2, B1, B2, C1, C2,
D1, and D2 can be equipped, depending on the application, with the
following circuit packs

. 28DSL
. 12DSB/ECL
| .+ TMUX
. 0C3
.+  0C-12
| »  OC-48 (LNW31 and LNW421 - LNWA459 only)
. 10/100T
| .+ 1GSX
.+ 1GLX

| The 10/100T, 1GSX , and 1GLX circuit packs cannot be protected and
arerestricted to slot 1 of afunction unit (for example, slot Al). If dlot 1
of afunction unit is equipped with a 10/100T,
1GSX , and 1GLX circuit pack, then slot 2 must be equipped with a
177D apparatus blank.

Growth slots

Growth dots G1 and G2 can be equipped, depending on the
application, with the following circuit packs:

« OC-3
« 0OC-12
| + 0OC-48 (LNW31 and LNW421 - LNW459 only)
« 1GSX
« 1GLX

The 1GSX and 1GL X circuit packs cannot be protected and are
restricted to dot G1. If slot G1 of afunction unit is equipped with a

| 1GSX or 1GL X circuit pack, then ot G2 must be equipped with a
177D apparatus blank.

2 - 6 365-372-301 R3.0
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Platform Description

Main slots

The main slots M1 and M2 can be equipped, depending on the
application, with the following circuit packs:

*  0OC-48 OLIU circuit packs LNW26/26B, LNW27 (Release 2.1
and later), LNW28, LNW29 (Release 2.1 and later), LNW76
(Release 2.1 and later), LNW77, LNW121B-159B, or
LNW221-L NW259 (Release 2.1 and later)

e 0OC-192 OLIU circuit packs LNW56, LNW58 (Release 2.1)

The Stratum 3 timing generator and central TDM switch fabrics are
embedded in the OC-48 and OC-192 circuit packs. If main slot M1 or
M2 isnot equipped with acircuit pack, the dot must be equipped with a
177E apparatus blank.

Control slot

The control slot CTL isreserved for the non-redundant System
Controller (SYSCTL) circuit pack.



Shelf Descriptions

Platform Description

Metropolis® DMX shelf rear  Figure 2-2 shows the rear backplane connectors on the Metropolis®

view DM

X shelf.

Figure 2-2 Metropolis® DMX Shelf Backplane Connectors
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The shelf backplane provides the following connectors:

Communications modem (J17 MODEM)
Intraoffice LAN (J16 IAOLAN)

External DS1 synchronization input and output (J9 SYNC1 and
J14 SYNC2)

Fan shelf power/alarm (J15 FAN)

-48 V DC power feeder A and B (P14 -48VA, -48RTNA and
P15 -48VB, -48RTNB)

Miscellaneous (environmental) discrete telemetry (J11 MISC)
TL1/X.25 interface (J10 X.25)

Office darm interface (J12 ALM)

Office darm multiplier (J13 ALM MULT)

J18 DLAN (Reserved for usein afuture release)

365-372-301 R3.0
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Metropolis® DMX high

Platform Description

 JI9INTEROP (Reserved for usein afuture release)

*  Four DS1/DS3 and 10/100Base-T inputs (J2 A IN, J4 B IN,

J5 CIN, J7D IN)

Four DS1/DS3 and 10/100Base-T outputs (J1 A OUT, J3 B OUT,

J6 C OUT, J8 D OUT)

The-48V DC power feeder interfaces (BAT A and BAT B) are located

on the sides of the shelf.

capacity shelf rear view  pMX high capacity shelf.
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Figure 2-3 shows the rear backplane connectors on the Metropolis®

Figure 2-3 Metropolis® DMX High Capacity Shelf Backplane
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Shelf Descriptions

Platform Description

The shelf backplane provides the following connectors:

Communications modem (J17 MODEM)
Intraoffice LAN (J16 IAOLAN)

External DS1 synchronization input and output (J9 SYNC1 and
J14 SYNC?2)

Fan shelf power/alarm (J15 FAN)

-48 'V DC power feeder A and B (P14 -48VA, -48RTNA and
P15 -48VB, -48RTNB)

Miscellaneous (environmental) discrete telemetry (J11 MISC)
TLY/X.25 interface (J10 X.25)

Office darm interface (J12 ALM)

Office darm multiplier (J13 ALM MULT)

J18 DLAN (Reserved for usein afuture release)

J19 INTEROP (Reserved for usein afuture release)
EXP1IN, OUT, CTL (Reserved for use in afuture release)
EXP2IN, OUT, CTL (Reserved for use in afuture release)

Eight DS1/DS3 and 10/100Base-T inputs (J2 A IN, JAB IN,
JBCIN,J7DIN,J20A IN, 21 B IN, J22 CIN, J23 D IN)

Eight DSI/DS3 and 10/100Base-T outputs (J1 A OUT, J3 B OUT,
J6 C OUT, J8 D OUT, J24 A OUT, J25 B OUT, J26 C OUT,
J27 D OUT)

The-48V DC power feeder interfaces (BAT A and BAT B) are located
on the sides of the shelf.

[
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Shelf Configurations

Overview

Requirements

STS-1/VT1.5 UPSR shelf
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Platform Description

Metropolis® DMX isdesigned to provide awide array of wideband and
broadband services. Therefore, there is great flexibility in the
configuration of the shelf. Any combination of circuit packs may be
used for whatever serviceis desired. The following paragraphs outline
the specific packs that may be used in the function units for certain
applications.

Metropolis® DMX has the following shelf configuration requirements:

. OC-48 OLIUSLNW?26/26B, LNW27, LNW28, LNW29, LNW76,
LNW77, LNW121B-LNW159B, and LNW221-259 must be
located in the main M1 and M2 slots

. 0OC-192 OLI1Us LNW56 and LNW58 must be located in the main
M1 and M2 slots

*  The service and protection dots of afunction unit (for example,
Al and A2) must contain the same circuit pack type. However,
Gigabit Ethernet circuit packs (1GSX, 1GL X) can only be located
inslot 1 of afunction unit (including growth sots). The other slot
must contain a 177D apparatus blank.

The10/100T (LNWG66) circuit pack must be located in dot 1 of a
function unit. The other dot must contain a 177D apparatus blank.
Growth dots G1 and G2 do not support the 10/100T circuit pack.

*  Growth dots G1 and G2 support the OC-3 (LNW36), OC-12
(LNW46), OC-48 (LNW31 and LNW421 - LNW459), 1GSX
(LNWG67), or 1GLX (LNW68) circuit packs.

* The SYSCTL LNW.Z1 circuit pack must be located in the control
CTL dot.

AnSTS1/VT1.5 UPSR shelf configuration has OC-48 or OC-192
OLIUsinthe main M1 and M2 dots and can house the following
circuit packs in any combination:

.« 28DSL (LNW6)

«  28DSIPM (LNW7)

«  12DS3/ECL (LNW16)
e TMUX (LNW18)



Shelf Configurations

STS-1/STS-3¢/STS-12c¢/
STS-48c/VT1.5 UPSR shelf

BLSR shelf

2 - 12

Platform Description

The STS-1/STS-3¢/STS-12¢/STS-48¢/VT1.5 UPSR shelf
configuration has OC-48 or OC-192 OLIUsinthemain M1 and M2
dots and can house the following circuit packs in any combination:

«  28DSL (LNW6)

«  28DSIPM (LNW?7)

«  12DS3/EC1 (LNW16)

e  TMUX (LNW18)

«  Quad OC-30LIU (LNW36)

«  Dua OC-12 OLIU (LNW46)

e OC-48 OLIU (LNW31 and LNW421 - LNW459)

Note that the OC-3/0C-12/0OC-48 OLIUs are required for
STS-3c/STS-12¢/STS-48c UPSR configurations, while the 28DS1 and
12D S3/EC1 packs are required for lower-level path switching. If lower
level path switching (STS-1/VTL.5) is not desired, two function units
could house OC-3/0C-12/0OC-48 circuit packs, while the remaining
function units could house 10/100T, 1GSX , and 1GL X Ethernet circuit
packs.

The BLSR shelf configuration has OC48 or OC-192 OLIUsinthemain
M1 and M2 slots and the following circuit packs in any combination:

. 28DSL (LNW6)

«  28DSIPM (LNW7)

«  12DS3/ECL (LNW16)

e  TMUX (LNW18)

«  Quad OC-30LIU (LNW36)

«  Dua OC-12 OLIU (LNW46)

e OC-48OLIU (LNW31 and LNW421 - LNW45)

365-372-301 R3.0
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OC-48 linear shelf

Ethernet (data) transport

shelf

Single and dual homing
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shelf

Platform Description

The OC-48 linear shelf configuration has OC48 OLIUsinthemain M1
and M2 slots and the following circuit packs in any combination:

«  28DSL (LNW6)

«  28DSIPM (LNW?7)

«  12DS3/EC1 (LNW16)

e  TMUX (LNW18)

«  Quad OC-30LIU (LNW36)

«  Dua OC-12 OLIU (LNW46)

e OC-48OLIU (LNW31 and LNW421 - LNW45)

The Ethernet (data) transport shelf configuration requires at least one of
the following circuit packs:

«  10/100T (LNW66)
e 1GSX (LNW67)
«  1GLX (LNW68)

The LNWG66, LNWG67, and LNWG68 circuit packs must be located in
dot 1 of afunction unit. Growth dot G1 also supports the LNW67 and
LNWS8 circuit packs. (Growth dots do not support the LNW66
10/100T circuit pack.) Slot 2 must contain a 177D apparatus blank. The
other function units may house any other Metropolis® DMX circuit
packs for traditional voice services.

The single homing and dual homing shelf configurationsrequire at
least one of the following circuit packs:

«  Quad OC-30LIU (LNW36)

«  Dua OC-12 OLIU (LNW46)

e 0OC-480LIU (LNW31)

e OC-48OLIU (LNW421 - LNW459)

If the shelf is homing to an OC-3 ring, the LNW36 circuit pack must
occupy at least one function unit or growth group. If the shelf ishoming
to an OC-12 ring, the LNW46 must occupy at least one function unit or
growth group. If the shelf is homing to an OC-48 ring, the LNW31 or
LNW421 - LNW459 circuit pack must occupy at least one function
unit or growth group. It is possible to home to OC-3, OC-12, and/or
OC-48 rings on the same shelf. Any other circuit pack may occupy
other function units depending on the desired service.



Platform Description

Typical Bay Arrangement

Overview

Fan unit

Adding shelves

2 - 14

Up to four Metropolis® DM X shelves and/or Metropolis® DMX high
capacity shelves, including fan units, can fit in one 7-foot network bay
frame (19 or 23 inches wide). However, if afuse panel is mounted at
the top the network bay frame, up to three Metropolis® DMX shelves
and/or four Metropolis® DMX high capacity shelves can fit.

These arrangements meet network equipment-building system (NEBS)
central office requirementsfor bay heat dissipation. If typical
arrangements are not used, normal heat flow could be interrupted and
adversely affect shelf operation. Fan units must be used to guarantee
proper air circulation.

Fan units are required (in al environments) to guarantee proper air
circulation. Thefan unit is designed to mount directly above a shelf and
provide draw through cooling for the shelf below. The fan unit also acts
as a heat baffle for the shelf above (if equipped).

Shelves can be added incrementally by local technicians (since all
cabling is connectorized) if interbay cabling isinitialy provided for the
bay layout. If shelves are incrementally installed, it is recommended
that they be installed from bottom to top to simplify bay mult cabling.
However, shelves may be added in any position if proper bay mult
cabling is selected.

For detailed information about network bay frame arrangements and
installation instructions, refer to the Metropolis® DMX Access
Multiplexer, Installation Manual, 365-372-304.

365-372-301 R3.0
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Circuit Packs

Platform Description

Overview

Supported circuit packs

This part lists the circuit packs supported by Metropolis® DMX and

briefly describes each circuit pack.

The following table lists the circuit packs supported by Metropolis®
DMX. The table also shows the circuit pack slot compatibility and the
initial product release.

Table 2-1  Supported Circuit Packs
Circuit Pack Apparatus Slot(s) Release Comments
Code
AL BL CL 1000 BASE-L X Ethernet interface,
1GLX LNW68 11 may only occupy slot 1 of a
D1, G1 ) .
function unit or a growth slot
AL BL CL 1000 BASE-SX Ethernet interface,
1GSX LNW67 11 may only occupy slot 1 of a
D1, G1 ) )
function unit or a growth slot
AL BL CL 100 BASE-TX Ethernet interface,
10/100T LNW66 D1 11 may only occupy slot 1 of a
function units (NOT Growth slots)
1.0 Only DS3 support
DS3 and EC-1 support, DS3/EC-1
12DS3/ECL LNW16 A-D 11 per pack prOV|S|on|ng (viaa
hardware jumper)
20 DS3/EC-1 per port provisioning,
' viathe WaveStar® CIT
28DS1 LNW6 A-D 1.0
28DS1PM LNWT A-D 10 Supports performance monitoring
features
177D A-D,GL G2 | 1.0 Flller. pIates. used in unequipped
function unit and growth slots
Apparatus Blank . . .
177E M2 21 Flll.er plates used in unequipped
main slot
0C-30LIU LNW36 A-D,GL G2 | 11 Low-speed, long reach, four ports,
1310 nm

365-372-301 R3.0
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Platform Description

Circuit Pack

Apparatus
Code

Slot(s)

Release

Comments

OC-120LIU

LNW46

A-D, G1, G2

11

L ow-speed, long reach, two ports,
1310 nm

0OC-480LIU

LNW26

M1, M2

10

High-speed, long reach, 1310 nm,
partial (6to 12 STS-1s) VT
mapping

LNW26B

M1, M2

2.0

High-speed, long reach, 1310 nm,
partial (upto 12 STS-1s) VT
mapping

LNW27

M1, M2

21

High-speed, long reach, 1310 nm,
full (upto 48 STS-1s) VT mapping

LNW28

M1, M2

2.0

High-speed, long reach, 1310 nm,
partial (upto 12 STS-1s) VT
mapping, extended temp.
certification for outside cabinet
deployment

LNW29

M1, M2

21

High-speed, extended long reach,
1550 nm, full (upto 48 STS-1s) VT
mapping

LNW31

A-D,G1, G2

2.0

L ow-speed, intermediate reach,
1310 nm, partial (up to 12 STS-1s)
VT mapping

LNW76

M1, M2

21

High-speed, short reach, 1310 nm,
full (upto 48 STS-1s) VT mapping

LNW77

M1, M2

2.0

High-speed, intermediate reach,
1310 nm, partial (up to 12 STS-19)
VT mapping

LNW121B-
LNW1598B

M1, M2

2.0

High-speed,16 different passive
DWDM circuit packs, 32 different
wavelengths (hardware-tunable),
partial (upto 12 STS-1s) VT

mapping

LNW221-
LNW259

M1, M2

21

High-speed, 16 different passive
DWDM circuit packs, 32 different
wavelengths (hardware-tunable),
full (upto 48 STS-1s) VT mapping

2 - 16
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Circuit Packs

Platform Description

Circuit Pack Apparatus Slot(s) Release Comments
Code
L ow-speed, 16 different passive
L NW421- DWDM circuit packs, 32 different
OC-480LIU L NW459 A-D,G1,G2 | 3.0 wavelengths (hardware-tunable),
partial (upto 12 STS-1s) VT
mapping
High-speed, intermediate reach,
LNW56 M1, M2 2.1 1550 nm, partial (up to 48 STS-1s)
VT mapping
0OC-1920LIU
High-speed, short reach, 1310 nm,
LNW58 M1, M2 2.1 partial (upto48 STS-1s) VT
mapping
System Control ler .
(SYSCTL) LNW1 CTL 1.0 Always required
TMUX LNW18 A-D 3.0 12 ports per circuit pack

1GLX (LNW68)
1000BASE-LX optical
Ethernet interface

365-372-301 R3.0
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The 1GLX (LNW68) circuit pack hastwo 1 Gb/s ports and provides
long-reach high-speed optical data transport. The 1GL X circuit pack

uses standard Ethernet switching IEEE 802.1, standard encapsulation
according to ANS T1X1.5/2000-024R4 (ITU-T G.gfp), and standard
virtual concatenation according to ITU G.707. The 1GL X circuit pack
IS not equipment protected; but, service can be protected at the network
level viaUPSR/BL SR switching and the spanning tree algorithm. Fiber
access is provided by two L C-type connector pairs on the circuit pack
faceplate. The 1GL X circuit pack transmits signals at a wavelength of
850 nm.

The 1GL X circuit pack may occupy slot 1 of any function unit
(including growth dots), and up to 10 1GL X ports are addressable
when five function unit/growth slots are equipped with 1GL X circuit
packs.

Important! When a 1GLX circuit pack occupies dot 1 of a
function unit, slot 2 of that function unit must be equipped with an
apparatus blank (177D).



Circuit Packs

1GSX (LNW67)
1000BASE-SX optical
Ethernet interface

10/100T (LNW66)
100BASE-TX Ethernet
interface

Platform Description

The 1GSX (LNWG67) circuit pack has two 1 Gb/s ports and provides
short-reach high-speed optical data transport. The 1GSX (LNW67)
circuit pack uses standard Ethernet switching IEEE 802.1, standard
encapsulation according to ANS T1X1.5/2000-024R4 (ITU-T G.gfp),
and standard virtual concatenation according to ITU G.707. The 1GSX
circuit pack is not equipment protected; but, service can be protected at
the network level via UPSR/BL SR switching and the spanning tree
algorithm. Fiber accessis provided by two L C-type connector pairs on
the circuit pack faceplate. The 1GSX circuit pack transmits signalsat a
wavel ength of 850 nm.

The 1GSX circuit pack may occupy slot 1 of any function unit
(including growth dots), and up to 10 1GSX ports are addressable
when five function unit/growth slots are equipped with 1GSX circuit
packs.

Important! When a 1GSX circuit pack occupiesdot 1 of a
function unit, dot 2 of that function init must be equipped with an
apparatus blank (177D).

The 10/100T circuit pack (LNW66) has 24 physical ports and provides
datatransport at the rate of 10/100 Mb/s. The 10/100T circuit pack uses
standard Ethernet switching |EEE 802.1, standard encapsulation
according to ANS T1X1.5/2000-024R4 (ITU-T G.gfp), and standard
STS-1 virtual concatenation according to ITU G.707. The 10/100T
circuit pack is not equipment protected; but, service can be protected at
the network level via UPSR/BL SR switching and the spanning tree
algorithm.

The 10/100T circuit pack may occupy dot 1 of function units A, B, C,
and D, and 96 ports are addressable when four function units are
equipped with LNWG66 circuit packs.

Important!  When a 10/100T circuit pack occupies slot 1 of a
function unit, slot 2 of that function unit must be equipped with an
apparatus blank (177D).

365-372-301 R3.0
Issue 6, July 2002



Circuit Packs

12DS3/EC1 (LNW16)

28DS1 (LNW6) and
28DS1PM (LNW7)

365-372-301 R3.0
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Platform Description

The 12DS3/EC1 (LNW16) circuit pack contains 12 ports, is 1x1
equipment protected, and supports non-revertive protection switching.
The 12DS3/EC1 circuit pack providesbidirectional transport of 12 DS3
or EC-1 signals and mapsthe signalsinto corresponding STS-1 signals,
and supports transport of DS3 signals coded in bipolar 3-zero
substitution (B3Z2S).

The 12DS3/EC1 circuit pack may occupy function units A, B, C, and
D. All electric interface circuit packs are 1x1 hardware protected. So,
although both dotsin each function unit can house a 12DS3/EC1
circuit pack, one slot in each function unit equipped with a 12DS3/EC1
circuit pack is aways used for hardware protection. The shelf supports
up to 48 working ports when four function units are equipped with
12DS3/EC1 circuit packs.

In Release 1.1, DS3 or EC-1 serviceis provisioned by jumperson a
per-pack bass. In Release 2.0, DS3 or EC-1 serviceisprovision viathe
WaveStar® CIT on a per-port basis. For detailed information about
installing the 12DS3/ECL circuit pack, refer to “ Task 313: Install
12DS3/EC1 (LNW16) Circuit Pack” (10-123).

The 28DS1 (LNW6) and 28DS1PM (LNW?7) circuit packs contain 28
DS1 ports that can be cross-connected to any available VT1.5 timeslot.
Both circuit packs are 1x1 protected, and non-revertive protection
switching is supported. Line build-outs and DS1 signal encoding are
software provisionable. Both circuit packs terminate up to 28
bidirectional DS1 electrical signals and support the transport of DS1
signals coded in either alternate mark inversion (AMI) or bipolar 8-zero
substitution (B8ZS) modes. The signals received from the DSX-1 are
mapped into SONET VT1.5 signals and then routed to the high-speed
OLIU circuit pack.

Both circuit packs can occupy function units A, B, C, and D. All
electric interface circuit packs are 1x1 hardware protected. So, although
both slots in each function unit can be equipped with an LNW6 or
LNW?7 circuit pack, one slot in each function unit is always used for
hardware protection. The shelf supports up to 112 working ports when
four function units are equipped with the LNW6 or LNW?7 circuit pack.

In addition to maintenance and provisioning functions, the 28DS1PM
circuit pack provides performance monitoring capabilities.



Circuit Packs

OC-3 OLIU (LNW36)

OC-12 OLIU (LNW46)

OC-48 OLIU (LNW26)

OC-48 OLIU (LNW26B)

Platform Description

The quad OC-3 OLIU (LNW36) circuit pack is afour-port, long-reach,
1310 nm optical line interface unit supporting VT1.5, STS-1 and
STS-3(c) path switching. The OC-3 OLIU can interface with other
OC-3ringsinthe network and can also be used as an interface for OC-3
linear optical extensions, aswell as single- and dual- homed ring
extensions. Fiber accessis provided viafour pairs of LC-type
connectors on the circuit pack faceplate.

The OC-3 OLIU can occupy any function unit sot (including growth
dots), and up to 40 ports are addressable when all function units are
equipped with the OC-3 OLIU.

Thedual OC-12 OLIU (LNW46) circuit pack isatwo-port, long-reach,
1310 nm optical lineinterface unit supporting VT1.5, STS-1, STS-3(¢),
and STS-12(c) path switching. The OC-12 OLIU provides a low-speed
OC-12 interface to other OC-12 rings, linear optical extensions, and
single- and dual-homed ring extensions. Fiber accessis provided via
two pairs of LC-type connectors on the circuit pack faceplate.

The OC-12 OLIU can occupy any function unit slot (including growth
dots), and up to 20 ports are addressable when all function units are
equipped with the OC-12 OLIU.

The OC-48 OLIU (LNW26) circuit pack isalong reach 1310 nm
optical line interface unit. The LNW26 OC-48 OLIU supports OC-48
add/drop, UPSR/BL SR configurations, 1+1 linear, single- and
dual-homing, non-revertive protection switching, and VT1.5, STS-1,
STS-3(c), STS-12(c), and STS-48(c) signal transport. The LNW26
OC-48 OLIU can cross-connect VT1.5 signal in 6 to 12 of 48 selected
STS-1dignals. (For more information about cross-connections and
Ccross-connection restrictions, refer to Chapter 5, “Provisioning,
Security, & Administration”.) The Stratum 3 timing generator and
central TDM switch fabrics are embedded in the LNW26 OC-48 OLIU.

The LNW26 OC-48 OLIU may occupy main dots M1 and M2. Fiber
accessis provided via L C-type connectors on the circuit pack faceplate.

The LNW26B OC-48 OLIU has the same capabilities as the LNW26
OC-48 OLIU circuit pack. In Release 2.0, the LNW26B OC-48 OLIU
can cross-connect VT1.5signalsin any 6 to 12 of 48 selected STS-1
signals. In Release 2.1, the LNW26B OC-48 OLIU is provisioned
using ajumper to cross-connect VT1.5 signalsinany 12 of 48 STS-1
signals. (For more information about cross-connections and
cross-connection restrictions, refer to Chapter 5, “Provisioning,
Security, & Administration”.)
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Circuit Packs

OC-48 OLIU (LNW27)

OC-48 OLIU (LNW28)

OC-48 OLIU (LNW29)
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Platform Description

The LNW26B OC-48 OLIU may occupy main slots M1 and M 2. Fiber
accessis provided viaapair of LC-type connectors on the circuit pack
faceplate.

The OC-48 OLIU (LNW27) circuit pack isalong reach 1310 nm
optical line interface unit. The LNW27 OC-48 OLIU supports OC-48
add/drop, UPSR/BL SR configurations, 1+1 linear, single- and
dual-homing, non-revertive protection switching, and VT1.5, STS-1,
STS-3(c), STS-12(c), and STS-48(c) signal transport. The LNW27
OC-48 OLIU can cross-connect VT1.5 signalsinupto 48 STS-1
signals. The Stratum 3 timing generator and central TDM switch
fabrics are embedded in the LNW27 OC-48 OLIU.

The LNW27 OC-48 OLIU may occupy main sots M1 andM 2. Fiber
accessis provided via L C-type connectors on the circuit pack faceplate.

The OC-48 OLIU (LNW28) circuit pack is an environmentally
hardened version of the LNW26B OC-48 OLIU. The LNW28 OC-48
OLIU isdesigned specifically for outside cabinet deployment and is
certified to withstand extreme temperatures. Refer to the description of
the LNW26B OC-48 OLIU above for details.

The OC-48 OLIU (LNW29) circuit pack is an extended long reach
1550 nm optical lineinterface unit. The LNW29 OC-48 OL U supports
OC-48 add/drop, UPSR/BL SR configurations, 1+1 linear, single- and
dual-homing, non-revertive protection switching, and VT1.5, STS-1,
STS-3(c), STS-12(c), and STS-48(c) signal transport. The LNW29
OC-48 OLIU can cross-connect VT1.5 signalsinupto 48 STS-1
signas. The Stratum 3 timing generator and central TDM switch
fabrics are embedded in the LNW29 OC-48 OLIU.

The LNW29 OC-48 OLIU may occupy main dots M1 andM 2. Fiber
accessis provided via L C-type connectors on the circuit pack faceplate.



Circuit Packs

OC-48 OLIU (LNW31)

OC-48 OLIU (LNW76)

OC-48 OLIU (LNW77)

2 - 22

Platform Description

The OC-48 OLIU (LNW31) circuit pack isasingle port, low speed,
intermediate reach 1310 nm optical line interface unit. The LNW31
OC-48 OL1U supports OC-48 add/drop, UPSR/BL SR configurations,
1+1 linear, single- and dual-homing, non-revertive protection
switching, and VT1.5, STS-1, STS-3(c), STS-12(c), and STS-48(c)
signal transport. The OC-48 OLIU can cross-connect VT1.5 signalsin
up to 12 STS-1 signals. The central TDM switch fabrics are embedded
in the OC-48 OLIU.

The LNW31 OC-48 OLIU may occupy any function unit slots
(including growth dots), and up to 10 ports are addressable when al
function units are equipped with the OC-48 OLIU. Fiber accessis
provided viaapair of LC-type connectors on the circuit pack faceplate.

The OC-48 OLIU (LNW?76) circuit pack is ashort reach (20km),
high-speed 1310 nm optical lineinterface unit. The LNW76 OC-48
OLIU supports OC-48 add/drop, UPSR/BLSR configurations, 1+1
linear, single- and dual-homing, non-revertive protection switching,
and VTL.5, STS-1, STS-3(c), STS-12(c), and STS-48(c) signa
transport. The Stratum 3 timing generator and central TDM switch
fabrics are embedded inthe LNW76 OC-48 OLI1U. The LNW76 OC-48
OLIU can cross-connect VT1.5 signalsin any 48 selected STS-1
signals.

The LNW76 OC-48 OLIU may occupy main dots M1 and M2. Fiber
access is provided viaapair of LC-type connectors on the circuit pack
faceplate.

The OC-48 OLIU (LNW?77) circuit pack is an intermediate reach
(20km), high-speed 1310 nm optical lineinterface unit. The LNW77
OC-48 OLIU supports OC-48 add/drop, UPSR/BL SR configurations,
1+1 linear, single- and dual-homing, non-revertive protection
switching, and VT1.5, STS-1, STS-3(c), STS-12(c), and STS-48(c)
signal transport. The Stratum 3 timing generator and central TDM
switch fabrics are embedded in the OC-48 OLIU. In Release 2.0, the
LNW77 OC-48 OLIU can cross-connect VT1.5signalsin 6 to 12 of 48
selected STS-1 signals. In Release 2.1, the LNW77 OC-48 OLIU is
provisioned using ajumper to cross-connect VT1.5 signalsin up to 12
of 48 STS-1 signals. (For more information about cross-connections
and cross-connection restrictions, refer to Chapter 5, “Provisioning,
Security, & Administration”.)

365-372-301 R3.0
Issue 6, July 2002



Circuit Packs

OC-48 PWDM OLIUs
(LNW121B-159B)

0OC-48 PWDM OLIUs
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(LNW221-259)

Platform Description

The LNW77 OC-48 OLIU may occupy main slots M1 and M2. Fiber
access is provided viaa pair of L C-type connectors on the circuit pack
faceplate.

The sixteen OC-48 PWDM OLIUs (LNW121B-159B) are optical
OLIUs designed for use with passive MUX/DMUX and optical
add/drop shelves. Each OC-48 PWDM OLIU supports two
wavelengths via a hardware selection configuration. This provides 32
different wavelengths for service applications. For detailed information
about installing the OC-48 PWDM OLIUs (LNW121B-159B) circuit
pack, refer to “ Task 312: Install Main OLIU Circuit Packs’ (10-113).

The optical port units are designed to be used with the Lucent Passive
Optical Shelves. Using the OC-48 PWDM OL|Us and the Passive
Optical Shelves can increase fiber capacity by afactor of 16 or 32.

The OC-48 PWDM OLIU circuit packs support add/drop, UPSR/BL SR
configurations, 1+1 linear, single- and dual-homing, non-revertive
protection switching, and VT1.5, STS-1, STS-3(c), STS-12(c), and
STS-48(c) signal transport. The Stratum 3 timing generator and central
TDM switch fabrics are embedded in the OC-48 OLIU. In Release 2.0,
the OC-48 PWDM OLIUs can cross-connect VT1.5 signalsin 6 to 12
of 48 selected STS-1 signals. In Release 2.1, the OC-48 PWDM OLIUs
are provisioned using a jumper to cross-connect VT1.5 signalsin up to
12 of 48 STS-1 signals.

The OC-48 WDM OLIUs may occupy main slots M1 and M2. Fiber
access is provided viaapair of LC-type connectors on the OC-48
PWDM OLIU faceplate.

The sixteen OC-48 PWDM OLIUs (LNW221-259) are optical OLI1Us
designed for use with passive MUX/DMUX and optical add/drop
shelves. Each OC-48 PWDM OLIU supports two wavelengths viaa
hardware selection configuration. This provides 32 different
wavelengths for service applications. For detailed information about
installing the OC-48 PWDM OLIUs (LNW221-259) circuit pack, refer
to “Task 312: Install Main OLIU Circuit Packs’ (10-113).

The OC-48 PWDM OLIUs are designed to be used with the L ucent
Passive Optical Shelves. Using the OC-48 PWDM OLIUs and the
Passive Optical Shelves can increase fiber capacity by afactor of 16 or
32.

The OC-48 PWDM OLIUs support add/drop, UPSR/BL SR
configurations, 1+1 linear, single- and dual-homing, non-revertive
protection switching, and VT1.5, STS-1, STS-3(c), STS-12(c), and
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Circuit Packs

OC-48 PWDM OLIUs
(LNW421-459)

0OC-192 OLIU (LNW56)

Platform Description

STS-48(c) signal transport. The Stratum 3 timing generator and central
TDM switch fabrics are embedded in the OC-48 OLIU. The OC-48
PWDM OLIUs can cross-connect VT1.5 signalsin any of the48 STS-1
sgnals.

The OC-48 WDM OLIUs may occupy main slots M1 and M2. Fiber
accessis provided viaapair of LC-type connectors on the OC-48
PWDM OLIU faceplate.

The sixteen OC-48 PWDM OLI1Us (LNW221-259) are low speed
optical OLI1Us designed for use with passve MUX/DMUX and optical
add/drop shelves. Each OC-48 PWDM OLIU supports two

wavel engths via a hardware selection configuration. This provides 32
different wavelengths for service applications. For detailed information
about installing the OC-48 PWDM OLIUs (LNW121B-159B) circuit
pack, refer to “ Task 321: Install OLIU Circuit Packsin
Function/Growth Slots’ (-1).

The OC-48 PWDM OLIUs are designed to be used with the L ucent
Passive Optical Shelves and Optical Amplifiers. Using the OC-48
PWDM OLIUs and the Passive Optical Shelves can increase fiber
capacity by afactor of 16 or 32.

The OC-48 PWDM OLIUs support add/drop, UPSR/BL SR
configurations, 1+1 linear, single- and dual-homing, non-revertive
protection switching, and VT1.5, STS-1, STS-3(c), STS-12(c), and
STS48(c) signal transport. The OC-48 PWDM OLIUs can
cross-connect VT1.5 sgnalsinany 12 of 48 STS-1 signals.

The OC-48 PWDM OLIUs may occupy any function unit or growth
dot. Fiber accessis provided viaa pair of LC-type connectors on the
OC-48 PWDM OLIU faceplate.

The OC-192 OLIU (LNWS56) circuit pack is aintermediate reach,
high-speed 1550 nm optical lineinterface unit. The LNW56 OC-192
OLIU supports OC-48 add/drop, UPSR/BLSR configurations, single-
and dual-homing, non-revertive protection switching, and VT1.5,

STS 1, STS-3(c), STS-12(c), and STS-48(c) signal transport. The
Stratum 3 timing generator and central TDM switch fabrics are
embedded in the OC-192 OLIU. The LNW56 OC-192 OLIU can
cross-connect VT1.5 signalsin up to 48 STS-1 signals.

The LNW56 OC-192 OLIU can occupy main slots M1 and M2. Fiber
access is provided viaapair of LC-type connectors on the circuit pack
faceplate.
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Circuit Packs Platform Description

OC-192 OLIU (LNW58)  The OC-192 OLIU (LNWS58) circuit pack is a short reach, high-speed
1310 nm optical line interface unit. The LNW58 OC-192 OL1U
supports OC-48 add/drop, UPSR/BL SR configurations, single- and
dual-homing, non-revertive protection switching, and VT1.5, STS-1,
STS-3(c), STS-12(c), and STS-48(c) signal transport. The Stratum 3
timing generator and central TDM switch fabrics are embedded in the
OC-192 OLIU. The LNW58 OC-192 OLIU can cross-connect VT1.5
signalsinup to 48 STS-1 signals.

The LNW58 OC-192 OLIU can occupy main slotsM1 and M2. Fiber
access is provided viaapair of LC-type connectors on the circuit pack
faceplate.

System controller (LNW1)  The SYSCTL circuit pack provides communication with other circuit
packsin the shelf. The SYSCTL circuit pack supports all operations
interfaces, including IAO LAN (OSl or TCP/IP), TL1/X.25, CIT, office
alarms, and miscellaneous discretes. The SY SCTL circuit pack also
supports DCC terminations for each optical line interface, and a
cross-connect fabric that supports path/line switching and timing
functions.

The SYSCTL circuit pack faceplate has push-button switches,
alarm/status LEDSs, and a 7-segment numeric display to facilitate local
operations. The SY SCTL circuit pack provides redundancy by
duplicating al cross-connect information on the OLIU circuit packs.
Transmission is not affected if the SY SCTL circuit pack fails.

The SYSCTL circuit pack provides a microprocessor, nonvolatile
memory to store the generic program software, a provisioning database,
and additional memory for system operation. The SY SCTL circuit pack
also has interfaces across the backplane to monitor and control every
circuit pack in the shelf.

The SYSCTL circuit pack supports WaveStar® CIT front access to the
shelf viathe IAO LAN (beginning with Release 1.1) and a seridl
RS-232 port located on the shelf backplane.

365-372-301 R3.0 2 - 25
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Circuit Packs
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TMUX (LNW18)

Platform Description

The TMUX (LNW18) circuit pack terminates 12 DS3 signals and
demultiplexesthe DS3 signalsdown to DS1 signals. The TMUX circuit
pack monitors the performance of the up to 336 DS1 signals and maps
the signalsinto V T-structured STS-1 signalsfor transport on an OC-n
facility.

The LNW18 TMUX circuit pack can occupy Function unitsA, B, C, or
D. The TMUX circuit pack is 1x1 equipment protected. The shelf
supports up to 48 working DS3 ports when the Function units are
equipped with TMUX circuit packs.

365-372-301 R3.0
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Platform Description

Passive Optics Shelf

Overview  The Passive Optics shelf is alower-cost solution in ussing DWDM for
transmitting large amounts of traffic on onefiber. The shelf fitsin abay
frame with Metropolis® DM X. If the Passive Optics shelf isused in the
same bay frame with Metropolis® DM X, then the number of
Metropolis® DMX shelvesin that bay frameis limited to two. The
Passive Optics shelf does not require any power supply or management
system.

The following figure shows an example of a Passive Optics shelf.
Figure 2-4 Passive Optics Shelf
Common

[T e

nc-dmx-103

Dimensions  The Passive Optics shelf is:

74.00 mm (2.913in.) high, Max.

498.00 mm (19.606 in.) wide, Max. (without mounting flange)
378.64 mm (14.907 in.) deep, Max.
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Passive Optics Shelf

Platform Description

Configurations  The Passive Optics shelf is available in the following configurations:

16 Channel MUX: This configuration supports unidirectional and
bidirectional transmission systems.

16 Channel DMUX: This configuration supports unidirectional
and bidirectional transmission systems. Thefilters are cascaded in
reverse order of the 16 Channel MUX module.

16 Channel MUX with Interleaver: This configuration supports
unidirectional and bidirectional transmission systems, and
includes an interleaver to support 16 additional channels.

16 Channel DMUX with Interleaver: This configuration supports
unidirectional and bidirectional transmission systems, and
includes an interleaver to support 16 additional channels.

1 Channel Dual Optical Add Drop Module (OADM): This
configuration supports unidirectional transmission systems only
and can add/drop one channel. (Two OADMSs are provided with
each shelf.)

2 Channel Dual Optical Add Drop Module (OADM): This
configuration supports unidirectional transmission systems only
and can add/drop one channel.

4 Channel Dual Optical Add Drop Module (OADM): This
configuration supports unidirectional transmission systems only
and can add/drop one channel.

Applications  The Passive Optics shelf supports the following applications:

1, 2, or 4 unidirectional wavelengths (optical add drop only)
16 unidirectional/bidirectional wavelengths
32 unidirectional/bidirectional wavelengths.
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Platform Description

External Optical Amplifiers

Overview  The Lucent external optical amplifier provides service providers,
system integrators, and network equipment manufacturers with one of
the key technologies needed to build next generation DWDM and
OADM networks. With the optical amplifier, operators enhance system
performance while minimizing capital expenditures.

The optical amplifier can be configured to provide variable gain
between 13 dB and 22 dB. This enables users to optimize optical
transmission performance as needs grow. After gain setting is
provisioned, the amplifier dynamically controls and maintains signa
levels even as the number of amplified wavel engths change.

The amplifier features dynamic transient suppression and gain
flattening across C-band to reduce the likelihood of dataerrors, channel
outage, and signal degradation. In dynamic metro access networks or
long-haul optical networks, these features allow service providersto
provision and deliver reliable wavelength services to their end
customers on demand.

The following figure shows the external optical amplifier.

Figure 2-5 Optical Amplifier
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Dimensions  The external optical amplifier is:
e 1.75in. high
 17.19in. wide
e 11.10in. deep
The external optical amplifier weighs 10 pounds.
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External Optical Amplifiers Platform Description

Interfaces  The optical amplifier provides a 10/100 Mbps and an RS-232 port for
operations and maintenance communications (sSimilar to DM X). These
ports are located on the front of the optical amplifier. The optical
amplifier continuously monitors its own electrical and optical
performance. If operating parameters exceed user-specified threshol ds,
autonomous alarms are reported.

The optical amplifier may be managed by any of the following means:
*  Simple Network Management Protocol (SNMP Version 1 and 2c)
e TL1 messages (GR-833 CORE)

*  FileTransfer Protocol (FTP) (RFC 956)

* Alarmrelay contact closures.

For detailed optical and power specifications, refer to Appendix B,
Technical Specifications.
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Overview

Three-tiered operations
interface

Embedded operations
channel
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Platform Description

Metropolis® DMX provides extensive control features, accessible
through technician and operations system (OS) interfaces. In addition
to accessing local Metropolis® DMX network elements through direct
interfaces, technicians and OSs can use the operations features
supported via the data communications channel (DCC) in the optical
signals to access remote NEs. Control functions are supported by the
SYSCTL circuit pack.

Maintenance procedures are built on three levels of system information
and control.

Thefirst tier includes the following:

»  Circuit pack faceplate LEDs and controls
* Fanshelf LEDsand controls

*  Circuit breakers

The second tier uses the WaveStar® CIT to provision and retrieve
detailed reports that show performance monitoring, alarm and status,
and system configuration for local and remote NESs.

The third tier uses the OS interfaces such as TL1/X.25 and TL1 over
IAO LAN (TCP/IPor OSl), or WaveStar® CIT to monitor performance,
gather alarm information, and provision the system. The IAO LAN
interfaces (provisioned for TCP/IP) also support software download
and database backup/restore viaFTP.

For detailed information about these operations interfaces, refer to
Chapter 3, “Operations Interfaces’.

Access and control extends beyond the local Metropolis® DM X to
remote network elements viathe SONET section data communications
channel (DCC). Craft interface dialogs and operations messages are
exchanged in the DCC overhead bytes on each OC-3, OC-12, OC-48,
and OC-192 interface.

For more information about the DCC, refer to Chapter 3, “Operations
Interfaces”.

[
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Overview

Two independent -48V office power feeders (A and B) enter the shelf
through connectors and are filtered and distributed to the circuit packs
through circuit breakers. Power conversion is performed through
modular power converters located on the circuit packs eliminating the
need for slots for bulk power converters. In each circuit pack, the
feeders are diode OR'’ ed, fused, filtered, and regulated by the
board-mounted power modules. This provides the required redundancy
if onefeeder or circuit breaker fails. The green Power LEDs located

next to each circuit breaker (A and B) indicate power isbeing fed to the
breaker.

For detailed information about power specifications, refer to Appendix
B, Technical Specifications.

[
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3 Operations I nterfaces

Overview
Purpose  This chapter briefly describes the operations interfaces that support
technician and operations access to the Metropolis® DM X Access
Multiplexer.
Contents  The following topics are covered in this chapter:
Introduction to Operations I nterfaces 3-3
WaveStar® CIT 3-23
Operations Features 3-29
[]
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Operations Interfaces

Introduction to Operations I nterfaces

Overview
Purpose  Thissection providesinformation needed to understand the operations
interfaces of the Metropolis® DMX.
Contents  The information provided in this section includes:
What are Operations I nterfaces? 3-4
Release Compatibility 3-6
Ol Compatibility 3-8
Data Communications Channel (DCC) 3-9
IAO LAN Ports 3-15
Network Size 3-18
Directory Services 3-19
[
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Operations Interfaces

What are Operations I nterfaces?

Overview

Metropolis® DMX
operations interfaces

Operations interworking
(O

Subnetwork

Operations interfaces are interfaces that allow access to a network
element (NE) and provide communication of alarm and status
information on service and equipment. Metropolis® DMX operations
interfaces are supported locally (directly) and remotely.

Metropolis® DMX operations interfaces include:

«  WaveStar® CIT access via serial ports and/or an Ethernet
10/100BaseT LAN (IAO LAN) port

*  OSaccessviaan X.25 port and/or an Ethernet 10/100BaseT LAN
(IAO LAN) port

*  System alarm/status LEDs and controls on the SY SCTL circuit
pack faceplate

o  Circuit pack status LEDs on the circuit pack faceplates
* Officealarms

. User-definabl e miscellaneous discrete environmental alarms and
controls.

Ol enables the interconnection and remote access of network elements
(NEs) using the Synchronous Optical Network (SONET) data
communications channel (DCC), the Intra-Office Local Area Network
(IAO LAN), the TCP/IP Wide Area Network (WAN), and/or the X.25
data communications network (DCN) for operations communications.

The Ol features provide operations support from a single location
through a gateway to remote NEs that are in the same SONET
subnetwork (a subnetwork consists of a group of SONET NEswith
DCC (or OSI LAN) connectivity among the NEs). With this capability,
you can perform operations, administration, maintenance, and
provisioning (OAM&P) on a centralized basis, helping to save you
travel time and money. Both the WaveStar® CIT and the operations
systems (OS) interfaces can access local and remote Metropolis® DM X
shelves.

The term “subnetwork” is sometimes used to refer to such a group of
NEswith OSI connectivity, but the term “subnetwork” may also have
other meanings depending on the context. Therefore the term
“subnetwork” is gradually being phased out of this document.
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What are Operations I nterfaces?

WaveStar® CIT and OS
access summary

Operations Interfaces

The following table summarizes the WaveStar® CI T and OS access
interfaces supported by Metropolis® DM X. These and the other

Metropolis® DMX operations interfaces are described in detail in this

chapter.
Table 3-1 WaveStar® CIT and OS Access
PC Software
Metropolis® DMX Operations WaveStar® Generic 0S Access
Interfaces Guidelines CIT Access Installation
Program
Recommended
(OX for temporary — —
local access
Front
Supported for
TCPIIP temporary local | — —
IAO LAN access
Ports Recommended for
osl %(J:p;lpc;:tsg;or — local accessto
TL1-GNE
Rear
Recommended Recommended for
TCP/IP for remote and — remote access to
local access TL1-GNE
Supported for
Serial Front temporary local | Required —
Ports access
Rear —* — —
X.25Port | Rear — — Supported
Recommended | Supported(Copy | Recommended for
DCC for accessto Program TL1-GNE access
RNEs recommended) to RNEs
* Supports dialup modem access from PCswith aterminal emulation software package, such as
HyperTerminal, using raw TL1 messages.

Provisionable operations
parameters

For a complete list of Metropolis® DM X provisionable operations
parameters (including commands, defaults, and ranges), refer to

Chapter 5, “Provisioning, Security, & Administration”.
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Operations Interfaces

Release Compatibility

Release compatibility ~ The following table documents the products and releases with which

Metropolis® DMX supports Ol compatibility.

Table 3-2  Metropolis® DMX Release Compatibility Matrix
Metropolis® DMX Release
Product Release
1.0 1.1 20| 21 | 3.0
Release 1.0 X X X X X
Release 1.1 X X X X
M etropolis® DM X Release 2.0 X X X
Release 2.1 X X
Release 3.0 X
) Release 1.0 X X X
Metropolis® DM X press
Release 1.1 X X X
DDM-2000 OC-3 Release 15.0 X X X X
DDM-2000 OC-12 Release 7.0 X X X X
FiberReach Release 4.0 X X X X
FT-2000 ADR Release 9.1 X X X X
WaveStar® TDM 2.5G/10G Release 4.0 X | X X X
(2-Fiber) Release 5.0 X X X
WaveStar® BandWidth Manager | Release 4.0 X X X
Lambda Unite Release 2.0 X X X
WaveStar® SNM S Release5.1 | X X
Navis™ Optical Element Release7.0 | X X X
Management System Release8.0 | X X X
(formerly SNMSS) Releae90 | X |X |X |X [|X
1eT™M
Navis™ Ethernet Manager Release 1.0 X
Support
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Release Compatibility Operations I nterfaces

Metropolis® DMX Release
Product Release
1.0 1.1 20| 21 | 3.0
Release 5.0.0 | X
Release5.1 | X X
WaveStar® CIT Release 7.0 | X X X
Release 7.3 | X X X
Release8.2 | X X X X X
Release 19.4 | X X
TIRKS Release 19.5 | X X X
Release 19.6 | X X X X X
ETEK X
Avanex X
Release 10.1
Release 11.0 | X X
NMA
Release 11.1 X X
Release 12.0 X X X X
Release2.0 | X X
Transport (TEMS) Rlease22 | X X X
Release2.4 | X X X X
Release2.5 | X X X X X
[
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Operations Interfaces

Ol Compatibility

Ol compatibility summary  The following table summarizes Metropolis® DMX Ol compatibility
with the products and releases specified in the previous table.

Table 3-3  Metropolis® DMX Ol Compatibility Summary

WaveStar®
CIT OS Access Remot Auto. | o
emote . emote
Product pcc | A° Access Software | Wme/| g
LAN N - Date
from Metropolis | Metropolis| Download | o ° | Status
Metropolis ® DMX ® pMx yne.
® DMX tlil-gne tll-rne
M etropolis® DMX yes | yes yes yes yes yes yes yes
Metropolis® es | ves o o ] o o o
DM X press yes |y y y y y y
DDM-2000 OC-3 yes | yes yes yes - yes yes yes
DDM-2000 OC-12 yes | yes yes yes - yes yes -
FiberReach yes - yes yes - yes yes yes
FT-2000 ADR yes - yes - - - yes -
WaveStar® TDM
2.5G/10G yes | yes yes yes yes - - R
(2-Fiber)
WaveStar® BandWidth s s es ) s ) ) )
M anager y y y y
Lambda Unite yes | yes yes - yes - - -
Navis™ Optical
Element Management | s i os s ) o )
System y Yy y y
(formerly SNMS)
Navis™ Ethernet i s ) os o ) o )
Management System y y y y
NMA - yes - yes yes - - -
Transport (TEMYS) - yes - yes yes - - -
[
3-8 365-372-301 R3.0
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Data Communications Channel (DCC)

Provisioning the DCC

DCC enable/disable

DCC protection mode

365-372-301 R3.0
Issue 6, July 2002

To support remote operations over the DCC embedded in the SONET
section overhead of the optical signal, the DCC itself must be
provisioned as indicated in the following paragraphs.

By default, the DCC is enabled on all optical ports. DCC
communications can be enabled or disabled on each port
independently.

The DCC protection mode is determined by the transmission protection
mode assigned to each low-speed optical port (per the application
parameter). The protection mode can be linear (1+1) identical, or
distinct (UPSR). Linear (1+1) identical isthe default for the low-speed
optical ports. Release 3.0 software a so supports a single low-speed
OC-48 BLSR.

In systems equipped with Release 2.0 or earlier software, the
high-speed optical ports are dways distinct (UPSR) and are not
provisionable.

In systems equipped with Release 2.1 software, the OC-48 high-speed
optical ports may be provisoned for UPSR or BL SR applications. The
OC-192 high-speed ports are autoprovisioned for UPSR applications
only.

In systems equipped with Release 3.0 and later software, the OC-48
high-speed optical ports may be provisioned for UPSR, BLSR, or 1+1
applications. The OC-192 high-speed ports may be provisioned for
UPSR or BL SR applications.
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The following table summarizes the DCC protection modes.

Table 3-4 DCC Protection Modes
Max. Number Max. Number
Optical Port Simultaneous | Simultaneous
Protection Mode Shelf Slots Optical Ports | Section DCCs
(see note) per Shelf
0OC-48/0C-192 UPSR 1 pair 1 pair
0C-48/0C-192 BLSR 'S'I"O@t’g's'oeed Main 1 pair 1 pair
OC-48 Linear (1+1) 1 pair 1 pair
OC-48 UPSR 5 pairs 5 pairs
OC-48 BLSR 1 pair 1 pair
OC-48 Linear (1+1) 5 pairs 5
0OC-48 0x1
(UNSWITCHED in 10 10
Release 3 and later .
releases) L ow-speed Function
and Growth slots
OC-12 UPSR 10 pairs 10 pairs
OC-12 Linear (1+1) 10 pairs 10
0OC-12 0x1
(UNSWITCHED in
Release 3 and later 20 20
releases)
OC-3UPSR 20 pairs 20 pairs
OC-3 Linear (1+1) 20 pairs 20
L ow-speed Function
OC-3 Ox1 _ and Growth slots
(UNSWITCHED in 40 40
Release 3 and later
releases)
Note: In thistable, each optical port counted includes both a transmit and receive fiber.

365-372-301 R3.0
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User side and network side
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The operation of each DCC span also depends on one end of the span
being designated the “ User” side and the other end being designated the
“Network” side. The DCC User/Network side assignments are
provisionable.

By default, the high-speed port dcc-m1-1 is designated the “User” side
and dcc-m2-1 is designated the “Network” Side. If each Metropolis®
DM X on ahigh-speed ring application is connected to its neighbor with
afiber-pair between ports main-1 and main-2, the default DCC User
side/Network side assignments are sufficient.

Figure 3-1 shows the User and Network side designations for
Metropolis® DM Xs on a high-speed UPSR or BLSR.

Figure 3-1 Default User/Network Side Designation on a

UPSR/BLSR
M1 Metropolis® M2
User Side DMX Network Side
OC-48 OLIU
M2 M1
Network Side User Side
Metropolis” Metropolis”
DMX UPSR/BLSR DMX
0OC-48 OLIU OC-48 OLIU
M1 M2
User Side Network Side

nc-dmx-188

By default, low-speed linear (1+1) DCC is designated “Network” side
but low-speed Ox1 (UNSWITCHED in Release 3 .0 and later) and
UPSR/BL SR DCC designations alternate between each Function Sot
and Growth Slot, for example, dcc-al-1 is designated “ Network” side
and dcc-a2-1 isdesignated “ User” Side. If each Metropolis® DMX on a
low-speed UPSR is connected to its neighbor with a fiber-pair between
ports fn-a-1-1 and fn-a-2-1 (for example), the default DCC User
side/Network side assignments are sufficient.
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Figure 3-2 shows the User and Network side designations for
Metropolis® DM Xs on alow-speed UPSR with DDM-2000.

Figure 3-2 Default User/Network Side Designation on an OC-3/12
UPSR with DDM-2000

T T [
| | I 1
-y 151
Sl Metropolis® Metropolis® |g|g
$151 DMX DMX 1313
Z1Z! IEI1E
| | ||
I 1 11
Network User Side Network Side User
Side Side

OC-3 or OC-12
UPSR with DCC

User Side Network Side

DDM-2000

- - Mainl _ |
- - Main2 _ |

Figure 3-3 shows the User and Network side designations for
Metropolis® DM Xs on alow-speed OC-48 BLSR.

Figure 3-3 Default User/Network Side Designation on a Low
Speed OC-48 BLSR

1
| |
=1 H |
Sl Metropolis®
151 DMX
z 1Z1
L L
| |
| |
Network User Side
Side
OC-48 BLSR
Network User Network User
Side Side Side Side
1 1
I 1 I 1
oty 2%
£le Metropolis® £'e Metropolis®
14 DMX 23 DMX
|| ||
I 1 I 1

nc-dmx-269
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DCC compatibility

Operations Interfaces

Metropolis® DMX supports the optical interfaces with DCC
communications compatibility as shown in the following table.
Metropolis® DMX supports Section DCC running the OSI protocol
stack. The“1+1” entriesrepresent linear (1+1) identical protected DCC
compatibility. The“0x1” (UNSWITCHED in Release 3 and later
releases) entries represent unprotected Ox1 DCC compatibility.

Table 3-5

DCC Compatibility

Metropolis® DMX

Product Optical Interfaces High-Speed Low-Speed Function
Supported Main Slots and Growth Slots
OC-192 | OC-48 | OC-48 | OC-12 | OC-3
0C-192
High-Speed
0OC-48
Metropolis® DMX 0OC-48
Low-Speed | 5 12
0OC-3
0OC-48
Metropolis® .
DMXpress High-Speed 0C-12
0OC-12
High-Speed
DDM-2000 OC-3 0C-3
Low-Speed | OC-3
High-Speed | OC-12
DDM-2000 OC-12
Low-Speed | OC-3

365-372-301 R3.0
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Metropolis® DMX
Product Optical Interfaces High-Speed Low-Speed Function
Supported Main Slots and Growth Slots
OC-192 | OC-48 | OC-48 | OC-12 | OC-3
0C-12
FiberReach High-Speed
Ox1*
High-Speed | OC-48 BLSR
1+1
FT-2000 ADR oc-12 Ox1*
L ow-Speed
0C-3 1+1
Ox1*
High-Speed | OC-48
®
2561106 (211 UPSR
: (2-Fiber) 0C-12 1+1
L ow-Speed Ox1*
1+1
High-Speed | OC-48
WaveStar®
BandWidth Manager, UPSR
Release 4.0 OC-12 1+1
L ow-Speed Ox1*
1+1 1+1
0C-192
Lambda Unite High-Speed
0OC-48
* UNSWITCHED in Release 3 and later releases.

3 - 14 365-372-301 R3.0
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|AO LAN Ports

Overview  Metropolis® DMX supports a front and rear IAO LAN port. Each IAO
LAN port operates independently (Metropolis® DMX does not support
an internal IAO LAN hub). The front IAO LAN port is recommended
for convenient, temporary local WaveStar® CIT access. When, for
example, the WaveStar® CIT is directly connected to either IAO LAN
port, aLAN crossover cableis required (to connect the transmit
wire-pair at one end to the recelve wire-pair at the other end, and vice
versa).

Therear IAO LAN port is recommended for permanent local
WaveStar® CIT access and all remote WaveStar® CIT access via
TCP/IP aswell asfor OS access. Metropolis® DMX’s rear IAO LAN
port istypically expected to be connected to an Ethernet LAN hub in
CO applications, but unused at remote sites.

The Metropolis® DMX IAO LAN ports support 10/100BaseT Ethernet
(per Telcordia Technologies GR-253, ANSI/IEEE 802.2 and 802.3, and
SO 8802.2 and 8802.3) over four-wire twisted pair usng an RJ-45
connector. Each IAO LAN port automatically adaptsitsrateto 10 Mb/s
or 100 Mb/sto match the capability of the other nodes on the same lAO
LAN, with 10 Mb/s as the default rate.

OSl on the IAO LAN  When the OSI protocol stack isused on an IAO LAN port, the term
“OSl LAN” issometimes used. The OSI LAN is effectively an
extension of the DCC. All remote operations supported over the DCC
are also supported over the OSI LAN. Theterm “DCC connectivity” is
used throughout this document to mean DCC and/or OSI LAN
connectivity.

OSl communications on the IAO LAN ports can be enabled or
disabled. By default, OSl is enabled on the IAO LAN ports.

365-372-301 R3.0 3 - 15
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TCP/IP on the IAO LAN

OSIl or TCP/IP on the same
IAO LAN
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Operations Interfaces

The IAO LAN ports also support the TCP/IP protocol stack. TCP/IP
communications on the IAO LAN ports can be enabled or disabled. By
default, TCP/IP isdisabled on the IAO LAN ports.

When the TCP/IP protocol stack isused on an IAO LAN port, the term
“TCP/IPLAN?” is sometimes used.

It is generally recommended that each IAO LAN port be used for OS|
or TCP/IPR, but not both protocols simultaneously on the same IAO

LAN port.

Figure 3-4 provides examples of common applications using the IAO

LAN ports.

Figure 3-4

IAO LAN Port Applications

= e o 1

Operations Center

|
|
|
|
|
: 10/100 BaseT
| Ethernet
| LAN Hub
|

Front IAO
LAN Port

WaveStar®
CIT

TCP/IP 10/100 BaseT

Ethernet
Rear IAO LAN Hub
LAN Port

Metropolis®
DMX

f

osl

Front IAO
LAN Port

| Remote Location |
I |
1 WaveStar® 1
! CIT !
I |
| |
1 1
I |

9

nc-dmx-003
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IAO LAN compatibility
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Table 3-6

IAO LAN Compatibility

Operations Interfaces

The following table documents Metropolis® DMX IAO LAN
communications compatibility with other products and the applicable
OSl and/or TCP/IP protocol stacks. (WaveStar® CIT and OS access

applications compatibility viathe IAO LAN is covered separately
later.)

Metropolis® DMX

Product
oSl TCP/IP
Metropolis® DMX yes yes
M etropolis® DM X press yes yes
DDM-2000 OC-3 yes -
DDM-2000 OC-12 yes -
FiberReach - -
FT-2000 ADR - -
WaveStar® TDM 2.5G/10G (2-Fiber) yes yes
WaveStar® BandWidth Manager yes yes
Lambda Unite yes yes
WaveStar® CIT yes yes
Navis™ Optical Element
Management System yes yes
(formerly SNMS)
Navis™ Ethernet Management
System yes yes
3 - 17




Network Size

Overview

Maximum number of OSI
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nodes

IS-IS level 2 routing

Operations Interfaces

Thereisn’t any inherent limit to the total number of NEsin a SONET
transmission network, but there isalimit to the number of nodes that
can be part of the same OS| domain, that is, with OSI LAN and/or DCC
connectivity for operations communications among the NEs.

The maximum number of OSI nodes supported is 50, unless SIS
Level 2 Routing is used, in which case, up to 256 OSI nodes are
supported. In Release 2.0, up to 1000 nodes are supported. Each
Metropolis® DMX counts as one OSI node.

To smplify administration and minimize provisioning, the number of
nodes included in the same OSI domain should be limited to no more
than 50, whenever practical, by disabling al OSI LAN and DCC
between some logical groupings of NEs.

IS-1S Level 2 Routing involves the assignment of NEs to multiple areas
of less than 50 nodes each. Level 2 routers support OSI
communications between the NEs in different areas. Both the
assignment of NEs to areas and the enabling of NEs as Level 2 routers
is accomplished by provisioning.

For more information, refer to Appendix C, ISIS Level 2 Routing
Guidelines.

365-372-301 R3.0
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Directory Services

What is directory services?  OSand WaveStar® CIT users access remote Metropolis® DMXs using
the remote Metropolis® DMX’s TID (name) but remote Metropolis®
DMXs are addressed on the DCC using NSAPs (addresses). Therefore,
amethod to provide TID-to-NSAP (name-to-address) and
NSAP-to-TID (address-to-name) translations is necessary. Target
Identifier Address Resolution Protocol (TARP) providesthis capability.

For SONET NEs that support TCP/IP and TL1/X.25 OS interfaces,
TARP isthe de facto directory services standard to support
multi-vendor Ol compatibility. TARP is specified in Telcordia
GR-253-CORE, SONET Transport Systems. Common Criteria.

TID provisioning  Each NE in a network must be provisioned with aunique TID. The
Metropolis® DMX’s default TID is“LT-DMX”. Theterms TID and
source identifier (SID) are generally used interchangeably.

Important!  Some other-vendor NEs may require that all TIDs
adhere to specific rules, for example, that each TID start with an
alphabetic character and/or that each TID consist of at |east 6-to-7
characters.

To be compatible with WaveStar products, Metropolis® DM X
TIDs should not include special characters “%” and “#”. Even
though Metropolis® DM X TID provisioning allows those special
characters, T1.245 SONET Directory Services (SDS) does not
support those special characters.

NSAP provisioning By default, each Metropolis® DMX has a unique Network Service
Access Point (NSAP) address, thus no NSAP provisioning is necessary
in small networks. If the network size exceeds 50 OSI nodes, NSAP
provisioning is required.

For more information, refer to Appendix C, ISIS Level 2 Routing
Guidelines.

365-372-301 R3.0 3-19
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TARP provisioning

TARP TID-to-NSAP
translations

Operations Interfaces

Although TARP functions automatically without any user provisioning,
using standard default values, Metropolis® DM X allows provisioning
of the following TARP parameters. All TARP parameters are
provisionable:

* Lifetime

*  Manual Adjacency

* Timers

*  Loop Detection Buffer (LDB) Flush Timer

 TARP Data Cache (TDC) Enable/Disable

« TDCTID-NSAP Entries.

It is recommended that the TARP default values always be used.

The three operations that depend on TARP TID-to-NSAP trandations
are

1. TL1OS access
2. WaveStar® CIT access
3.  Remote (Software) Install Program/Copy Program.

WhenaTL1 TCP/IPor TL1/X.25 GNE receivesa TL1 login request
for aTL1-RNE, the TL1 login request includes the TL1-RNE's TID.
The TL1-GNE relieson TARPto determinethe TL1-RNE'sNSAP. The
TL1-GNE needs the NSAP to establish an OSI association with the
TL1-RNE. The TL1 login request is forwarded to the TL1-RNE over
that OSI association.

The local Metropolis® DMX servesasa TL1-GNE and uses TARP as
described above for WaveStar® CIT access via Metropolis® DMX’s
serial ports or TCP/IP. When accessing Metropolis® DM X via OS|
LAN, the WaveStar® CIT (or OS) performs the TL1-GNE function and
uses TARP in asimilar manner, too. The local Metropolis® DM X uses
TARP as described above to support remote Install Program/Copy
Program, too.

365-372-301 R3.0
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TARP NSAP-to-TID
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translations
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The first time a TL1-GNE (or local Metropolis® DMX) requires a
TARP TID-to-NSAP trandation for each remote NE, the TL1-GNE
originates a TARP query. The TARP query is propagated to al NEsin
the same OS routing area, and if no response is received from within
the area, up to two additional TARP queries are propagated throughout
the OSI domain. Each NE forwards the TARP queries to each of its
neighboring OSI nodes (that is, adjacencies), except the neighbor from
which the TARP query was received.

When the TARP query reaches the remote NE with the requested TID,
that remote NE responds to the originating NE with the remote NE's
NSAP address. If there is no response to any of the TARP queriesfor a
TID, after the third query times out, an error response (for example,
TL1- GNE unknown TID Or TID not found) is returned to the originating NE.

When aMetropolis® DM X is commanded to perform this translation, it
knows the NSAPs of the remote NEs to be included in the responses
but relies on TARP to determine the corresponding TIDs.

To ensure that the responses to these commands always include the
most up-to-date network information, real-time TARP queries are
originated instead of relying onthe TDC (although the TDC is updated,
as appropriate, based on the responses to these NSAP-to-TID queries).

Because the NSAPs are known, these TARP queries are addressed
directly to each remote NE (TARP propagation is not necessary). Each
remote NE responds to the originating NE with the remote NE's TID.
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TARP data cache

TDC accuracy
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In order to reduce the frequency of TARP propagation, and to improve
the performance of the affected operations, Metropolis® DM X supports
aTDC option. By default, the TDC is enabled.

Each Metropolis® DM X maintains its own TDC, independently. The
TDC consists of TID-NSAP trand ations. Each Metropolis® DM X
automatically updates its own TDC based on the responses to previous
TARP queries. The TDC may also be updated upon receipt of an
unsolicited, automatic notification from another NE in the same OS|
domain of aTID or NSAP change.

Metropolis® DMX checksits TDC to seeif it already has arequired
TID-to-NSAP trangdlation before originating a TARP query. If a
translation is not found in the TDC, the response to that TARP query is
used to update the originating Metropolis® DMX’s TDC. Metropolis®
DMX assures that its TDC maintains only one TID-NSAP trandation
for each unique TID. Metropolis® DM X supports TDC sizes of up to
110 TID-NSAP translations. If the TDC is disabled or Metropolis®
DMX’s system controller isreset, the contents of the TDC are deleted.

In the unlikely event that a TDC includes an inaccurate TID-to-NSAP
translation, Metropolis® DMX confirmsthat both the NSAP and TID of
the remote Metropolis® DMX are correct before aremote operation
proceeds. If there isa mismatch, an error response (for example,
TL1-RNE unknown TID, Inconsistent TID, OF Association Setup Failure) iS
returned to the originating NE.

To correct such a situation, delete the subject TID (L4tdctid) from the
TDC, then re-request the remote operation for the subject TID. The
subsequent TARP query resultsin an accurate TID-to-NSAP
translation, and the TDC is updated accordingly. A broader solution is
to disable and re-enable the TDC in which case all TDC entries are
deleted.

365-372-301 R3.0
Issue 6, July 2002



Operations Interfaces

WaveStar® CIT

Overview

Purpose  This section describes the WaveStar® CIT.

Contents  The information provided in this section includes:

[ntroduction to the WaveStar® CIT 3-24
WaveStar® CIT Access 3-25
[]
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| ntroduction to the WaveStar® CIT

What is the WaveStar® CIT?

WaveStar® CIT functionality

TL1 interface

The WaveStar® CIT is the primary tool used to interface with
Metropolis® DMX. It is a personal computer (PC) with the WaveStar®
CIT user-interface software installed.

The WaveStar® CI T supports the following user interface options:
*  Graphical user interface (GUI)

*  TL1command builder

e TL1 cut-through accessto other NEs

The WaveStar® CIT is referred to as the “WaveStar® CIT” because the
Metropolis® DM X user-interface software is integrated with the
WaveStar® CIT software for the WaveStar® products.

For information about installing the WaveStar® CIT user-interface
software on a PC, refer to “ Task 214: Install Generic and WaveStar®
CIT Software on the PC” (9-133) and the Metropolis® DMX Access
Multiplexer Installation Manual, 365-372-304.

For information about establishing a WaveStar® CIT session to an NE,
refer to “Task 200: Connect Personal Computer (PC) and Establish
WaveStar® CIT Session” (9-3).

The WaveStar® CIT provides an easy-to-use interface and security
features to prevent unauthorized access. The WaveStar® CIT supports
the following:

»  Local access control based on login and password
*  OSl neighbor discovery for easy accessto the local NE(S)

»  User provisioning of cross-connections, equipment, ethernet
services, software management, protection provisioning, and fault
management

*  Reports on NE equipage, cross-connections, alarms, and states

The interface between the WaveStar® CIT and the Metropolis® DMX
supports TL 1 messages. This interface allows the WaveStar® CIT to
issue TL1 commands and receive responses, as well asreceive TL1
alarm reports from autonomous events that are detected by the
Metropolis® DMX.

365-372-301 R3.0
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WaveStar® CIT access

methods

WaveStar® CIT direct local

365-372-301 R3.0
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access

The WaveStar® CIT can access a network element using the following:

Front and rear IAO LAN ports supporting OSI communications

Front and rear IAO LAN ports supporting TCP/IP
communications

Front serial port
Rear seria port

The recommended method for temporary local accessisto connect the
WaveStar® CIT to Metropolis® DMX viathe CIT LAN port on the
system controller (SY SCTL) circuit pack faceplate.

The WaveStar® CIT can also be connected to the serial CIT RS232 port
on the SYSCTL circuit pack faceplate.

Figure 3-5 CIT Direct Local Access

[

- OSl or TCP/IP

— r

Front IAO LAN Port \:\E
|

Front Serial Port

Metropolis®
DMX

nc-dmx-001

Important! When the WaveStar® CIT is directly connected to
the CIT LAN port (not to an Ethernet LAN hub), aLAN crossover
cable isrequired.
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WaveStar® CIT access via
rear IAO LAN Port

WaveStar® CIT access via
TCP/IP LAN
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The rear IAO LAN port supports local and/or remote WaveStar® CIT
access. The figure below shows how the rear IAO LAN port can be
used to provide local WaveStar® CIT access by connecting to alocal
Ethernet LAN hub. The WaveStar® CIT is depicted as being local but
could also be remote. The OSI protocol stack may be sufficient if local
access only isrequired, but TCP/IP would typically be used to support
remote access.

Figure 3-6 WaveStar® CIT Access via rear IAO LAN Port

WaveStar®
CIT

OSlor
TCP/IP
10/100BaseT Ethernet
LAN Hub
OSl or OsSl or
TCP/IP TCP/IP
Rear IAO Rear IAO
LAN Port LAN Port
Metropolis® Metropolis®
DMX DMX
0OC-48 0OC-48
UPSR UPSR
with with
DCC DCC
Metropolis® Metropolis®
DMX DMX

nc-dmx-005

For security reasons (and per SIF standards), neither local nor remote
TCP/IP access viathe Metropolis® DMX IAO LAN portsis allowed by
defaullt.
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A WaveStar® CIT with direct physical accessto alocal Metropolis®
DMX can also be used to access remote NEs with DCC connectivity to
the local Metropolis® DMX. WaveStar® CIT remote access over DCC
is functionally equivalent to WaveStar® CIT direct access.

Figure 3-7 WaveStar® CIT Access via DCC
WaveStar®

IAO LAN (OSI or TCP/IP)
or front serial ports

Metropolis®
DMX

0C-48

UPSR
with
DCC

Metropolis®
DMX

nc-dmx-004
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Remote access to the rear
serial port

3 - 28

Operations Interfaces

Metropolis® DM X can aso be accessed remotely via dialup modems,
but not by the WaveStar® CIT software. The rear seria port when
equipped with the recommended cableis configured asDTE to allow a
permanent modem connection.

A PC with aterminal emulation software package, such as
HyperTerminal, can be used for access to Metropolis® DM X's rear
serial port viadialup modems. The PC can useitsinternal modem or an
external modem (shown). This form of access supports TL1 messages
only, and can be used to access remote NEs with DCC connectivity to
the Metropolis® DMX with the modem connection, too.

Figure 3-8 Remote WaveStar® CIT Access via modem
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cT

Serial

| Modem I

Rear
Serial Port

Metropolis®
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Operations Features

Overview

Purpose  This section describes additional operations features supported by
Metropolis® DMX.

Contents  Theinformation provided in this section includes:

Software Download (Generic) 3-30
Database Backup and Restore 3-33
IP Access for Network Management 3-35
Time and Date Synchronization 3-41
Office Alarms Interface 3-43
SYSCTL and Equipment Indicator Interfaces 3-45
Remote NE Status 3-49
User-Settable Miscellaneous Discrete Interface 3-52
[
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Software Download (Generic)

Overview

Local software download

Remote software download

Metropolis® DMX supports local and remote software download
features.

For complete coverage of Metropolis® DMX's software download
features, refer to Chapter 9, “Operations Tasks” and the Metropolis®
DMX Access Multiplexer Installation Manual, 365-372-304.

Metropolis® DMX supports the following local software download
features.

. Local software download from a WaveStar® CIT connected to the
CIT RS-232 (RS-232 serial) port on the SY SCTL circuit pack
faceplate

*  Local softwareinstallation viaFile Transfer Protocol (FTP) froma
WaveStar® CIT connected to the cIT LAN (IAO LAN) port on the
SY SCTL circuit pack faceplate or the 316 IAOLAN (IAO LAN)
port on the shelf backplane. Softwareinstallation via FTP requires
the following:

—  FTPClient software is enabled on the NE
—  IP parameters are provisoned on the NE.

Remote software download reduces the need to travel to remote sites
when the software version of multiple Metropolis® DM X systemsis
being upgraded throughout a network.

. Remote software download from alocal PC connected to the CIT
RS-232 (RS-232 seria) port onthe SY SCTL circuit pack faceplate
to aremote:

—  Metropolis® DMX

—  Metropolis® DMXpress
— DDM-2000 OC-3

— DDM-2000 OC-12

—  FiberReach

Important!  Both the local and remote NEs must have an active
software generic.
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«  Software copy from the local Metropolis® DMX to aremote:
—  Metropolis® DMX
—  Metropolis® DMXpress
— DDM-2000 OC-3
— DDM-2000 OC-12
—  FiberReach.

Important!  The software must be in the dormant area of
Metropolis® DMX. Both the local and remote NEs must have an
active software generic.

«  Remote software download via FTP to Metropolis® DMX. Both
the FTP gateway network element (GNE) and remote NE must
have an active software generic.

Important! Release 2 and later software supports I P tunneling.

*  Remote software download via an FTAM-FTP gateway to
Metropolis® DMX (Release 3.0 and |ater). The FTAM-FTP
gateway is aso referred to as the file transfer translation device
(FTTD).

Initial local software installation is equivalent to aforced local software
download; both areinitiated viathe push-buttons on the faceplate of the
system controller (SY SCTL) circuit pack, and both temporarily disrupt
operations communications because the system controller is reset to
activate the software immediately.

Other local software downloads temporarily disrupt operations
communications, too, because a system controller reset is involved, but
the dormant software is not activated immediately.

Remote software download or copy of compressed dormant softwareis
accomplished without any disruption of operations communications
(that is, no system controller resets), because the dormant softwareis
not activated immediately.

The dormant software may be applied at any time the user specifies, for
example, the sametime for all NEsto be upgraded. Activation of the
dormant NE software generic requires the Metropolis® DMX system
controller to reset, thus temporarily disrupting operations
communications.
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The following table lists Metropolis® DMX remote software download
compatibility with other products.

Table 3-7 Remote Software Download Compatibility

From PC Connected to:

Product Metropolis® DMX

Front Serial Port

Metropolis® DM X yes
Metropolis® DM X press yes
DDM-2000 OC-3 yes
DDM-2000 OC-12 yes
FiberReach yes

In Release 3.0 and later releases, Metropolis® DM X verifies software
downloads using adigital signature. When FTP over TCP/IPisused for
a software download, adigital signature is transmitted with the
software download and verified by the network element. If the
verification fails, Metropolis® DMX reports an autonomous message
and the software download fails. The digital signatureis discarded after
verification.

Checking the digital signature of software download can be enabled or
disabled using the Configuration > Software > Softwar e Download
command.

For more information about downloading software to an in-service
system, refer to “ Task 206: Release 3.0.0 Software Generic Download
and Upgrade via FTP (In-Service System)” (9-31). For more
information about the Configuration > Software > Softwar e Download
command, refer to the WaveStar® CIT on-line help.
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This section describes the database backup and restore feature in
Metropolis® DMX. IP tunneling is required to support remote database
backup/restore for remote Metropolis® DMX systems.

The Metropolis® DM X uses the following connections to perform
database backup and restore:

. A direct |P connection
e OSl connectivity toan FTP GNE.

Metropolis® DMX can backup all provisionable data viaalocal or
remote FTP file transfer. In Release 3.0 and later releases, data can be
backed up to a remote operations system viaan FTAM-FTP gateway.
The FTAM-FTP gateway is aso referred to as the file transfer
trandation device (FTTD).

The backup database is stored on a WaveStar® CIT, and Navis™
Optica Element Management System (Navis™ Optical EMS), or
another FTP server. For information about the

Configur ation>Softwar e>Remote Backup command, refer to the WaveStar®
CIT help. For more information about backing up the network element
database, refer to “Task 211: Backup and Restore” (9-85).

In the event of a catastrophic failure, Metropolis® DM X can restore all
provisionable data (from the backup file) vialocal or remote FTP. In
Release 3.0 and later releases, data can be restored from aremote
operations system viaan FTAM-FTP gateway. The FTAM-FTP
gateway is aso referred to as the file transfer translation device
(FTTD).

The backup database maybe stored on a WaveStar® CIT, and Navis™
Optica Element Management System (Navis™ Optical EMS), or
another FTP server. For information about the

Configur ation>Softwar e>Remote Restore command, refer to the WaveStar®
CIT help. For more information about restoring the network element
database, refer to “Task 211: Backup and Restore” (9-85).
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Metropolis® DMX supports automatic database backups. This allows
users to establish abackup interval, date, and time. The database
backups may be saved on the WaveStar® CIT or another FTP server.

The user can aso specify the number of backups to destination files
before overwriting those same files with subsequent backups. To
eliminate the scenario of multiple Metropolis® DM X systemsinitiating
automatic backups simultaneously, Metropolis® DM X does not support
adefault scheduled backup date/time; the user must provision their own
date/time. For information about the Configuration>Softwar e>Configure
Auto Backup Interval command, refer to the Wavestar CIT help.

]
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|P Access for Network Management

Overview  For network management purposes, the Metropolis® DM X supports the
following types of |P Access:
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Metropolis® DMX can serve asa TL1 Trandation Device (T-TD)
by acting as a gateway network element that allows Navis™
Optical EMS and/or WaveStar® CI T to communicate to other
network elements (NEs) through an I P access network. This
capability allows you to send TL1 commands from Navis™
Optical EMS or WaveStar® CIT located on a TCP/IP based
network to various NEs connected on an OSI network.

Metropolis® DM X can functionally encapsulate | P packets within
OSl packets to be transmitted through the OSI network to the
proper NE. Thus Metropolis® DMX supports | P based protocols
such as FTP by providing end-to-end | P connectivity between OS
and NE. This capability is called IP tunneling. IP tunneling is
required to support remote database backup/restore in between
Metropolis® DMX systems.

In Release 3.0 and | ater releases, Metropolis® DM X can also serve
asaFile Transfer Translation Device (FTTD) by acting as an
FTAM-FTP gateway network element. The FTAM-FTP gateway
network element translates FTAM over OS| presentation to FTP
over TCP/IP. The FTAM-FTP gateway supports software
downloads, database backups, and database restores.

In Release 3.0 and later releases, Metropolis® DM X also supports
Simple Network Management Protocol (SNMP) for data network
applications. Metropolis® DMX provides limited support for
certain reports and traps (alarms and events autonomous
messages).

In Release 3.0 and later releases, Metropolis® DM X also supports
Network Time Protocol (NTP) using IP tunneling to synchronize
the time and date to a standard time reference.
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3 - 36

TL1 Translation
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Metropolis® DMX can copy the application information within an IP
packet into an OSI packet. Thistranslation is performed at the
application layer. When acting asa TL 1 trandl ation device, Metropolis®
DMX system must be provisioned with alist of possible OSs. If an OS
is not on the list residing within the system, a connection from that OS
will not be accepted. When Metropolis® DMX isused asaTL1
translation device it isreferred to asthe T-TD GNE (Gateway Network
Element).

Figure 3-9 TL1 Translation Device
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IP Tunneling
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IP tunneling is used to perform end-to-end FTP through the IP and OSI
portion of the network. In thisinstance the Metropolis® DM X serves as
agateway network element that encapsulates an | P packet within an

OSl packet. When the final destination of the packet is reached, the IP

packet is taken from within the OSI packet and processed by the

TCP/IP stack. Thus, 1P tunneling allows an Navis™ Optical EMS
and/or WaveStar® CIT to reach NEsin an OS| based DCN network
with FTP over IP. In this case, the end point of the IP tunnel isthe

actual end for the IP traffic.

Figure 3-10 IP Tunneling
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An NE with adirect IP connection to an FTP server can be provisioned
asan FTP GNE. All NEs can be provisioned to enable the Tunnel Auto
Provisioning (TAP) protocol to establish an IP tunnel with the FTP
GNE automatically or manually. For IP tunneling to work, all NEs must
be provisioned with an I P address, subnet mask and default router. For
more information about provisioning I P tunneling, refer to “ Task 323:
Add IP Tunnel(s) Through Network” (10-179).

[

FTAM-FTP gateway  In Release 3.0 and later releases, Metropolis® DM X can serve as aFile
network element  Transfer Translation Device (FTTD) by acting as an FTAM-FTP
gateway network element. The FTAM-FTP gateway network element
translates FTAM over OSl presentation to FTP over TCP/IP. The
FTAM-FTP gateway supports software downloads, database backups,
and database restores.
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Figure 3-11 shows an Metropolis® DM X provisioned as an FTAM-FTP
gateway network element. The FTAM-FTP gateway network element
allows remote Metropolis® DMX network elements to request software
downloads and database restores from an FTP server. The FTAM-FTP
gateway network element also allows remote Metropolis® DM X
network elements to backup databasesto an FTP server.

Figure 3-11 FTAM-FTP Gateway
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The FTAM-FTP gateway network element function can be enabled or
disabled at a network element using the Administration > Data
Communications > TCP/IP command. For more information about the
Administration > Data Communications > TCP/IP command, refer to the
WaveStar® CIT on-line help.
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(NTP) support
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In Release 3.0 and later releases, Metropolis® DM X supports simple
network management protocol (SNMP) for data network management
applications. SNMP is an application layer protocol that facilitates the
exchange of management information between network devices.

SNMP allows network administrators to manage network performance,
find and solve network problems, and plan for network growth.

Metropolis® DMX supports the SNMP interface for performance
monitoring information and traps. Traps are equivalent to TL1 alarm
and event autonomous messages. For more information about the
SNMP parameters and traps, refer to Chapter 6, “Performance
Monitoring”.

SNMP users are provisioned using the Administration > Security > SNMP
User Management command. For more information about SNMP user
provisioning and the Administration > Security > SNMP User Management
command, refer to the WaveStar® CIT on-line help.

In Release 3.0 and later releases, Metropolis® DM X supports network
time protocol (NTP) client functionality. Network time protocol is an
internet protocol used to synchronize computer clocks and devicesto a
standard time reference. Metropolis® DMX can poll up to three
network time protocol servers.

Network time protocol allows Metropolis® DMX to provide
synchronized time across all NTP-enabled network elementsin a
network. Synchronized time is necessary to provide consistent and
precise timestamps for messages, logs, and reports. Consistent
timestamps are important for troubleshooting and supporting service
level agreements.

Network time protocol support is enabled/disabled and provisioned
using the Administration > Network Time Protocol command. When
network time protocol is enabled, the existing time synchronization
methods are overridden. When network time protocol is disabled, the
existing time synchronization methods operate normally. For more
information about existing time and date synchronization methods,
refer to “Time and Date Synchronization” (3-41) in this chapter.

For more information about the Administration > Network Time Protocol
command and provisioning network time protocol, refer to the
WaveStar® CIT on-line help.
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Overview

Provisioning

Considerations

Synchronizing the time and date among all NEsin a network is useful
to correlate events reported by different NEs.

The time and date is synchronized:

«  Manually using the WaveStar® CIT Administration > Set Date and
Time command.

e Automatically from another NE viathe DCC.
Automatically by the OS
* Automatically by Network Time Protocol (Release 3 and later).

In anew installation, it is recommended that the time and date be
manually provisioned in at least the first Metropolis® DMX in each
ring. Each subsequent Metropolis® DM X that is added to the network
triesto learn the current time and date from one of the existing NEs
automatically.

After start-up (or any subsequent controller resets), the Metropolis®
DMX'stime and date revert back to the original time 00:00:00 and date
70-01-01. Metropolis® DM X waits 5 minutes, in case other NEs are also
resetting (for example, as part of a software upgrade of the network),
before starting to check with other NEs for the current time and date. If
necessary, the Metropolis® DMX checks with all remote NEs for the
current time and date.

The Metropolis® DM Xs allow up to 2 minutes for each remote NE to
respond before checking with the next remote NE for the current time
and date, and keep checking until avalid current time and date isfound.

The Metropolis® DM X accepts a provisioned time and date value or
any remote NE date later than 00-01-01 as avalid current time and date.

For detailed information about provisioning the time and date, refer to
“Task 354: Set Date and Time” (-1)

The automatic time and date synchronization is intended to achieve
time and date synchronization among compatible NEs with DCC
connectivity in a network, but such synchronization can not be
guaranteed at start-up for all network configurations or over the course
of time.
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TL 1 command responses and autonomous messages include
Metropolis® DMX’s current time and date. As an alternative to
manually provisioning and confirming the current time and date in each
Metropolis® DMX in anetwork, Navis™ Optical Element
Management System, (formerly SNMS), automatically checks the
current date and time, periodically or on-demand.

The following table lists Metropolis® DMX Time and Date
Synchronization compatibility with other products.

Table 3-8  Metropolis® DMX Time and Date Synchronization

Compatibility

Products Metropolis® DMX
Metropolis® DMX yes
Metropolis® DM X press yes
DDM-2000 OC-3 yes
DDM-2000 OC-12 yes
FiberReach yes
FT-2000 ADR yes
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Steady state current

Provisionable alarm delay
and alarm clear delay
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Description

Multiple alarms

The officealarmsinterface is a set of discrete relays controlling audible
and visible office alarms. Relays are provided for the following types of
alarm conditions:

* CR(critical)
«  MJ(mgor)
e MN (minor)

If desired, critical and major alarm outputs can be wired so that either,
neither, or both of the outputs control the major office alarm.

For information pertaining to power and steady state current, refer to
Appendix B, Technical Specifications.

The steady state current for office alarm connections must not exceed
1.0 Amp at 60 Volts or 1.8 Amps at 30 Volts. The maximum transient
currents (20 msec duration) during initial contact closure must not
exceed 9 Amps at 60 Volts or 18 Amps at 30 Volts.

Metropolis® DMX provides provisionableincoming signal darm delay
and alarm clear delay. The office alarms are not activated unless an
incoming signal condition of greater duration than the alarm delay
occurs. When afailure clears, aprovisionable alarm clear delay
prevents premature clearing of the alarm. The incoming signal alarm
delay and dlarm clear delay values can be provisioned. For more
information about the Configuration>Alarms>Alarm Configur ation
command, refer to the WaveStar® CIT help.

When multiple alarm conditions occur, the highest-level office darm
(audible and visible) is activated. When the highest-level alarm
condition clears, the office darm “bumps down” to the next highest
level alarm condition.

If enabled, the Remote NE Status feature includes alarms at other NEs
in the same alarm group as the local NE to determine when to activate
thelocal office alarm and the appropriate alarm level.
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Alarm cut-off
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The audible office alarms are silenced through activation of the alarm
cut-off (ACO) function. Visible alarms are not extinguished by the
ACO function.

If the ACO function has been activated to silence the active audible
alarm and a*bump down” occurs, the audible alarm remains silent (that
is, the lower level visible alarm is activated, but the corresponding
audible alarm is not reactivated). If another alarming condition occurs
while the ACO is active, the highest level audible alarm is activated
even if the new condition isalower level. For example, if amaor (MJ)
alarm was active and silenced using the ACO function and a minor
(MN) alarming condition occurs, the MJ audible alarm will sound.

[
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SY SCTL and Equipment Indicator Interfaces

Description

SYSCTL faceplate
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System controller (SY SCTL) circuit pack and equipment indicator
interfaces provide visible communication of alarm and status
information through the use of light-emitting diodes (LEDs), and allow
direct access to the Metropolis® DM X through the use of a WaveStar®
CIT.

Equipment indicator interfaces include:

»  circuit pack faceplate LEDs

» fan shelf LEDs and controls

. circuit breakers

The SYSCTL circuit pack faceplate provides system-level information
and control functions, in addition to the red FAULT LED which
indicates the status of the SY SCTL circuit pack itself (including DCC
alarm status).

The SY SCTL circuit pack contains the following push-button switches
and LEDs:

* FAULT LED

e Critica (CR) LED

* Magor (MJ) LED

Minor (MN) LED

 Abnormal (ABN) LED

 Far End (FE) Activity LED

*  Near End (NE) Activity LED

e Alarm Cut-Off (ACO) LED

* ACO/TST (test) button

Select (SEL) button

»  Updatée/Initialize (UPD/INIT) button
e 7-segment numeric display
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Figure 3-12 Equipment Indicators on the SYSCTL Circuit Pack
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Transmission circuit pack
faceplate LEDs

Fan shelf LEDs and
controls

Circuit breakers

365-372-301 R3.0
Issue 6, July 2002

The SYSCTL circuit pack faceplate LEDs show the system level
alarms and status conditions in the local shelf as follows:

*  Thehighest level alarm LED (red CR, red mJ, or yellow MN) of all
active alarm/status conditions at the local NE islit. At most, one
alarm LED islit at any time.

* Theyellow ABN LED islit if an abnormal status conditionis
active at the local NE.

» ThegreenAco LED islitif the alarm cutoff function is active at
thelocal NE.

 Theyellow Far-End (FE) LED isonly lit if the Remote NE Status
feature is enabled and another NE in the same alarm group as the
local NE has an active alarm, abnormal status, or “activity” status
condition. If enabled, the Remote NE Status feature also affects
the operation of the alarm (CR, MJand MN) and ABN LEDs.

 Theyellow Near-End (NE) LED islit if the local NE has an active
alarm, abnormal status, or “activity” status condition.

Abnormal status conditions are dignificant manually-initiated
conditions, for example, loopbacks. “Activity” status condtions are
significant automatically detected status conditions, for example, an
incoming signal failure with a notification code of NA (Not Alarmed).
Other less-significant status conditions don’t affect the Near-End (or
FE) LED.

The SEL, ACO/TEST, and UPD/INT push-buttons are provided to control
system operation. (For example, pressing and holding the ACO button
displays the Metropolis® DMX software release on the seven segment
display, refer to the Metropolis® DM X Access Multiplexer Installation
Manual, 365-372-304 for more information.)

A red FAULT LED indicator is provided on all circuit packs. A green
ACTIVE LED indicator is provided on al 1x1 protected circuit packs to
show which circuit packs are actively carrying traffic.

A green PWR ON LED indicates that power ison. Thered FAULT LED
indicates a failure with the fan shelf.

The green LED located next to each circuit breaker (BRK A and BRK B)
show -48V power is being fed to the breaker.
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Low voltage (brownout)  Low voltage (brownout) protection is provided by each circuit pack.
protection  Circuit packs monitor the input voltage and when the input voltage
dropsto -39V (-38.5 £ 0.5 V) for more than 100 ms, the NE shuts
down. A low voltage (brownout) conditionisindicated by the letter “L”
in the display (IND) on the SY SCTL circuit pack faceplate. The power
unit restarts automatically when the voltage at the input terminal
reaches-43+ 0.5 V.
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Remote NE Status

Overview If enabled, the Remote NE Status feature reflects the summary
alarm/status level for both the local and remote NEs in the same alarm
group as the local NE with the following local indications.

Office alarms  Thelocal office visual alarm aways shows the highest alarm level and
thelocal office audible alarmis activated in response to each new alarm
occurrence, among the local and remote NEs, thus alerting on-site craft
of problemsin the network with an indication of the severity.

SYSCTL faceplate LEDs  The CR, MJ, or MN LED on thelocal SYSCTL circuit pack faceplate
shows the highest alarm level among the local and remote NEs. The FE
LED ontheloca SY SCTL circuit pack faceplateislit if any remote NE
has an active alarm, abnormal status (indicated by the ABN LED), or
“activity” status condition, thusidentifying the local NE to query
further. (Although not dependent on the Remote NE Status feature, the
Near-End LED onthelocal SY SCTL circuit pack faceplateisonly lit if
thelocal NE itself has an active alarm, abnormal status, or “activity”
status condition.)

Remote NE status and  Theloca NE can retrieve the highest alarm/status level of each NEina
alarm/status retrieval  network with an active alarm, abnormal status, or “ activity” status
condition, thus identifying the remote NE to further query.

Determination of the highest alarm/status level of each NE includesthe
alarm/status level of active miscellaneous discrete alarm/status inputs,
too.

The Remote NE Status feature can be used to expedite maintenance
activitiesfor NEs that report TL 1 autonomous alarm/status messages to
amaintenance OS at an operations center, too.

The Remote NE Status feature may be enabled or disabled. By default,
the Remote NE Status featureis disabled.
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Alarm group

Alarm gateway NE (AGNE)
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By default, all Metropolis® DMX systems are assigned to alarm group
255. Thisistypically sufficient for small networks of up to 50 nodes.
All NEswith DCC connectivity that have the same alarm group
number are members of the same alarm group. All alarm group
members share summary aarm/status information with each other but
not with NEsin different alarm groups. To take advantage of the remote
activation of local office alarms, in particular, at |east one member of
the alarm group should be located in a central office.

In large networks, with 1S-1S Level 2 Routing and multiple Level 1
areas, each alarm group must be confined to within asingle Level 1
areaonly. For example, anetwork with three different Level 1 areas
would require aminimum of three alarm groups, that is, one alarm
group for each Level 1 area. If desired, multiple alarm groups can be
defined within an Level 1 area, aso. The maximum number of NEsin
an alarm group islimited by the maximum number of nodesinan Level
1area

By default, no NE is enabled as an AGNE. Even if the default alarm
group number for all NEsis used, at least one NE in each alarm group
must be enabled as an AGNE. Any NE in an alarm group can be
enabled as an AGNE, for example, an AGNE does not need to be
located in a central, in fact, it is recommended that an AGNE should
not alsobeaTL1 TCP/IIP GNE, TL1Y/X.25 GNE, or IS IS Level 2
Router.

A second NE in each alarm group may be enabled as a backup AGNE,
if required. It isrecommended that the maximum number of AGNES
per alarm group be limited to at most two to assure good performance.

Instead of having every NE exchange alarm/status information with
every other NE in the same alarm group directly, only the AGNE
receives alarm/status information from every NE directly, and the
AGNE distributes the accumul ated alarm/status information for all the
NEsto every NE in the alarm group.
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If thereisno AGNE, each NE in an alarm group reports an AGNE
Communications Failure alarm; therefore, the following provisioning
sequence is recommended:

1. Provision one or two (at most) NEs asthe AGNE
»  Enable the Remote NE Status parameter
*  Enablethe network element as an Alarm Gateway

*  Provision the alarm group number, if different than the
defauilt.

2. Provision the other NEsin the same aarm group
*  Enable the Remote NE Status parameter

*  Provision the alarm group number, if different than the
defauilt.

For more information about the Administration>Set NE command, refer
to the WaveStar® CIT help.

The following table lists Metropolis® DMX remote NE status
compatibility with other products.

Table 3-9 Remote NE Status Compatibility

Product Metropolis® DMX
Metropolis® DMX yes
Metropolis® DM X press yes
DDM-2000 OC-3 yes
DDM-2000 OC-12 yes
FiberReach yes
Il
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User-Settable Miscellaneous Discrete | nterface

Overview

Description

Miscellaneous discrete

input alarm level

Miscellaneous discrete
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input description

This section describes the miscellaneous discrete environmental
alarm/status input points and (external) control output points.

The user-settable miscellaneous discrete interface allows users to
monitor and control equipment collocated with Metropolis® DM X
through a set of discrete input and output points. There are 19
miscellaneous discrete inputs (miscellaneous discrete number 15 is
dedicated to monitor Metropolis® DM X fan shelf failure) to monitor
environmental conditions such as open doors or high temperature, and
4 miscellaneous discrete outputs to control equipment such asfansand
generators.

Local miscellaneous discrete input points are included in the
determination of the summary alarm/status level for each NE, but even
if the Remote NE Status feature is enabled, the alarm/status of
individual miscellaneous discrete inputs/outputs is not exchanged
among NEs.

The alarm level to be associated with each miscellaneous discrete input
point (except miscellaneous discrete number 15) is provisionable. By
default, each miscellaneous discrete input isaminor alarm.

If amiscellaneous discrete input point is provisioned as an alarm
(minor, mgjor, or critical), TL 1 autonomous message REPT ALM ENV iS
used to report the alarm occurrence, thus identifying the remote NE to
further query.

If amiscellaneous discrete input point is provisioned as not alarmed
(that is, status), TL 1 autonomous message REPT EVT COM is used to
report the condition, thus identifying the need to retrieve any active
miscellaneous discrete status conditions.

The description to be associated with each miscellaneous discrete input
alarm or status point may be provisioned. The provisioned description
appears as the almmsg or conddescr parameter value in applicable TL1
messages. The default description for each miscellaneous discrete
input point is environment1, environment2, and so forth. In the case of
input point number 15, the default description fan failure is not
provisionable.
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Miscellaneous discrete
output description
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Reference

The description to be associated with each miscellaneous discrete
output control point may be provisioned. The default description for
each miscellaneous discrete output point is control 1, control2, and so
forth. Control points for miscellaneous discrete outputs may be
operated and then rel eased.

For information about the Configuration>Misc. Discretes command, refer
to the WaveStar® CIT help. For detailed wiring information, refer to
the Metropolis® DM X Access Multiplexer Installation Manual,
365-372-304 and Metropolis® DM X Access Multiplexer Application
Schematic, SD8C500-01. For information pertaining to external
customer equipment and power, refer to Appendix B, Technical
Specifications.
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4 Synchronization Interfaces

Overview
Purpose  This chapter describes synchronization features and functions for the
Metropolis® DMX Access Multiplexer.
Contents  The following synchronization topics are discussed in this section:
Network Synchronization Environment 4-3
Synchronization Features 4-5
Timing Distribution 4-8
Synchronization Messaging 4-12
Sync Messaging Feature Details and Options 4-17
Sync M essaging Examples 4-20
Frequently Asked Network Timing Distribution Questions 4-27
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Network Synchronization Environment

Overview

Published sources
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Careful consideration should be given to proper design of the SONET
network’s synchronization environment. Proper synchronization
engineering minimizes timing instabilities, maintains quality
transmission network performance, and limits network degradation due
to unwanted propagation of synchronization network faults. The
synchronization features of the Metropolis® DM X are designed to
complement the existing and future synchronization network and allow
it not only to make use of network timing but also to take on an active
rolein facilitating network synchronization.

A number of published sources give generic recommendations on
setting up a synchronization network. The Metropolis® DMX is
designed to operate in a network that complies with recommendations
stated in GR-253-CORE, GR-436-CORE, and the following
documents:

*  TR-NPL-000436, Digital Synchronization Network Plan

*  TA-TSY-000378, Timing Sgnal Generator (TSG) Requirements
and Objectives

 ANS T1.101, Synchronization Interface Sandards for Digital
Networks

*  GR-1244-CORE, Clocks for the Synchronized Network: Common
Generic Criteria.
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Recommendations  The following are some key recommendations from the documents
listed above. For further detailed explanation, the sources should be
consulted directly.

1. A node can only receive the synchronization reference signal from
another node that contains aclock of equivalent or superior quality
(Stratum level).

2. Thefacilities with the greatest availability (absence of outages)
should be selected for synchronization facilities.

3. Wherepossible, al primary and secondary synchronization
facilities should be diverse, and synchronization facilities with the
same cable should be minimized.

4. Thetotal number of nodesin series from the Stratum 1 source
should be minimized. For example, the primary synchronization
network would ideally ook like a star configuration with the
Stratum 1 source at the center. The nodes connected to the star
would branch out in decreasing Stratum level from the center.

5. Notiming loops may be formed in any combination of primary
and secondary facilities.

Stratum 3 Timing  Metropolis® DMX supports a Stratum 3 Timing Generator (TG3)
Generator  embedded in each high speed (MAIN) OC-48 and OC-192 (Release 2.1
and later) optical interface circuit pack. The TG3 operates with an
internal oscillator of + 4.6 ppm long-term accuracy in the free running
mode, whilein holdover the accuracy is + .37 ppm over the full -40 to
+65° C temperature range. The TG3 should be used according to the
recommendations in the documents referenced previously.

[
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Synchronization Features

Overview

Synchronization modes

Internal timing distribution
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Synchronization is an important part of all SONET products.
Metropolis® DMX is designed for high performance and reliable
synchronization and can be used in a number of synchronization
environments. Each Metropolis® DM X can be provisioned to free run
from an interna oscillator, line time from an incoming optical
interface, or get external timing from the digital synchronization
network via DS1 references.

Metropolis® DMX supports three synchronization reference
configurations:

*  External Timing from a Stratum 3 or better office clock (typical
CO installations should be synchronized with DS1 timing
references from a Stratum 3).

*  Free Running from the shelf’sinterna Stratum 3 Timing
Generator (no synchronization inputs).

*  Line Timing from incoming OC-48 or OC-192 signal (for small
COs or remote sites).

These timing modes are supported by the embedded Stratum 3 Timing
Generator in the OC-48 and OC-192 circuit packs. The three basic
timing modes can be combined into various network configurations.

In support of evolution toward SONET-based timing distribution,
Metropolis® DMX can derive an optional DSL1 timing output from the
incoming OC-48 and OC-192 high-speed interfaces. With this
capability, the Metropolis® DMX network can distribute high quality
synchronization among its sites. For example, the building integrated
timing supply (BITS) clock in each office can be synchronized using
SONET facilities by using the DS1 timing output from Metropolis®
DMX in each office.

Internal timing functions are provided by the Stratum 3 Timing
Generator (TG3). The TG3 distributes clock and frame signals, derived
from the sel ected reference source, to the transmission packs.
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External timing mode

Line timing mode
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In external timing mode, the TG3 accepts two DS1 references from an
external Stratum 3 or better clock. This Stratum 3 (or better) clock
would typically be traceable to a primary reference source (PRS). The
DS references from the clock synchronize thelocal Metropolis® DM X
with other network equipment operating under the same primary clock
source. A high-stability digital phase-locked loop (DPLL) removes any
transient impairments on the DS1 references for improved jitter
performance.

The PRS is equipment that provides a timing signal whose long-term
accuracy is maintained at 10! or better with verification to universal
coordinated time, and whose timing signal is used as the basis of
reference for the control of other clocksin the network. Universal
coordinated time is atime and frequency standard maintained by the
US National Institute of Standards and Technology.

The DSL1 reference inputs are monitored for error-free operation. If the
selected reference becomes corrupted or unavailable, the TG3 will
switch to the protection reference without causing service degradations.
A switch to the protection reference is nonrevertive. If both DS1 inputs
are corrupted, the DPLL circuit holds the on-board oscillator frequency
at the last good reference sample (holdover). The TG3 will switch back
to the external timing mode when areference is no longer corrupted,
but it can be provisioned to require a manual switch from holdover.
Switching between the two DS1 reference inputs can also be done
using amanual command.

In line timing mode, the TG3 derives local shelf timing from the
incoming service OC-48 or OC-192 high-speed signal in the Main dot.
The DPLL servesto remove any timing transients for improved
network jitter performance. If one of the OC-n referencesis corrupted
or unavailable, the TG3 will make a nonrevertive protection switch to
the other reference without causing timing degradations. If all OC-n
timing signals are lost (for example, due to a cable cut), the TG3 will
switch to holdover mode. The TG3 will normally switch back to the
line timing mode when areferenceis no longer corrupted, but it can be
provisioned to require a manual switch. Switching between the two
Main OC-n reference inputs can also be done using a manual
command.
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Free running mode

DS
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1 timing output

Holdover mode
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In free running mode, no mode switching is performed. The TG3
derives timing from a high stability temperature-compensated, voltage-
controlled crystal oscillator that has an end of life performance of + 4.6
ppm. This oscillator is capable of Stratum 3 accuracy. Only one
Metropolis® DMX in a subnetwork can be provisioned in the free
running mode. All other Metropolis® DMX NEsin the subnetwork
must be line timed to this free running system to avoid performance
degradation.

Metropolis® DMX aso supports a DS1 timing output feature that
facilitates network timing distribution. The DSL1 timing output is
derived from the OC-nlinerate, so it is not subjected to multiplexing or
pointer processing effects. The result isa DS traceable to the far-end
source with extremely low jitter and wander. The timing output can be
locked to an OC-n line or be automatically controlled using
synchronization messaging.

The frame format on the DS1 output is provisionable. Provisioning
options are superframe format (SF) or extended SF (ESF). TheDSlisa

framed all-ones signal under normal conditions or an AlS signal under
faillure conditions.

In case of unprotected synchronization reference failure, the TG3 will
switch to “holdover mode” and continue to provide system timing,
using the internal oscillator to maintain the last known good reference
frequency. If the DS1 timing output is enabled for network
synchronization, DS1 AlSisinserted on detection of unprotected
optical reference failure.
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Network timing distribution

Interoffice timing
distribution
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DS1 signals have long been used to pass timing information through
the network synchronization hierarchy. These DS1 timing references
should be transmitted between master and slave clock sources over the
most reliable facilities available. In some cases, these DS1 signals also
carry traffic. The facility of choice has evolved from T-carrier through
asynchronous lightwave systems to SONET lightwave systems. As
these systems are upgraded to SONET systems, timing distribution
plans should be revisited to ensure the quality of the timing signals are
not degraded. With proper planning, SONET can be used to improve
the overall quality of the network timing.

One way SONET can be used to improve the quality of interoffice
network timing is through the use of OC-n timing distribution.
Metropolis® DMX supports the evolution to interoffice OC-n timing
distribution by providing a DS1 timing output derived from the
incoming OC-n signal. The DS1 timing output is traceabl e to the clock
source that times the Metropolis® DM X subnetwork and has extremely
low jitter and wander. Thisistrue regardless of the number of
Metropolis® DMX systems connected in the network. This DS1 can be
fed to the local BITS clock which subsequently times the local
Metropolis® DM X and the other equipment in the office. If aBITS
clock isnot available in the office, the DS1 timing output can be used to
time other equipment (including another Metropolis® DM X) directly.
Metropolis® DM X can provide DS1 timing outputs in all supported
topologies (for example, linear add/drop and ring).

With OC-n timing distribution, the OC-n line signal, rather than aDS1
multiplexed into the SONET payload, will provide atiming transport
mechanism better suited to a complex, heavily interconnected SONET
network.

Metropolis® DMX can provide timing to sub-tending Network Element
(NEs).
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External timing with DS1
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In this configuration, a DS1 reference from the CO BITS clock
(Node A) times the OC-n transmitted to the remote site (Node B).

At Node B, aDS1 output referenceis created directly from the received
OC-nsignal. (See Figure 4-1.)

Figure 4-1 External Timing with DS1
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Potential advantages

OC-n timing distribution has severa potential advantages. It preserves
transport bandwidth for customer services and guarantees a high-
quality timing signal. Also, as the CO architecture evolves to replace
DSX interconnects with SONET EC-1 interconnects and direct OC-n
interfaces, OC-n distribution becomes more efficient than multiplexing
DSL1 references into an access facility in the CO.

A previous drawback to using OC-n timing distribution was that the
network timing failures could not be communicated to downstream
clocksviaDSL1 AlS, since the DSL signal does not pass over the OC-n
interface. A standard SONET synchronization messaging scheme to
convey synchronization failures is now in place. Metropolis® DMX
supports this synchronization messaging scheme. With this option,
clock Stratum levels can be passed from NE to NE, allowing
downstream clocks to switch timing references without creating timing
loops, if a network synchronization failure occurs. If aquality timing
reference is no longer available, the Metropolis® DMX sends AlS over
the DSL interface. If thelocal OC-n lines fail, Metropolis® DMX
outputs AlS on the DSL output or an upstream Metropolis® DM X
enters holdover.
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Access network timing
distribution

Alternate timing sources
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OC-n timing distribution can also be used in access networks or to
small COs. In this configuration, a DS1 reference from the CO BITS
clock times the OC-n transmitted to the remote site. The line timing
capability of Metropolis® DMX provides the ability to recover OC-n
timing. The DSL timing output feature can be used to also extend
timing to customer networks or remote sites. In this case, the DS1
timing output may be used to time switch remotes, Metropolis® DM X
shelves, or other local equipment directly. Ideally, the equipment can
provide an external timing reference. Otherwise, the signal must be
input to atraffic DS port on the externa equipment which will tie up
some of this equipment’s bandwidth. In this configuration, it is
important that the DS1 reference to the Metropolis® DM X in the CO be
traceabl e to the same clock used to source the DS1s being carried to the
customer site or small CO. If it isnot, slips may occur.

Although an ideal source of timing, OC-n timing distribution, viaa
DS1 timing output, cannot be used to providetiming in all applications.
In cases where the local equipment is not provided with an external
timing reference input, or in some private networks where thetiming is
to be distributed from another private network location, timing may be
distributed viatraffic-carrying DS1s. In these applications, astable DS1
timing source can be achieved by ensuring that all elementsin the
SONET network are directly traceable to a single master clock vialine
timing. In this environment, the high-performance desynchronizer
design of Metropolis® DM X allows a DSL timing reference to be
carried as amultiplexed DS1 payload.

It isrecommended that, where possible, the DS1 sources (switch, PBX,
or other equipment) be traceabl e to the same timing source used to time
the Metropolis® DMX SONET network. Multiplexed DS1 reference
transport is aso consistent with current planning and administration
methods.
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Applications include passing synchronization from the public switched
network to a PBX-based private network (as shown in the following
figure) and synchronizing an end-office remote switch to alarger
office’s host switch.

Figure 4-2 Alternate Timing Sources
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Important!  Synchronous operation vialine timing eliminates
the generation of VT pointer adjustments, thus maintaining the
phase stability needed for a high-quality DS1 timing reference.
Cross-connecting at the STS-1 level aso eliminatesthe VT
pointer adjustments. While the design of Metropolis® DM X
maintains jitter/wander within standard DS1 interface
requirements, even in the presence of VT pointer adjustments, and
whilethe DS1 islikely to be stable enough for most equipment to
use as a timing reference, some equipment may have more
stringent stability requirements for its timing references.
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Synchronization Messaging

Overview

Applications

DS1 timing output integrity

Metropolis® DMX provides a synchronization messaging feature to
ensure theintegrity of network synchronization during both normal and
abnormal conditions. Through the use of synchronization messaging,
the current quality of the timing source can be conveyed from one
Metropolis® DMX to the next. This capability allows line-timed
Metropolis® DMX shelves to automatically change their timing
reference in order to always maintain the highest quality timing
available. The capability also alows Metropolis® DMX to inform a
local BITS clock when the DS1 timing output has been degraded and
should no longer be used as a reference. This synchronization
messaging feature is based on the scheme developed in the ANS T1X1
standards committee.

The applications that are currently supported with the synchronization
messaging feature can be divided into the following categories:

»  DS1 timing output integrity
e Automatic synchronization reconfiguration
e Synchronization provisioning integrity.

The derived DSL1 timing outputs are typically used as a synchronization
reference to aBITS clock which provides the timing reference to an
externally-timed Metropolis® DM X shelf. The synchronization
reference is derived from the SONET transmission facility whichis
synchronized from an upstream timing reference. In thisway, the
timing from the BITS clock in one office (master) is distributed to the
next office (dave) using the SONET transmission facilities between
them as the synchronization vehicle.
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The BITS are typically capable of synchronizing to a Stratum 3 or
better accuracy. Metropolis® DM X equipped with the embedded TG3
is capable of synchronizing to a 4.6 ppm clock (Stratum 3) or better.
The Stratum timing hierarchy requires that clocks of equal or better
Stratum level be used to synchronize other clocks. In thisway, the
Stratum timing hierarchy is preserved under all failure conditions.
Under non-failure conditions, Metropolis® DM X does not introduce its
own internal timing source onto the SONET facility, but merely
transfers the quality of itstiming reference. A failure of all derived DS1
timing references to the BITS at the master office will cause the BITS
to enter holdover mode, whose minimum accuracy is dependent on its
internal clock. Since the BITS internal clock is of equal or better
Stratum level than Metropolis® DM X, the externally-timed
Metropolis® DMX shelf will use this reference to synchronize all
outgoing SONET transmission facilities. This preserves the required
hierarchical structure of the timing network which must be maintained
at all times.

If the externally-timed Metropolis® DM X shelf at the master office
enters holdover due to a disconnected reference cable or alocal BITS
failure, the quality of the derived DS1 timing output at the slave office
will now be traceable directly to Metropolis® DMX. The Stratum
timing hierarchy isviolated if the dave office BITS requires timing
accuracy of better Stratum level than that provided by the master shelf’s
internal clock. Because Metropolis® DM X contains the embedded
TG3, Stratum 3 accuracy is maintained indefinitely. This provides
acceptable timing for Stratum 3 NEs at slave offices.

Another scenario that will cause the Stratum timing rulesto be violated
iswhen at |east one line-timed Metropolis® DMX exists at a site
between the master and slave offices. In this scenario, afiber cut
between the master office and the line-timed site will cause the line-
timed Metropolis® DM X to enter holdover (with accuracy dependent
uponitsinternal clock). If the BITS at the dave office requires a higher
accuracy clock than that generated by Metropolis® DMX in holdover,
the Stratum timing hierarchy is violated.
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Figure 4-3 shows alinear application (available in Release 3 and later
releases) and is used to explain the concept of sync messaging.
Metropolis® DMX does not support a linear configuration in releases
prior to Release 3, but this particular sync messaging concept is better
conveyed in this manner. The use of SONET synchronization
messaging notifies Metropolis® DMX at the slave site (Node D) to
place AlS on the DS1 timing output. ThisBITS (at Node D) can then
enter holdover or switch to an alternate reference.

Figure 4-3 Synch Messaging
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Automatic synchronization
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SONET was designed to operate optimally in a synchronous
environment. Although plesiochronous and asynchronous operation
can be supported through the use of pointer adjustments, transmission
quality is affected by the generation of additional jitter and wander due
to pointer adjustments. Because of this, it isdesirable to maintain
synchronous operation whenever possible. Through the use of
synchronization messages, the quality of the different timing references
can be made available at each Metropolis® DMX NE. The Metropolis®
DMX shelf can be optioned to determine the best timing reference
available and switch to that reference. Through this mechanism, the
synchronous operation of the subnetwork can be maintained. The
switching of timing references is hitless, and the synchronization
messages aso allow it to be done without creating timing loopsin the
process.
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Access ring network example

Under normal operation, the access ring network shown in Figure 4-4
has one Metropolis® DMX shelf externally timed and the others line
timed. If afiber failure occurs between the first two Metropolis® DM X
shelves, the synchronization autoreconfiguration feature causes
Metropolis® DMX shelves to change their line timing directionsto the
opposite direction. The result is that the ring is again operating
synchronoudly. Thering already provides self-healing of the traffic, so
it isespecially important to maintain synchronous operation during this
type of failure to prevent service degradation due to increased jitter and
wander.

Figure 4-4 Synchronization Autoreconfiguration
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Synchronization A welcome side feature of synchronization messaging is that it helps
provisioning integrity  prevent provisioning errors. Provisioned timing loops on Metropolis®
DMX shelves are quickly detected through the synchronization
messaging algorithm and prevented by forcing a shelf into holdover.
The system can then be reprovisioned correctly.

[
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Sync Messaging Feature Details and Options
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Overview

As mentioned previoudly, SONET sync messaging is used to
communicate the quality of the subnetwork timing throughout the
subnetwork. Thisis done using bits 5-8 of the S1 byte in the SONET
overhead. If a Metropolis® DMX shelf is deriving timing from a given
OC-ninterface, and sync messaging is enabled on that interface, the
system interprets the received message to determine the system’s
timing status. The system al so determines the state of the DS1 output, if
the DS1 output is enabled, by forcing aDS1 AlS on the DS1 sync
outputsif the timing status received on the OC-n interface is below a
provisioned quality. Metropolis® DM X also transmits over the
particular OC-ninterface, and all other OC-ninterfacesthat are enabled
for sync messaging, the appropriate message indicating the quality of
its timing and its active timing mode.
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Sync messages using  The following table lists the associated internal timing status and DS1
S1lbyte  output states that are associated with sync messages (using the S1 byte)
received from the OC-n interface when sync messaging is enabled.

Messages are listed from low to high quality.

Table 4-1 Sync Messages with the S1 Byte

Active Default DS1 .
Received Message Timing Mode | Output State QLueE\lII(Iatly
(Note 1) (Note 2)
Don't Use (DUS) Holdover AlS 9
Traceable Stratum 4 (ST4) Holdover AlS 8
(Tsriﬂcg?ble SONET Clock w/S3-TG Holdover AlS 7
Traceable Stratum 3 (ST3) (Note 3) OK to use AlS 6
Traceable Stratum 3E (ST3E) (Note4) | OK to use AlS 5
(Tl\rlaoxi(;adti))le Transit Node Clock (TNC) OK 10 Use AlS 4
Traceable Stratum 2 (Note 4) OK to use Good 3
Sync Trace Unknown OK to use Good 2
PRS Traceable (Note 3) OK to use Good 1

Notes:

This column applies only when provisioned for line timing mode.

2. Thistable represents DS1 output AlS threshold equal
3. The embedded TG3 can generate a Stratum 3 signal.
4. Presently, the shelves do not generate these messages,

tolevel 4.

but they

could be retransmitted and supported for autoreconfiguration if

any of these are received by a shelf..
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Disabling sync messaging
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reconfiguration

Sync messaging using the SONET S1 byte can be disabled on a per
OC-ninterface basis. A DON’' T USE message is transmitted on bits 5-8
of the S1 byteif thisis done. The timing and synchronization status of
each shelf can be determined.

The DON'T USE message is sent when the system determines that its
timing is not suitable for synchronization (for example, due to failure).

When Metropolis® DMX is configured for external timing and its DS1
output port is provisioned for the SYNC OUT mode, the DON'T USE is
sent on the OC-n interface towards the NE from which the DS1 timing
output is being derived. The Synchronized - Traceability Unknown
(STU) messageis sent on all other OC-n interfaces where sync
messaging is provisioned. If the DS1 output is generating AlSwhilethe
system is configured in this way, the message STU istransmitted on all
OC-ninterfaces.

When using the embedded TG3, if Metropolis® DMX is configured for
free running or isin holdover mode, the Traceable Stratum 3 messageis
sent on all OC-n interfaces when sync messaging is provisioned.

When Metropolis® DMX is configured for line timing, the DON'T USE

message is sent on the OC-n interfaces towards the NE from which the
timing is being derived. The message received on the OC-n interfaceis
sent on all other OC-n interfaces where sync messaging is provisioned.

With automatic synchronization reconfiguration, the Metropolis® DM X
shelves use and compare the incoming sync messages on the OC-n
interfaces available for line timing to select the highest quality
synchronization reference available. If the received quality levels are
the same on the references avail able for timing, the existing line timing
reference takes precedence. This feature guarantees the non-revertive
operation of reconfiguration. Theline timing referenceis
provisionable.

The existence of automatic synchronization reconfiguration does not
change the system’s behavior on traditional line failures such as LOF,
LOP, LOS, and others.

[
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Sync Messaging Examples

Overview Inthis section, some detailed examples are given to show specifically
how the sync messages propagate through network and assist in the
recovery from afiber failure. Through these examples, one can extend
the same concept to any other network that may include different
topologies, number of sites, failure locations, and number of BITS
clocks. Although Metropolis® DMX does not support linear
configurationsin releases prior to Release 3, some examples are
depicted in alinear configuration because the particular sync
messaging concept is more easily conveyed in linear terms. Those
concepts can be applied to Metropolis® DMX ring networks.

Important! All nodesin aring using automatic synchronization
reconfiguration must have the sync messaging and automatic
synchronization reconfiguration features enabled to prevent
alarms.
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Issue 6, July 2002



Sync Messaging Examples Synchronization I nterfaces

Synchronization  Figure 4-5aillustrates an externally timed access ring operating in its
reconfiguration using an  normal configuration. The Metropolis® DMX shelf at Site A is
externally timed access  gyternglly timed from a BITS clock referenced to a Primary Reference
fing Source (PRS). The remaining Metropolis® DMX shelves (Sites B, C,
and D) are externally timed from aBITS referenced to a derived DS1
timing reference output. The STU message is sent to indicate where
timing is traceable to an external BITS and whereit isvalid to be used.
Automatic synchronization reconfiguration is not an option for
externally timed Metropolis® DM X shelves. Therefore, achangein the
sync message will not cause an automatic synchronization
reconfiguration.
In Figure 4-5b, afiber has been cut between Sites A and B.
Immediately, Metropolis® DM X at site B changes the format of its
derived DS1 to AIS. Thisforcesthe BITS clock at Site B to enter
holdover or switch input source (if avalid one is available). Because
automatic synchronization reconfiguration is not available, the
synchronization status messages are not used. All other non-host nodes
will track the holdover clock at Site B. Although no timing loops have
been formed, the timing of all non-host nodes will differ from the host
node by the accuracy of the holdover clock at Site B.

Figure 4-5 External Timing with Automatic Synchronization
Reconfiguration, Part A and B

a) Synchronization Reconfiguration b) Synchronization Reconfiguration
Example (Before Failure) (After Failure)
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Synchronization
reconfiguration in an
access ring

4 - 22

Synchronization I nterfaces

Figure 4-6aillustrates an access ring operating in its normal
configuration. The Metropolis® DM X shelf at the CO is externally
timed, and each of the other Metropolis® DM X shelves are line timed
in a counterclockwise direction. The STU message is sent to indicate
wheretiming is traceable to an external BITS and whereitisvalid to be
used. The DON’'T USE messageis sent on the interface that is being
used as the line timing reference and, thus, where using that timing
would create atiming loop. Sync messaging and automatic
synchronization have both been enabled for this network.

In Figure 4-6b, a fiber has been cut between sites A and B.
Immediately, the Metropolis® DMX shelf at site B enters holdover and
sends out the Stratum 3 message to site C. The Metropolis® DMX shelf
at site B cannot switch to line time from site C because it is receiving
the DON'T USE message on that interface.

Figure 4-6 Automatic Synchronization Reconfiguration,
Part A and B

a) Before Failure b) Failure Occurs,

Site B Changes Message
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In Figure 4-7c¢, the Metropolis® DM X shelf at site C detects the
incoming Traceable Stratum 3 message and sends the message to site
D. The Metropolis® DM X shelf at site C cannot switch to line timing
from the other rotation because it is receiving the DON' T USE message
on that interface.

In Figure 4-7d, the Metropolis® DM X shelf at site D detects the
incoming Traceable Stratum 3 message. The STU message is a better
quality message than the Traceable Stratum 3 message, so the
Metropolis® DMX shelf at site D switchesto line timing from site A.
After the switch occurs, the DON'T USE message is sent back to site A,
and the STU message is retransmitted to site C.

Figure 4-7 Automatic Synchronization Reconfiguration,

Part Cand D
c) Site C Changes Message d) Site D Reconfigures
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In Figure 4-8e, the Metropolis® DM X shelf at site C detects the
incoming STU message from site D. The STU message is a better
guality message than the Traceable Stratum 3 message being received
from site B, so the Metropolis® DM X shelf at site C switchesto line
time from site D. After the switch occurs, the DON’'T USE message is
sent back to site D, and the STU message is retransmitted to site B.

In Figure 4-8f, the Metropolis® DM X shelf at site B detects the
incoming STU message from site C. The STU message is a better
quality message than the internal holdover capability, so the
Metropolis® DMX shelf at site B switches to line time from site C.
After the switch occurs, the DON' T USE message is sent back to site C,
and the STU message is forwarded to site A. When the failure clears,
the synchronization remains in the new configuration unlessit is
manually switched back.

Figure 4-8 Automatic Synchronization Reconfiguration

Part E and F
e) Site C Reconfigures f) Site B Reconfigures
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Sync messaging to support Important!  Thefollowing two figures depict linear
DS1 timing outputs applications (available in Release 3 and later releases) and are
used ONLY to explain the concepts of sync messaging.
Metropolis® DMX does not support alinear configuration in
releases prior to Release 3, but this particular sync messaging
concept is better conveyed in this manner. The concept may be
applied to Metropolis® DMX ring networks.

Figure 4-9aillustrates a dual homing linear network operating in its
normal configuration. The Metropolis® DMX shelf at site A is
externally timed, and the Metropolis® DMX shelves at sites B and C
arelinetimed from site A. The Metropolis® DM X shelf at site D isalso
externally timed from another BITS. Both BITS should be PRS
traceable. The STU message is sent to indicate where timing is
traceable to an externa BITS and whereit isvalid to be used. The
DON’T USE message is sent to indicate where line timing has been used
and, thus, where using that timing would create atiming loop.
Synchronization messaging has been enabled for this network but
automatic synchronization reconfiguration has not been enabled.

In Figure 4-9b, afiber has been cut between sites A and B.
Immediately, the Metropolis® DM X shelf at site B enters holdover and
sends out the Traceable Stratum 3 message to site C.

Figure 4-9 Synch Messaging, Part A and B

a.) Before Failure
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In Figure 4-10c, the Metropolis® DM X shelf at site C detects the
incoming Traceable Stratum 3 message from site B and forwards it on

to site D.

In Figure 4-10d, the Metropolis® DM X shelf at site D detects the
incoming Traceable Stratum 3 message from site C and sends out AIS
tothe BITS. The BITSwill either switch to an alternate reference, if

available, or enter holdover.

Figure 4-10 Synch Messaging, Part C and D

c.) Site C Changes Message
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If the automatic synchronization reconfiguration

feature had been enabled in this example, sites C and B would
attempt to switch line timing directions to re-time from site D.

]
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Frequently Asked Network Timing Distribution Questions
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Overview

The following are some frequently asked questions about network
timing distribution.

How do | time Metropolis® DMX shelvesin a central office
environment?

Each Metropolis® DM X shelf should be externally referenced to the
BITS clock inthe office. If aBITS clock isnot available in the office, a
traffic-carrying DS1 from the local switch may be bridged (for
example, using a bridging repeater) as the reference to the Metropolis®
DMX shelf. Line timing may also be used, but at least one Metropolis®
DMX shelf in the network must be externally timed.

Where do | use the DSL timing output feature?

The primary application isfor supplying atiming reference to the office
BITS clock. Thisallowsthe BITS clock to be davedto aBITS clock in
another office that is, in turn, traceable to the primary reference source
(PRS). Typically, the Metropolis® DMX shelf supplying the DS1
timing output will, in turn, be externally timed by the BITS clock. If
thereis no BITS clock, the DS1 timing output can be used to time a
switch or switch remote (if the switch remote is equipped for that
option) directly or even another Metropolis® DMX.

How do | prevent my BITS clock from using a DSL timing output when
afailure in the network results in this DS1 being timed from a SONET
NE in holdover?

SONET sync messaging informs the local Metropolis® DM X of this
condition, and AlSisinserted on the DSL timing output.

What is the advantage of using the DSL timing output instead of a
multiplexed DSL as the timing reference?

The DSL1 timing output is derived from the optical linerateand is
superior because:

» TheDSlisvirtudly jitter-free
*  Sync messages guarantee the traceability of the timing
e Adminigtration of traffic DS1sfor timing is eliminated.
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Can | ever use Metropolis® DMX in the free running timing mode?

If a PRStraceable external referenceisavailable, it isthe recommended
timing modefor any/all CO applications. The free running timing mode
can be used but adlight increase in jitter will result. If one Metropolis®
DMX is provisioned for free running, all other Metropolis® DMX NEs
in the network must be line timed and SONET interfaces to other
equipment are not allowed. The DS1 timing output is not allowed with
afree running network.

How do | provide timing to a central office host switch that does not
have the option for an external reference?

A DS carried over SONET may contain significant jitter/wander and
be unacceptable to the switch as atiming reference. If the central office
has a BITS clock, the recommendation is to use the output from the
BITS clock into an unused DSL1 traffic port on the switch. If the centra
office does not have a BITS clock, the recommendation is to use the
DSI1 timing output from Metropolis® DMX as the line timing reference
into an unused DS traffic port on the switch.

Can a DSl carried over SONET ever be used as a timing reference?

YES! In many applications there is no other choice. Most switch
remotes, for instance, obtain their timing from a specific DS1 signd
generated by their host switch, so these remotes must line time from the
DS1 signal. In addition, DLC equipment, channel banks, and PBXs
will not likely have external references and may be allowed to line time
from a DSL1 carried over SONET.

Arethere any specific concerns when using a DS1 carried over SONET
to time equipment such as a switch remote or DLC?

Yes. The mgjor concern isto make sure all the equipment is
synchronous. The Metropolis® DMX NEs should be synchronous to
each other to prevent pointer adjustments. This can be accomplished by
having one source Metropolis® DM X that is externally timed. The
other Metropolis® DM X NEs in the network should be line timed, or
they should be externally timed to a clock to which they provide a DS1
timing output. The Metropolis® DM X NEs should also be synchronous
to the switch to prevent excessive mapping jitter. This can be done by
synchronizing the host switch to the BITS clock used to reference the
Metropolis® DMX shelf.
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14

WII I have any problems providing timing to a customer that has a high
guality PBX or switch?

If the network is completely synchronous, as described in the previous
answer, there should be no problems. If the PBX issengitiveto thejitter
produced, even under the synchronous conditions, the DS1 timing
output of Metropolis® DMX may be required to be used as atiming
reference to this equipment.

Why does TELCORDIA say that DSLs carried over SONET should not
be used for timing?

TELCORDIA has provided this recommendation because there are
several limitations. TELCORDIA saysthat DS1s carried over SONET
must be used in applications such as switch remotes and is acceptable,
provided pointer adjustments are not created.

Can pointer adjustments be prevented?

Neither random nor periodic pointer adjustments will occur if the
Metropolis® DMX shelf is provisioned for line timing.

How do | time Metropolis® DMX at a remote site?
Linetime.

How many Metropolis® DM X NEs can | chain together in an add/drop
configuration before the timing becomes degraded?

The Stratum level traceability of the nth node in an add/drop chainis
the same as that in the first node. Also, while timing jitter will
theoretically increase as the number of nodes isincreased, the high
quality timing recovery and filtering on Metropolis® DMX allows add/
drop chains to be extended to any practical network limit without
detectable increases in jitter levels. In practice, the only effects on
timing at the nth node will occur whenever high-speed protection
switches occur in any of the previous n-1 nodes. These effects should
berare.

How do | time a Metropolis® DM X ring network?

An interoffice ring should have each node externally timed if BITS
clocks are available. All other rings should have one node externally
timed (two in some dual homing architectures) and the rest of the nodes
line timed. Synchronization reconfiguration defaults to disabled.
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Why are there more issues related to timing with SONET equipment
than there are with asynchronous equipment?

SONET equipment was designed to work ideally in a synchronous
network. When the network is not synchronous, mechanisms such as
pointer processing and bit-stuffing must be used and jitter/wander
increases.

What are the limitations on automatic synchronization
reconfiguration?

Automatic synchronization reconfiguration is only available when
Metropolis® DM X is provisioned for line timing mode. This alowsthe
timing direction of an OC-n ring network to change automatically in
response to afailure. When Metropolis® DM X is provisioned for
externa timing, automatic synchronization reconfiguration is not
available. When an OC-n fault is detected in the timing direction, AIS
isinserted on the derived DS1s which forces the BITS into holdover
preventing timing loops.

How do | synchronize a BITS clock and maintain automatic
synchronization reconfiguration on a Metropolis® DMX ring?

Provision al but the host node (node with co-located PRS) for line
timing. Provide each non-host BITS clock with a pair of derived DSLs.
Metropolis® DMX will detect faults and provide the BITS clocks with
good inputs if available. Timing loops are prevented. The host node
should be set for external timing and get its timing from an externally
timed BITS clock. To prevent atiming loop, the host BITS clock
should get its timing from a PRS traceabl e source. The non-host nodes
should not be timed from the co-located BITS clock since this would
disable the automatic synchronization reconfiguration feature.

[
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5 Provisioning, Security, &
Administration

Overview
Purpose  This section describes the provisioning, security, and administration
features and functions for the Metropolis® DM X Access Multiplexer.
Contents  The following topics are discussed in this section:
Provisioning 5-3
Cross-Connection Provisioning 5-6
Provisionable Parameters 5-12
Security 5-32
Administration 5-36
[]
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Types of provisioning

Auto provisioning
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Provisioning is the modification of certain programmable parameters
that define how the node functions with various installed entities.
Provisioning requests may alter auto provisioned values of an entity
that already exists. Parameter modifications may be initiated locally or
remotely with a WaveStar® CIT or an OS. Parameter modifications
may be applied to the node via the intraoffice local area network

(IAO LAN), serial port, or any data communications channel (DCC).
The provisioned datais maintained in NVM and/or hardware registers.
The provisionable parameters and values (current and original) are
maintained in the nonvolatile memory.

There are three types of provisioning:

*  Auto provisioning allows the NE to discover the NE hardware
configuration and to create the associated entities automatically
using original or preprovisioned parameters

*  Provisioning affects changes to entities known by the NE,
therefore impact the configuration of an NE.

*  Deprovisioning isthe removal of provisoned parameters.

Auto provisioning isthe ability of an NE to detect the presence of
equipment, validate it, and then assign default original values or
preprovisioned parameter values to new equipment. Nonvolatile
memory (NVM) and/or hardware registers maintain the parameter
values. If you have predefined or preprovisioned some or al of the
parameters, the auto provisioning function validates the request and
assigns the preprovisioned values or default values as required.
Auto-provisioning allows an NE to be set up initially with minimal user
intervention. Auto-provisioning also supports a self inventory function
which allows operations center personnel to learn about and track
activities at aremotely located NE.
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Original value provisioning

Equipment removal
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Automatic provisioning on circuit pack replacement

Replacement of afailed circuit pack is simplified by automatic
provisioning of the original circuit pack values. The SYSCTL circuit
pack maintains a provisioning map of the entire shelf, so when a
transmission circuit pack is replaced, the SY SCTL circuit pack
automatically downloads the correct values to the new circuit pack.
Likewise, if the SYSCTL circuit pack is ever replaced, the correct
provisioning data from every other circuit pack in the shelf is
automatically uploaded to the new SY SCTL circuit pack's nonvolatile
memory. However, if a SY SCTL circuit pack is replaced, some
user-provisioned datais lost, unless the data is backed up before
replacement.

Iltems auto provisioned

Some items that are auto-provisioned include the following:

»  Systemtarget identifier (TID) (which can be changed at initial
start-up)

»  Default threshold-crossing alert (TCA) profiles
»  Circuit packs
»  Synchronization default mode

Installation provisioning is minimized with original default values.
Each provisionable parameter is assigned an original value at the
factory. A parameter is a characteristic of the system that affectsits
operation. The parameter value may be a number, text string, or other
menu selection. The provisionable parameters and original values are
set during installation. The original values assigned at the factory
cannot be changed. However, the current values can be overridden
through local or remote provisioning.

The NE detects and reports the removal of equipment. The removal of
equipment does not cause the NE to delete any entities. Removal of a
piece of equipment may result in equipment alarms and insertion of
maintenance signals when the state related data is updated. However,
removal of equipment does not necessarily mean that the provisioning
of the shelf slot has changed. The user must execute specific commands
to remove an entity from the system database.
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Automatic channel state provisioning is a capability provided on
Metropolis® DMX NEs that suppresses reporting of transient alarms
and events during provisioning by supporting multiple states
(automatic, in-service, and not-monitored) for VT1.5, STS-1, STS-3c,
STS-12c¢, and STS-48c channels.

While an end-to-end circuit is being set up, particularly during VT1.5,
STS-1, STS-3c, STS-12¢, and STS-48c cross-connect provisioning
several transient maintenance signals result. Without automatic channel
state provisioning, these are reported as alarms and events. The
technicians are expected to ignore these transient alarms and initiate
corrective action only if the alarms persist after the provisioning is
completed. To avoid the confusion created by this, Metropolis® DMX
provides automatic channel state provisioning.

Channel states

AVTL5, STS1], STS-3c, STS-12¢, or STS-48c channel iskept in the
default OOS-MA-AS (automatic [AUTQ]) state until the reception of a
valid signal (aframed non-AlS or non-LOP) in that channel. Whilein
AUTO state, no alarms or events are reported on the channel. On
receiving avalid signal, which occurs when the end-to-end circuit is
completely provisioned, the channel automatically changes to the
in-service (1S) state, where it resumes normal alarm and event
reporting. An additional state, OOS (not-monitored [NMON]), isalso
supported in which alarm and event reporting is suppressed regardless
of the validity of the signal being received on the channel. The user can
submit commands to manually change a channel from IS or AUTO to
NMON, and from NMON to AUTO. A direct change from NMON to
IS isnot allowed.

Port state provisioning is a feature provided on Metropolis® DMX NEs
that can help suppress alarm reporting and performance monitoring by
supporting multiple states (automatic, in-service, and not-monitored)
for DS1, and DS3, EC-1, and LAN ports.

Line state OC-3 and OC-12 interfaces can be set manually to “NMON”
or “AUTO".

Portswithout signals (undriven) are in the automatic state until changed
to thein-service state when asignal is present. Commands allow a user
to retrieve and change the state of a port to the not-monitored state or
from the not-monitored state to the automatic state.

[
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Cross-Connection Provisioning

Overview

Making cross-connections

Cross-connection rates

Cross-connection types

Metropolis® DMX provides cross-connections that offer users
flexibility in directing traffic flow through systems to support a wide
variety of customer applications using two-way and multipoint (data
specific) cross-connections.

Cross-connections are made by specifying the SONET rate (VT1.5 or
STS-N), the end point addresses (AlDs), and the cross-connection type
(for example, 2-Way Point-to-Point, Through). Each single
cross-connection command establishes a two-way cross-connection.

Metropolis® DMX supports the following cross-connection rates:
e VT15

« STS1
« STS3
« STS12
e STS48

The cross-connection rate is a measure of the cross-connected
bandwidth. It is not an indication of the constituent rate structure of the
cross-connection. For example, an STS12 rate cross-connection can
carry one STS-12c signal, four STS-3c signals, twelve STS-1 signals,
or acombination of STS-3c and STS-1 signals.

Metropolis® DMX supports the following cross-connections types:

*  2-Way Point-to-Point, Through

*  2-Way Point-to-Point, Add, Drop to Ox1 (Release 2.1 and earlier)
e 1+1 Add/Drop (Release 3.0 and later)

 UPSR Ring Add/Drop (switched and unswitched)

» 2FBLSRAdd/Drop

e 2-Way Hairpin

*  Multipoint

365-372-301 R3.0
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Typical cross-connections  STS-nand VT1.5 signals may be cross-connected in severa ways. For
bidirectional add/drop services, the default two-way cross-connection
(2wAYPR) isused to connect alike signal in the high-speed Main slot to
any available time dot in any low-speed port.

Two-way hairpin cross-connections (Function/Growth to
Function/Growth) are supported between different combinations of
port types and function units.

Two-way point-to-point through cross-connections (Main to Main) are
supported at pass-through nodes in UPSR/BL SR networks.

Multipoint cross-connections can be made between the Ethernet ports
and OC-N OLIU ports (OC-3, OC-12, OC-48, and OC-192).

Considerations

Any STS-1, STS3c, STS12¢, STS-48c, or VT1.5 signal may be
cross-connected to alike signal with an available time slot. For more
information about supported cross-connections, refer to Appendix E,
“Allowable Cross-Connections’ (E-1).

Any 12 STS-1 signalsin the OC-48 Main interfaces can be selected for
VTL1.5 cross-connections to any compatible interface. (When the Main
interfaces are provisioned for BLSRs, VT1.5 cross-connections are not
supported to the Main interfaces. However, VT1.5 cross-connections
are supported between Function/Growth slots.)

In Release 2.1 and later releases, any 48 STS-1 signalsin the LNW27,
LNW29, LNW76, and LNW221-259 OC-48 circuit packs can be
selected for VT1.5 cross-connections to any compatible interface.

2-way point-to-point,  2-way point-to-point, through cross-connections are bidirectional
through cross-connections  connections between a specified channel on the main 1 and main 2
OC-48 or OC-192 OLIU circuit packs.

2-way point-to-point  In Release 2.1 and earlier releases, 2-way point-to-point add/drop to
add/drop to Ox1  QOx1 cross-connections are bidirectional connections between a channel
Cross-connections g the main OC-48 or OC-192 OL I U circuit packs and a channel on an

(Release 2.1 and earlier unprotected circuit pack in afunction unit or growth group.
releases only)

1+1 add/drop  In Release 3.0 and later releases, the 1+1 add/drop cross-connection is
cross-connections g hjdirectional cross-connection between a channel on the 1+1
protected main OC-48 OLIU circuit packs and a protected channel on
circuit packs in afunction unit or growth group.

365-372-301 R3.0 5-7
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A two-way UPSR ring add/drop cross-connection is a bidirectional
cross-connection between a channel on the main OC-48 or OC-192
OLIU circuit packs and a channel on circuit packs in afunction unit or
growth group.

In Release 3 and later releases, switched and unswitched UPSR ring
add/drop cross-connections can be provisioned on low speed and high
speed UPSRs. The switching behavior is provisioned on a per
cross-connection basis. Therefore, a single UPSR port can support a
mix of switched and unswitched cross-connections. However, on ports
supporting such amix, short transmission hits may be observed on one
rotation of the switched traffic as aresult of provisioning unswitched
cross-connections on these ports and in response to the failure of or
removal/insertion of the circuit packs containing these ports.

Switched cross-connections

Switched cross-connections are protected at both the path level and an
internal equipment level. Path selection is performed on drops from the
UPSR ring and internal equipment protection is used to provide an
aternative signal path in the event of a circuit pack failure. Switched
cross-connections provide the connectivity associated with
cross-connections to UPSR ports in releases prior to Release 3.0.

Unswitched cross-connections

Unswitched cross-connections are not protected at the path level or at
theinternal equipment level. No path selection is performed on drops
from the UPSR ring and no internal equipment protection is performed.
These cross-connections provide the connectivity associated with
cross-connectionsto an Ox1 port in releases prior to Release 3.0. Traffic
isrouted only between the portsin dot 1 of the specified port pairs (for
example, main-1 to fn-a-1) and between the portsin dot 2 of the
specified port pairs (for example, main-2 to fn-a-2). Traffic cannot be
routed between dot 1 of one specified port pair and ot 2 of the other
specified port pair (for example, main-1 to fn-a-2).

In Release 2.1 and later releases, the two-way 2F BL SR add/drop
cross-connection is abidirectional cross-connection between a channel
on the main OC-48 or OC-192 (Release 3.0 and later) OLIU circuit
packs and a protected channel on circuit packs in afunction unit or
growth group.

365-372-301 R3.0
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Release 3.0 supports the following cross-connections to BLSR
channels provisioned for nonpreemptible unprotected traffic (NUT):

*  Multipoint (mltpt) cross-connections from data circuit packs
(100Base-TX, 1000Base-SX/LX)

*  2-way (2waypr) unswitched cross-connections between UPSR
channelsand NUT provisioned BL SR channels

2-way hairpin cross-connections support inter-function unit,
intra-function unit, and pass-through hairpins.

Inter-function group hairpin

In an inter-function group hairpin cross-connection, traffic entering the
system on achannel of aport in one low-speed (function or growth)
group is cross-connected (through the switch fabric on the main ports)
to achannel of aport in adifferent low-speed (function or growth)
group. This capability enables the user to bring in traffic from one
remote site and cross-connect it at theVT1, STS-1, STS-3c, STS-12c,
or STS-48c rate back out to other remote sites without consuming any
capacity on the high speed interfaces.

Intra-function group hairpin

In an intra-function group hairpin cross-connection, traffic entering the
system on achannel of a port in one low-speed (function or growth)
group is cross-connected (through the switch fabric on the main ports)
to achannel of adifferent port in the same low-speed (function or
growth) group. This capability enables the user to bring in traffic from
one remote site and cross-connect it at the STS-1, STS-3c, STS-12¢, or
STS-48c rate back out to other remote sites without consuming any
capacity on the high speed interfaces.

Pass-through hairpin

In a pass-through hairpin cross-connection, traffic entering the system
on a channel of aport in one dot of aslot pair (Main, Function, or
Growth) is cross-connected to the same numbered channel on the same
numbered port in the other slot of the same dot pair. Pass-through
Ccross-connections are supported at the VT1.5, STS-1, STS-3c,
STS-12c¢, and STS-48c rates on UPSR and BL SR interfaces.
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The data specific multi-point cross-connect is a bidirectional
cross-connection between two STS-1 Virtual Concatenation Groups
(VCGs) on 100BASE-TX or 1000BASE-SX/LX portsto two different
ring interfaces on the same ring. All multi-point cross-connections are
done at the STS-1 level. For more information about ethernet
applications, refer to Chapter 7, “Ethernet”.

In TL1, the MLTPT cross-connect type is used to establish multi-point
cross-connections between Ethernet ports and OC-N OLIUs.

When using the OC-48 OLIU in M1 and M2 (LNW26/26B, LNW28,
LNW77, LNW121B-LNW159B), for VT add/drop cross-connections,
VT hairpin cross-connections, and VT pass through cross-connection,
the following restrictions apply.

Important! The following restrictions do not apply to the
LNW27, LNW29, LNW76, and LNW221-LNW259 OC-48 OLIU
circuit packs.

VT fabric capacity

The VT fabric on the main OC-48 OLIU circuit packs (M1 and M2)
supportsis used to support several typesof VT cross-connections.

* VT add/drop from/to OC-N OLIUsin the Function Unit and

Growth dots
* VT add/drop from/to DS1 ports
VT hairpins

e VT passthroughs on the main OC-4 OLIUs (M1 and M2)

The total provisionable bidirectional VT cross-connect capacity of 336
VT1.5sis shared among the four types of VT cross-connections.

The maximum number of VT add/drop cross-connectsto DS1 portsis
limitedto 4 STS-1s, or 112 VT1.5s.

Source and destination restriction

The user can not provision aVT1.5 connection whose source STSis
the same as the destination STS of another VT1.5 connection. Source
and destination are not a function of the src_aid and dest_aid in the
ENT-CRS-rr command. Rather source and destination are determined
based on the relative STS number. The lower STS number is
designated as the source and the higher STS number is designated as
the destination based on the following ordering of the dots,

main < fna< fnb < fnc < fnd < growth.

365-372-301 R3.0
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The one exception to thisruleisfor cross-connections to DSL1 ports.
For these connections the OC-N port is always the source and the DS1
port is always the destination. The following example illustrates the
restriction. Note, the commands are not syntactically correct. They are
intended only to show the aids.

Example: The ENT-CRS-VT1 command uses the following aid format
for the src_aid and dest_aid parameters.
{group}-{line}-{STS}-{VTG}-{VTL5}.

Step 1:

Ent-crs-vtl:b-1-1-1-1,a-1-1-1-1 cross-connectsaVTL1.5in FN Group A
toaVT1.5in Function Group B. According to the rule defined above,
the lower STS channel (a-1-1) is designated the source and the higher
STSchannel (b-1-1) is designated the destination.

Step 2:

Ent-crs-vtl:b-1-1-1-2,c-1-1-1-2 cross-connectsaVT1.5in FN Group B
toaVT1.5in Function Group C.

In the above example, the cross-connection in step 2 (b-1-1-1-1 to
c-1-1-1-2) would be denied because the source STS (b-1-1) isthe same
as the destination STS channel (b-1-1) in the cross-connect established
instep 1 (b-1-1-1-1to a1-1-1-1).

Pass-through restriction

If the Main dots are equipped with LNW26 OC-48 OL 11U circuit packs
or LNW26B, LNW28, LNW77, or LNW121B-159B OC-48 OLIU
circuit packs provisioned to support VT1.5signalsinupto 6 STS-1
signals, VT pass-through cross-connections on the Main circuit packs
can in some cases conflict with VT add/drop cross-connectionsand VT
hairpin cross-connections. This restriction, however, cannot be
characterized by a set of rules. Requests to establishaVT
cross-connection that would result in a conflict between aVT pass
through cross-connection onthemain and aVT add/drop or VT hairpin
cross-connection will be denied.

[
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Provisionable Parameters

Default parameters  Installation provisioning is minimized with thoughtfully chosen default

values set in the factory. Every parameter has a factory default value.
These factory defaults for software parameters are maintained in the
SY SCTL circuit pack, and a single command is provided to restore all
default values. All provisioning datais stored in nonvolatile memory to
prevent data loss during power failures and maintenance operations.

User settable options  The following sections identify the Metropolis® DMX user settable

optionsfor the various parameters. The tablesin this section include the
TL 1 commands associated with each activity. The TL1 commands can
be used to identify additional command details from the Metropolis®
DMX Access Multiplexer TL1 Command Manual, 365-372-306.

Port parameters  The following table shows the provisionable port parameters:

Table 5-1 Port Parameters

TL1 Related
Parameter Range Default | Release | WaveStar®CIT
Commands
Commands

BPV to All Zeroes Configuration>
Translation on ENT-T1 N,Y N 1.0 Pr ovigon
Incoming DS1 (BPV)*
DS1 Incoming Signal
Format (FMT) SF, ESF, ESFN ESF 11
DSl Line Code
(LINECDE)* AMI, B8ZS AMI 1.0

1161A cable:

20 (0-133 ft.),
DSl Line Buildout 40 (133-267 ft.), 20 10
(LBO)* 60 (267-420 ft.), '

80 (420-533 ft.),

100 (533-655 ft.)
DS3 AIS ENT-T3 Y, N N 1.0
DS3/EC1 Mode ENT-T3 DS3, EC1 DS3 20
(EIF) ENT-EC1

5 - 12 365-372-301 R3.0
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TL1 Related
Parameter Range Default | Release | WaveStar®CIT
Commands
Commands
DS3 Line Buildout IN (0-65), IN 10
(LBO) OUT (greater than 65) '
DS3 Line Coding N
(LINECDE) B3ZS, CCHAN B3zZS 1.0
DS3 Frame Format
(FRAME) ENT-T3 M13, CBIT M13 11
P-bit Violation
Removal (PBIT) ON, OFF ON 1.0
DS3 Incoming Signal
Format (FMT) PBIT, FMBIT, CPBIT PBIT 11
hpﬂe;:]?:;??:giﬂ e ENT-T1 ON, OFF ON 1.0
(PMMD) ENT-T3 ON, OFF ON 1.0
Incoming Signal ENT-T1 MJ, MN, NA NA 1.0
Failure Alarm Level ENT-T3 CR, MJ, MN, NA CR 1.0
(NTFNCDE) ENT-EC1 CR, MJ, MN, NA CR 11
T1* 3 -6 -7 - - Configuration>
Signal Degrade ENT-TL 3,-6,-7,-8 6 1.0 o ovison
Threshold (SFTHR) |1 18 |46 6 L0
ENT-EC1 -3,-5,-6,-7,-8, -9 -6 11
ENT-T1 1.0
. OOS-MA-AS (AUTO), 0O0s
Primary State (PST) ENT-T3 00S (NMON) MA-AS 1.0
ENT-EC1 1.1
AlarmIndication Signal [ENT-OC3 11
(AIS) Notification for |ENT-OC12 11
Non-Service Affecting |ENT-OC48 CR, MJ, MN, NA NA 11
Alarms (AISNC) ENT-OC192 2.1
ENT-EC1
. ENT-OC3
LineRemote Defect |- 51, | M3, MN, NA NA 2.1
Indicator (RDI-L)
ENT-OC48
ENT-OC192
ENT-OC3 1.1
Signal Degrade ENT-OC12 5 .6,-7.-8,-9 6 11
Threshold (SFTHR) ENT-OC48 1.0
ENT-OC192 2.1
365-372-301 R3.0 5- 13
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TL1 Related
Parameter Range Default | Release | WaveStar®CIT
Commands
Commands
ENT-OC3 11
Primary State (PST) ENT-OC12 IS (AUTO), IS 1'1
(low-speed slots) ) 0SS (NMON) '
ENT-OC48 2.0
Transrmss;on o ENT-OC3 0X1, 1+1, UPSR 11 Configuration>
Protection (application) |ENT-0C12 |0X1, 1+1, UPSR 1+1 1.1 Provision
(|ow-speed S|OtS) ENT-OC48 Ox1, 1+1, UPSR, 2FBLSR 2.0
Transmission 0C48 |UPSR, 2F BLSR, 1+1 2.1
: I ENT-OC4 + .
Protection lication ' '
(epp ) ENT-OC192 |UPSR, 2F BLSR UPSR 2.1

(high-speed slots)

*Does not apply to the TMUX circuit pack.

14
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Channel parameters  The following table identifies the Metropolis® DMX provisionable
parameters for channels.

Table 5-2  Channel Parameters

TL1 Related
Parameter Range Default |Release|WaveStar®CIT
Commands
Commands
Alarm Indication ENT-STS1 1.0
Signal (AIS) ENT-STS3c 11
Notification for ENT-STS12¢c |MN, NR MN 1.1
Non-Service Affecting | ENT-ST S48c 20
Alarms (AISNC) ENT-VT1 10
ENT-STS1 1.0
ENT-STS3c 1.1
Primary State (PST) | ENT-STS12¢ ggg('\l"\l’:ﬂ'gs)mmo)’ OOS-MA-AS|1.1
ENT-ST $48c 2.0
ENT-VT1 1.0
ENT-STS1 1.0
Signal Degrade ENT-STS3c 5 .6,-7.-8, -9 6 11
Threshold (SFTHR)  |ENT-STS12c 11
ENT-ST $48c 2.0
Alarm Indication ENT-STS1 1.0 _ _
Signal Notification for |ENT-STS3c | b o CR 1.1 Configuration>
Service Affecting ENT-STS12c ’ 1.1 Provision
Alarms (AISNCSA) |ENT-STS48c 2.0
ENT-STS1 1.0
Signal Fail Threshold |ENT-STS3c 3.6 3 11
(SFAIL) ENT-STS12¢ ’ 11
ENT-ST $48c 2.0
Alarm Indication
Signal Notification for
Service Affecting ENT-VT1 MJ, NA MJ 1.0
Alarms (AISNCSA)
Idle Channel Signal
(Idle) (Insert AlSor ENT-SYS AlS or unequipped AlS 10
Unequipped Signal)
Signal Degrade
Threshold (SFTHR) ENT-VT1 -5,-6,-7,-8 -6 1.0
365-372-301 R3.0 5- 15

Issue 6, July 2002



Provisionable Parameters

Ethernet/VLAN parameters

Provisioning, Security, & Administration

parameters for Ethernet/\VLAN commands.

The following table identifies the Metropolis® DM X provisionable

Table 5-3  Ethernet/VLAN Parameters
Related
TL1 ®
Parameter Range Default Release| WaveStar® CIT
Commands Commands
Default Priority .
(dftpri) NA, high, low NA 11
Duplex Mode half, full, auto aito 11
(dplxmd)
Ethernet Port
Monitoring M ode auto, is, nmon auto 1.1
(epmode)
Ethemet Port PM | oorr  |enable, disable disable 11 |Configuration>
Enabled (eppm) Provision
Flow Control Mode disable, auto ato 11
(femd)
Line Rate (Inrate) 10m, 100m, auto auto 11
DefaLlt Port Tog 1-40930r 0 0 20
(dftporttag)
Alarm Level MJIMN,NA NA 2.0
(@amilvl)
Spanning Tree
Root Priority (strp) 0 - 65535 32768 11
Spanning Tree An ampersand (&)
Group Members . empty 11
. separated list
(veglist)

. Configuration>
Spanning TreeMax Data>gCreatea
Age Timer ENT-STGRP |6.0-40.0 20.0 20 .
(stmaxage) Spanning Tree

« Group
Spanning Tree
Group ID (stgrpid) 1-4095 (none) 11
Spanning Tree
forward delay timer 4-255 15 2.0
(stfdtm)

5 - 16
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TL1 Related
Parameter Range Default Release| WaveStar® CIT
Commands
Commands
Spanning tree port i
oriority (stpp) 0-255 128 11
VCG Monitoring
Mode (vmode) auto, nmon auto 1.1
VCG PM Enable enable, disable disable 11
(vpm)
Spanning Tree Path i
Cost (stpcost) 1-65535 10 2.0
Default PortTeg  |ep.yvog  |1.4003 or 0 0 2.0
(dftporttag)
Valid Port Tag Add Ampersand separated list emot 20 _ _
List (addporttag) (1-4093) i | Configuration>
Provision
Valid Port Tag .
Delete list ,(Alrr;r%zr?s)?nd separated list empty 2.0
(delporttag)
Alarm Level MJ,MN,NA NA 2.0
(amilvl)
Pause conirol Transparent, Local, None |Loca 2.0
(psctl)
802.1TAG:
10/100-TX
Tagging Mode 802.1TAG, TRANS, circuit packs,
(vlantagmd) ED-EQPT NOTAG NOTAG: 20
1000-SX/LX
circuit packs
365-372-301 R3.0 5- 17
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TL1 Related
Parameter Range Default Release| WaveStar® CIT
Commands
Commands
Vi rtual. Switch ID 1- 4095 20
(vrtswid)
LAN port list Ampersand separated list
(eplst) of port AIDs empty 20
VCG port list Ampersand separated list
(veglst) of port AIDs empty 20
Composite list of
LAN portsto be Ampersand separated list
added to virtual of port AIDs empty 20
switch (addep)
Composite list of Configuration>
VCG portsto be ED-VRTSW | Ampersand separated list - 20 Data> Createa
added to virtual of port AIDs Pty ' Virtual Switch
switch (addvcg)
Composite list of
LAN portsto be .
deleted from Ampersand separated list empty 2.0
. . of port AIDs
virtual switch
(delep)
Composite list of
LAN portsto be .
deleted from ,;mztra:f?gsseparated list empty 20
virtual switch P
(delvcg)
5 - 18 365-372-301 R3.0
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TL1 Related
Parameter Range Default Release| WaveStar® CIT
Commands
Commands
VLAN ID (vlanid) 1- 4093 2.0
LAN port list Ampersand separated list
(eplst) of port AIDs empty 20
VCG port list Ampersand separated list
(veglst) of port AIDs empty 20
Default LAN port Ampersand separated list | 0 Configuration>
list (dfeplst) ENT-VLAN | of port AIDs Py ' Data> Createa
VLAN
Default VCG port Ampersand separated list
list (dfvcglst) of port AIDs empty 20
Composite list of
LAN portsto be Ampersand separated list
added to as VLAN of port AIDs empty 20
members (addep)
Composite list of
VCG portsto be Ampersand separated list
added as VLAN of port AIDs empty 20
members (addvcg)
Composite list of
LAN portsto be .
added to asVLAN ,;mztra:s;argsseparated list empty 20
default ports P
(adddfep)
\C/:cc):rgpo;ttz ItIOSthf Configuration>
P ED-VLAN Ampersand separated list Data > Provision
added as VLAN empty 2.0
of port AIDs aVLAN
default ports
(adddfvcg)
Composite list of
LAN portsto be Ampersand separated list
deleted asVLAN of port AIDs empty 20
members (delep)
Composite list of
VCG portsto be Ampersand separated list
deleted as VLAN of port AIDs empty 20
members (delvcg)

365-372-301 R3.0
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TL1 Related
Parameter Range Default Release| WaveStar® CIT
Commands
Commands
Composite list of
LAN portsto be .
deleted asVLAN 'g}mzf:f?gjeparmed S ooty 2.0
default ports P
(del dfep) Configuration>
ED-VLAN Data > Provision
Composite list of aVLAN
VCG portsto be .
deleted as VLAN 'g}mzf:f?gjeparmed S mpty 2.0
default ports P
(deldfvcg)

Cross-connection  The following table identifies the Metropolis® DMX provisionable
parameters  parameters for cross-connections.

Related
Parameter TL1 Commands Range Default |Release| WaveStar® CIT
Commands
VT15
Cross-Connect Type ENT-CRS-VT1 2waypr 2waypr |1.0
STS1 2waypr 1.0
Cross-Connect Type | -+ CRo =TS it (Ethernet) 2waypr |,
STS-3c
Cross-Connect Type ENT-CRS-STS3c | 2waypr 2waypr |1.1
STS-12c¢ _ .
Cross-Connect Type ENT-CRS-STS12c | 2waypr 2waypr |11 Configur at|0n>.
Cross-Connection
STS-48c
Cross-Connect Type ENT-CRS-STS48c | 2waypr 2waypr |2.0
. Source Node Target
rocation A (o3 | dentifier (TID) 21
. ENT-CRS-rr Destination Node Target
Location Z (locz) | dentifier (TID) 21
Channel Application UNSWITCHED 20
(chappl)
5 - 20 365-372-301 R3.0
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Synchronization  The following table identifies the Metropolis® DM X provisionable

parameters  parameters for synchronization.
Table 5-4  Synchronization Parameters
TL1 Related
Parameter Range Default Release | WaveStar® CIT
Commands
Commands
LEVEL7, LEVELSG,
'E‘: eIT?;ﬁcri:) LEVELS, LEVELA, LEVEL6 |11
LEVEL3, LEVEL2
DS1 Signal Frame
Format for
MAIN-1 Timing
(dsL. liof) and SF, ESF SF 1.0
MAIN-2 Timing
(dsl_2iof)
DS1 Timing
Reference Input
IF_QEE iogelf oi_l AMI, B8ZS AM| 1.0
-1(dsl_lilc) SET-SYNCN Configuration>

and RI_EF'Z Timing/Sync
(ds2_lilc)
DS1 Sync Output 1249C cable: 20 (90 ft.),
Equalizer Valuefor 40 (180 ft.), 60 (270 ft.),
MAIN-1 Pack 80 (360 ft.), 100 (450 ft.)

20 11
(ds1_1equ) and for 613C Cable: 20 (133 ft.),
MAIN-2 Pack 40 (267 ft.), 60 (400 ft.),
(ds1_2equ) 80 (533 ft.), 100 (655 ft.)
Mode Switch REVERTIVE
(mdsw) NONREVERTIVE REVERTIVE | 1.0
Synchronization FRNG, EXT, FRNG
Mode (syncnmod) EXT_SYNCOUT, LINE, |[EXT (3.0and 1.0

¥ LINE_SYNCOUT |ater)
365-372-301 R3.0 5- 21
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TL1 Related
Parameter Range Default Release | WaveStar® CIT
Commands
Commands
Synchronization MAIN-1-1 MAIN-1-1 10
Source (src) MAIN -2-1 Configuration>
SET-SYNCN Timing/Sync
SynchAutorecon- Enabled, Disabled Disbled |10
figuration (auto)
ENT-OC3 1.1
Sync Messaging ENT-OC12 . 11 Configuration>
(syncmsg) ENT-OC48 Soyte, disabled Sbyte 1.0 Provision
ENT-OC192 21

Performance monitoring

The following table identifies the Metropolis® DMX provisionable

parameters  parameters for performance monitoring.
Table 5-5 Performance Monitoring Parameters
TL1 Related
Parameter Range Default Release | WaveStar® CIT
Commands
Commands

Monitored Type | SET-TH-T1 1.0/1.1
(montype) SET-TH-T3 2.0/21

SET-TH-VT1
ThresholdLevel | oor 1y srst 1.0/1.1
(thlev)

SET-TH-STS3c

SET-TH-STS12¢ FEND (T1)
Location (locn) | SET-TH-ST S48c EEEI\I\IIDD (for T1and T3 only) NEND (T3) 1.0/1.1 |Performance>

SET-TH-EC1 NEND for others Prov PM
Direction (dim) |- 1193 INULL, NA NA 1011 | nresholds

SET-TH-OC12
Time period SET-TH-OC48
(tmper) SET-TH-OC 192 15-MIN, 1-DAY, NONE |NA 1.0
Format (fmt) SET-TH-T1 SF, ESF ESF 10
Format (fmt) SET-TH-T3 PBIT, FMBIT, CPBIT PBIT 1.0
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The following table identifies the Metropolis® DMX provisionable
parameters for operations commands.

Table 5-6  Operations Parameters
Related
TL1 ®
Parameter Range Default |Release| WaveStar® CIT
Commands
Commands
YY-MM-DD
Date (00-01-01 — 99-12-31) 70-01-01 10 Administration>
ED-DAT Set Date and
. HH-MM-SS . Time
Time (00-00-00 — 23-59-50) 00:00:00 1.0
(function of
. slot, dcc AID
NE’s DCC Side NS (network side), and 1.0
US (user side) protection Configuration>
mode) bCC
: Terminations
oS ENT-FECOM
Communication Enabled, disabled enabled 1.0
(com)
Administration>
LAN Reset lan-1, lan-2 lan-1 1.0 L AN Reset
IP Address of the 32-bit IPaddress.4
System (ipaddr) dot-separated decimal (none) 11
P numbers from 0-255
IP Default Router 32-bit1P address.4
Address (ipdrad) dot-separated decimal (none) 11
P numbers from 0-255
Administration>
IP Subnet Mask for | EnT-UL S 32-bit |P address; 4 Data
IAO LAN Ports dot-separated decimal (none) 1.1 Communications
(ipsnmk) numbers from 0-255
TCP/IP
communication on
the specified IAO Enabled, disabled disabled 11

LAN port(s), or on
the DCC (TCPIP)

365-372-301 R3.0
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TL1 Related
Parameter Range Default |Release| WaveStar® CIT
Commands
Commands
Alarm Gateway NE Yes, No NoO 10
(agne)
Alarm Group Administration>
Number (almgrp) 1-2%5 255 10 Set NE
Remote NE Status . .
(rmestat) Enabled, disabled disabled 1.0
TL1TCPIP
Gateway NE Enabled, disabled disabled 11
(tcpipgw)
FTAM-ETP ggtr:lmlstratlom
Gateway Enabled, disabled disabled 3.0 .
Communications
(ftamftpgw)
X.25 Pecket Size 128, 256 256 1.0
(x25ps)
. Administration>
FTP ENT-SYS Enabled, disabled enabled 2.0 Set NE
20 aphanumeric or special
T t |dentifi characters: Administrati
arget Identifier ., o ministration>
(TID) # (pound), “%” (percent), [LT-DMX 10 Set TID
“+"(plus),”-" (hyphen), *.”
(period)
Network Time . Administration>
Protocol (ntp) Enabled, disabled, reset enabled 3.0 Set NE
Coordinated Administration>
Universal Time -24:00 to +24:00 exclusive |0 3.0 Network Time
Offset (utco) Protocol
. Configuration>
NE Mode for Ring normal, ring-upgrade normal 21 Upgrade>Ring
Upgrade (nemode)
Upgrade
. . . ) Configuration>
Idle channel signal ais, unequipped ais 2.0

Provision
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TL1 Related
Parameter Range Default |Release| WaveStar® CIT
Commands
Commands

Agtomatlc Ring enable, disable enable 3.0
Discovery
Ring ID ENT-PROTN- . Configuration>
(BLSR only) GRP text string 21 Provision
Wait-to-restore
(BLSR only) 0-12, 99 5 21
Target/Source Administration>
| dentifier (sid) SET-SID 20 characters 1.0 Set TID
Serial Port Baud 1200, 2400, 4800, 9600,
Rate 19200 9600 1.0
(BAUDRATE)

. Administration>
Serial Port Echo ENT-CID-SECU |Enable, disable enable 1.0 Data
(ECHO) o

Communications

Serial Port .
Inactivity Timer ?n.(glﬁg ed), 1-120 15minutes |1.0
(TMOUT)

365-372-301 R3.0
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TL1 Related
Parameter Range Default |Release| WaveStar® CIT
Commands
Commands
OSl Level 2 Router . .
(L3LV2IS) Enable, disable disable 1.0
L30RG:
ENT-ULSDCC- 000000
NSAPAddress 1 3 L30RG, L3RES, L3RD, |L3RES: 0000
(L3ORG, L3RES, L 3AREA L3RD: 1.0
L3RD, L3AREA) 0000
L3AREA:
0000
TARP Data Cache |ENT-ULSDCC- .
(LAETDC) L4 Enable, disable enable 1.0
ENT-ULSDCC-
TARP Data Cache |L4 (none) 10
Manual Entries DLT-UL SDCC- '
L4
TARP Lifetime 1 - 65535 100 1.0 Administration>
(LATLIF) Data
TARP Loop ENT-ULSDCC- Communications
; L4
Detectlgn Buffer 1 - 1440 minutes 5 minutes 1.0
Flush Timer
(LALFTM)
ENT-ULSDCC-
L4
TA.R PManua (none) 10
Adjacency DLT-UL SDCC-
L4
TARP T1 Timer
(LATITM) 1 - 3600 seconds 15 seconds 1.0
TARP T2 Timer 1 - 3600 seconds 25 seconds 1.0
(L4T2TM) ENT-UL SDCC-
f L4
(TLA 4F\;ZTTI\3/)I )T 'mer 1 - 3600 seconds 40 seconds 1.0
TARP T4 Timer
(LATATM) 1 - 3600 seconds 20 seconds 1.0
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Total banner size cannot
exceed 420 characters.

TL1 Related
Parameter Range Default |Release| WaveStar® CIT
Commands
Commands
TCPIIP Calling ?C’)ZS'F"; c'j';fddr:f:tg;the
Address dec’i mal nusre;]%ersfrom 0 11
(TCPIPADDR) 0-255
ACID (Application
;;ntﬁ(e;'g);c’ be 1-23 alphanumeric TL1 1 Administration>
g ENT-IPMAP | characters PEERCOMM | ™ Data
TCP/IP address or Communications
IP Host
Host name _
. 1-24 alphanumeric
assigned to a characters NULL 11
TCP/IP address '
(TCPIPHOST)
TL1PEERCOMM
TLIMAINTENANCE
Application TLIMEMORYADMINIS
Context Identifier TRATION 10
(ACID) TLITEST
TL1OTHER1
TL1OTHER?2 Administration>
ENT-TLIMSG Set TL1 Message
MAP ALM (REPT ALM) Map
ENV (REPT ALM ENV)
TL1 Autonomous CON (REPT COND)
Message Type DB (REPT DBCHG) 10
(msgtype) EVT (REPT EVT)
PM (REPT PM)
SW (REPT SW)
Action enabled, disabled 1.0
Max 11 lines (maximum of o )
60 characters per line) Admlnlstratlon.>
LINEn(n=1-11) |ENT-BANNER 10 ChangeNE L ogin

Banner
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TL1 Related
Parameter Range Default |Release| WaveStar® CIT
Commands
Commands
X 25 Virtual ENT- PVCLCN 1-9
: irtu

OSACMAP ;
Circuit (VC) type SvC DTE Calling Address 10

DLT-OSACMAP | (1-15 digits)

Logical channel number

X.25 subnetwork | ENT- (LCN) forPVC: 1,2, 3,4,
point of attachment | OSACMAP 5,6,7,8 0r9. 1.0

(SNPA)

DLT-OSACMAP

DTE caling address for
SVC: 1to 15 digits.

TL1IPEERCOMM
TLIMAINTENANCE
TLIMEMORYADMINIS

- ENT- _ Administration>
Conon loenticr | 0SACMAp | TRATION (uncionof |10 o
(ACID) TLITEST VCand SPA) | - Communications
DLT-OSACMAP |\ 1| 10THER1
TL10OTHER2
TL1CR
TAP Learn Status .
(TLEARNSTAT) Enable, disable enable 20
TAP Advertise
Status ED-IP-TUNNEL Enable, disable enable 2.0
(TADVERSTAT)
TAP Group
Number 0-65535 0 2.0
(TAPGROUP)
Maximum Slew 0 - 60 seconds with one 0.5 seconds 3.0
Seconds (maxdew) decimal place ' '
Minimum Poll
2-4096 seconds and values o ]
Interval tq NTP ED-NTP are powers of two 64 seconds 3.0 Admlnlstr§1t|0n>
Server (minpinvl) Network Time
. Protocol
Maximum Poll
Interval to NTP 2-4096 seconds and values 1024 seconds | 3.0
i are powers of two
Server (maxpinvl)
IP Addressof NTP [ENT-NTP- 32 bit IP address 3.0
server(s) SERVER
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TL1 Related
Parameter Range Default |Release| WaveStar® CIT
Commands
Commands

Destination P jifsléptapr:tdec:irﬁifnal 2.0
address (DEST_IP) numbers from 0-255
Destination |P 32-bit |P subnet mask; 4
subnet mask ENT-IP-ROUTE | dot-separated decimal 20
(DEST_MASK) numbers from 0-255
Next-Hop Port
Type lan,clnp_tunnel clnp_tunnel |2.0
(NXTHOPPORT) Administration>

Next-Hop Address
(NXTHOPADR)

Tunnel Auto
Provisioning (TAP)
Advertise
(TAPADVER)

Tunnel Auto
Provisioning (TAP)
Cost (TAPCOST)

ENT-IP-ROUTE

IP address (for LAN) or Data

NSAP address (for 20 Communications
clnp_tunnel)

Yes, No Yes 2.0

0-65535 20 2.0
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Security parameters

parameters for security.

Provisioning, Security, & Administration

The following table identifies the Metropolis® DM X provisionable

Table 5-7  Security Parameters
Related
TL1 ®
Parameter Range Default | Release | WaveStar® CIT
Commands
Commands
New Password 6-10 alphanumeric or
. . 1.0
(new_pid) symbolic characters
New User ID alphanumeric string of
(new_uid) 5-10 characters (none) 10
Password Aging . Administration>
Interval (PAGE) EIE\I(I;JUSER- 0 (disabled), 7-999 days |0 10 Security>User
. Provisioning
ord (pid) 6-10 alphanumerlc or 10
symbolic characters
User Access GENERAL
Privilege (uap) MAINTENANCE 1.0
ege (uap REPORTS-ONLY
Old Er!vate 6-10 alphanumeric or
Identifier/ mbolic characters (none) 10
password (old_pid) ¥
Administration>
New Private ED-PID Change Password
Identifier/ 6-10 alphanumeric or
) (none) 10
password symbolic characters
(new_pid)
Administration>
Security>L ockout
) Logins
Security State ENT-CID- IS (no lockout), LO
IS 1.0
(state) SECU (Lockout) o )
Administration>
Security>Enable
Logins
Community
Identifier for alphanumeric string of 6 3.0 Administration>
SNMP user ENT-SNMp- |10 20 characters Security>SNM P
(ucomid) USER User
M anagement
User IP address 32-bit |P address 3.0
(uipadr)
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The following table identifies the Metropolis® DMX other

parameters  provisionable parameters.
Table 5-8  Miscellaneous Parameters
TL1 Related
Parameter Commands Range Default Release | WaveStar® CIT
Commands
Alarm Clear Delay 0-30 sec. 15 1.0
(clrdel) ETATTR Configuration>
Incoming Signal | a| M AIarr.ns>AI.arm
Alarm Delay 0-30 sec. 2 1.0 Configuration
(almdel)
Miscellaneous
Discrete Alarm
Notification Code CR, MJ,MN, NA IMN 10
(ntfcnede)
Miscellaneous SET-ATTR- .
Discrete Alarm ENV 1-10 aphanumeric |,/ <~ 1.0
Type (almtype) characters Configuration>
Misc. Discretes
Miscellaneous Upto 26 1-14: environment
Discrete Alarm alphanumeric 15: not provisionable | 1.0
M essage (almmsg) characters 16-19: environment
Miscellaneous SETATTR Upto 26
Discrete Control alphanumeric control (1-4) 1.0
CONT

Type (conttype) characters

365-372-301 R3.0
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Capabilities

User types

System initialization

Privileged users

Metropolis® DMX provides security capabilities to protect against
unauthorized access to the system.

Four types of users (with tiered restriction levels) are allowed accessto
the system with avalid login and password:

*  Privileged users can execute all commands

A privileged login has access to all the system functional
capabilities. Only the privileged logins have accessto the security
and access functions. These functions include assigning/changing
login/passwords for other users, setting target identifier (TID)
names, resetting the system, and system initialization functions.

»  Genera users have access to all the system functional capabilities
except security, access, system initialization and software
installation functions.

*  Maintenance users can only execute commands that access the
system, extract reports and execute maintenance functions through
a specific set of commands. No privileged commands may be
executed by maintenance users.

*  Reports-only users can only execute commands that retrieve
reports from the system.

Security can be set to a“lockout” state, which blocks non-privileged
users from logging in to the system. Timeouts can be provisioned
independently for front and rear seria ports.

When the system isfirst initialized, three privileged default logins and
passwords are provided. Up to 147 logins and passwords can be added,
deleted, and/or changed by any of the privileged users. Timeouts can be
provisioned independently for front and rear seria interfaces only. For
more information on provisioning, refer to Chapter 10, “Circuit
Order/Provisioning Tasks'.

Authorized privileged users can establish general, maintenance, and
reports-only user logins. Authorized privileged users can also “lockout”
access by general, maintenance, and reports-only users without deleting
the login and password file. When in “lockout” state, only privileged
users can access the system.

365-372-301 R3.0
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The following commands are restricted to privileged users:

TL1 Command
ALW-MSG (Allow Message)

APPLY (Apply)

CPY-MEM (Copy Memory)

CPY-PRGM (Copy Program)
DLT-IP-ROUTE (Delete |P Route)
DLT-IPMAP (Delete IP Addressto

Application Context ID Map)

DLT-NTP-SERVER (Delete Network
Time Protocol Server)

DLT-OSACMAP (Delete OS Address
to Application Context ID Map)

DLT-SNMP-USER (Delete SNMP
User)

DLT-ULSDCC-L4 (Delete Upper
Layer Section DCC Layer 4)

DLT-USER-SECU (Delete User
Security)

ED-DAT (Edit Date and Time)
ED-IP-Tunnel (Edit IP Tunnel)

ED-NTP (Edit Network Time
Protocol)

ED-SNMP-USER (Edit SNMP User)

ED-USER-SECU (Edit User Security)
ENT-BANNER (Enter Banner)

ENT-FECOM (Enter Far End OSI
Communication)

Related WaveStar® CIT Command(s)

Administration > Security > Allow/I nhibit
Autonomous M essages

Configuration > Software > Apply Software

Configuration > Software > Download Software
Configuration > Softwar e > Remote Backup
Configuration > Software > Remote Restore

Configuration > Software > Copy Software

Administration > Data Communications >
IP Tunnd

Administration > Data Communications >
TCP/IP Gateway

Administration > Network Time Protocol

Administration > Data Communications >
X.25 Gateway

Administration > Security > SNM P M anagement

Administration > Data Communications >
TARP Data Cache

Administration > Security > User Provisioning

Administration > Set Date and Time

Administration > Data Communications> | P
Tunnel

Administration >Network Time Protocol

Administration > Security > SNM P User
M anagement

Administration > Security > User Provisioning

Administration > Change NE L ogin Banner

Configuration > DCC Terminations
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TL1 Command Related WaveStar® CIT Command(s)

Administration > Data Communications> | P
ENT-IP-ROUTE (Enter IP Route)

Tunnel
ENT-IPMAP (Enter |P Addressto Administration > Data Communications >
Application Context ID Map) TCP/IP Gateway

ENT-NTP (Enter Network Time . . .
Administration >Network Time Protocol

Protocol)
ENT-SNMP-USER (Enter SNMP Administration > Security > SNM P User
User) M anagement

Administration > Set NE

ENT-SYS (Enter System
( Sy ) Administration > Set TID

ENT-TLIMSGMAP (Enter TL1

Administration > Set TL1 M M
Autonomous Message M ap) ministration essage Map

Administration > Data Communications >
ENT-ULS (Enter Upper Layer Stack)

TCP/IP
ENT-ULSDCC-L3 (Enter Upper Administration > Data Communications >
Layer Stack DCC Layer 3) Network L ayer
ENT-ULSDCC-L4 (Enter Upper Administration > Data Communications >
Layer Section DCC Layer 4) TARP Data Cache

ENT-USER-SECU (Enter User

. Administration > Security > User Provisionin
Security) y g

INH-MSG (Inhibit M o Administration > Security > Allow/I nhibit

Autonomous M essages
INIT-SYS (Initialize System) Configuration > Update System
INS-PRGM (Install Program) NA

RTRV-SNMP-USER (Retrieve SNMP | Administration > Security > SNM P User
User) M anagement

RTRV-USER-SECU (Retrieve User

. Administration > Security > User Provisionin
Security) y g

Configuration > Software > Configure Auto

SCHED-BACK UP (Schedule Backup)
Backup Interval

SET-SID (Set Source Identifier) Administration > Set TID

SET-SYNCN (Set Synchronization) Configuration > Timing/Sync
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User logins and passwords

Inactivity timeout period

Password aging

WaveStar® CIT default
logins and passwords

NE default logins and
passwords
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For more information about WaveStar® CIT commands, refer to the
online help available with the WaveStar® CIT. Refer to the Metropolis®
DMX Access Multiplexer TL1 Command Manual, 365-372-306, for
more information about TL1 commands and TL1/X.25 command
access privileges.

The WaveStar® CIT always tries to connect to a selected NE using the
same login and password you have for the WaveStar® CIT. If your login
and password are the same for both the selected NE and WaveStar®
CIT, then you are automatically connected to the selected NE. If your
login and password are different for the selected NE and WaveStar®
CIT, then you must enter the correct login and password to connect to
the selected NE. Login and password parameters must be administered
on a per-NE basis. You may have a different login and/or password on
one NE than you have on other NEs.

The inactivity timeout applies only to the RS-232 seria port.

The inactivity timeout period is the number of minutes after which a
user with an inactive session is logged out. The range of values for the
inactivity timeout period is zero (0) to 120 minutes. A value of zero (0)
disables inactivity timeout. The default value is 15 minutes.

The password aging interval is the number of days allowed before a
user’s password expires. When a user’s password expires, the user is
prompted to select a new password prior to login. The values for the
password aging interval are zero (0) or arange from 7 to 999 days. A
value of zero (0) disables password aging. The default valueisO.
Password aging does not apply to privileged users passwords.

Two default Privileged logins and passwords are initialy installed in
the WaveStar® CIT are LUCO1 and LUCO2 (L UC-zero-one, and
LUC-zero-two). Their associated passwords are LUC+01, LUC+02,
(LUC-plus sign-zero-one, LUC-plus sign-zero-two), respectively.

Three default Privileged logins and passwords are initialy installed in
the NE isLUCO1, LUCO02, or LUCO3 (LUC-zero-one, LUC-zero-two,
and LUC-zero-three). Their default password is DM X2.5G10G.

[
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Overview

WaveStar® CIT
login/password
administration
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System administration includes performing the following:
*  Changing passwords

*  Changing notifications

*  Performing security administration

*  Viewing NE administration

»  Setting TIDs

»  Setting NE defaults

Peforming aLAN reset

*  Provisioning data communications

*  Viewing OSl routing map

The Administration > Security > User Provisioning command on the
WaveStar® CIT View menu allows a privileged user to create, change,
or delete another login or password.

Important! Any changes madeto a user’s provisioning takes
place the next time the user logsin. If the user is currently logged
in, no changes take place until that user logs off and logs back in.

Valid logins

A valid user login must be a minimum of one character to a maximum
of ten characters (no character restrictions).

Valid passwords

A valid password must comply with the following conditions:

*  Length must be aminimum of six charactersto a maximum of ten
characters

*  Must begin with aletter

*  Must contain at least three non-al phabetic characters (symbol or
number)

*  Atleast one of the non-aphabetic characters must be a symbol

*  When changing a password, the new password must be different
than the previous password by at least one character.

Important! User passwords are case-sensitive.
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Characters NOT allowed in a password

The following table lists the ten charactersthat are not allowed in a

password.

Table 5-9  Characters NOT Allowed in a Password

Character Description Character Description

Space “ Quotation mark

@ Commercial at & Ampersand

, Comma : Semicolon

horizontal bar
Colon
- (underscore)
= Equalssign ? Question mark

Characters allowed in a password

The following table lists the characters that are allowed in a password.

Table 5-10 Characters Allowed in a Password

Character Description Character Description
A..Z Uppercase letters| * Asterisk
Left square
a.z Lowercase letters| [ bracket
_ Right square
0..9 Digits ] bracket
' Apostrophe A Caret
- Hyphen ) Grave accent
( L eft parenthesis | { Left curly brace
) Right parenthesis| } Right curly brace
Period (full stop) | | Vertical bar
/ Slash (Solidus) | < Lessthan
+ Plus sign > Greater than
| Exclamation N Tilde
mark
% Percent sign # Number sign
5- 37
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Changing your own password

The Administration > Change Password command allows any user to
change his or her own password. Only a user with the proper security
authorization level can change another user’slogin or password.

The user can change his or her own password at any time. The user
must enter their original (old) password, their new password, and then
their new password again. The two new password entries must match
for the new password to be accepted. The Change Password screenis
also automatically invoked immediately after thelogin screenif auser’s
password has expired. The user is prevented from performing any other
function until the password is successfully changed. This screenisalso
invoked the first time alogin is attempted for a new user ID.

The Administration > Security > User Provisioning command on the
network element System View menu allows a privileged user to create,
change, or delete another network element login or password.

Important! Any changes madeto a user’s provisioning takes
place the next time the user logsin. If the user is currently logged
in, no changes take place until that user logs off and logs back in.

Valid logins
A valid user login must be a minimum of one allowed character to a
maximum of ten allowed characters.

Valid passwords

A valid password must comply with the following conditions:

*  Length must be aminimum of six charactersto a maximum of ten
characters

*  Must contain at least one alphabetic character and at least three
non-alphabetic characters (symbol or number)

*  Atleast one of the non-alphabetic characters must be number and
at least one must be a symbol

*  When changing a password, the new password must be different
than the previous password by at least one character.

Important! User passwords are case-sensitive.
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The following table lists the ten charactersthat are not allowed in a
password and login.

Table 5-11 Characters NOT Allowed in a Password and Login

Character Description Character Description
Space “ Quotation mark
@ Commercial at : Semicolon
, Comma * Asterisk
Colon ! '\E/Ix;:rlkam ation
= Equalssign ? Question mark
\ Back slash

Characters allowed in a password and login

The following table lists the characters that are allowed in a password

login.

Table 5-12 Characters Allowed in a Password and Login

Character Description Character Description
A.Z Uppercase letters| » Caret
a.z Lowercase letters| Grave accent
0.9 Digits { Left curly brace
' Apostrophe } Right curly brace
- Hyphen | Vertical bar
( L eft parenthesis | < Lessthan
) Right parenthesis| > Greater than
Period (full stop) | ~ Tilde
/ Slash (Solidus) | % Percent sign
+ Plus sign # Number sign
[ It_)re;t:ksgtuare & Ampersand
] Right square Horizontal bar
bracket - (underscore)
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Changing your own password

From the network element System View, the Administration > Change
Passwor d command allows any user to change hisor her own password.
Only a user with the proper security authorization level can change
another user’s login or password.
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6 Performance Monitoring

Overview
Purpose  This section lists and describes performance monitoring parameters,
data storage, thresholds, and TCA transmission.
Contents  The following performance monitoring information is included in this
section:
Introduction to Performance Monitoring 6-3
OC-N Performance Parameters 6-8
EC-1 Performance Parameters 6-12
STS-N Performance Parameters 6-14
VT1.5 Performance Parameters 6-16
DS3 Performance Monitoring Parameters 6-17
DSL1 Performance Monitoring Parameters 6-22
Ethernet Performance Monitoring Parameters 6-25
SNMP Parameters and Traps 6-27
L]
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Definition

Data registers

Performance monitoring (PM) isthe in-service, non-intrusive
monitoring and reporting of transmission quality.

PM hel ps proactive maintenance detect and correct degrading signal
conditions that are not yet severe enough to initiate protection
switching or alarming.

Proactive maintenance

Proactive maintenance is the process of detecting degrading conditions
that are indicative of an impending hard or soft failure, but not severe
enough to initiate alarming.

Reactive maintenance
Hard and soft failures result in reactive maintenance.

The following table lists the data registers that are provided for al
performance monitoring parameters.

Table 6-1 Data Registers

15-Minute Registers 1-Day (24-Hour) Registers
One current One current
One previous One previous
31 recent NA

Metropolis® DMX retrieves and reports the contents of any parameter
storage register. The WaveStar® CIT may be used to initialize (set to
zero) the current 15-minute and/or current 1-day registerslocally or
remotely. This capability enablesthe user to verify that arepair to a
failed facility was successful.
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How registers are updated

PM scheduling

Enabling/disabling
performance monitoring

The two registers are updated in the following manners:

15-minute registers

The registers are updated with a push-down methodology. At 0, 15, 30,
and 45 minutes on the system clock, the contents of the 30th recent
register is moved to the 31% recent register. The contents of each of the
other recent registers are moved to the next higher register. The
contents of the previous register are moved to the first recent register.
The contents of the current register are moved to the previous register.
The new measured value is placed in the current register.

Day registers

At day boundaries (midnight as defined by the local time/date
function), the current day register is written to the previous day storage
register and the current day register is set to zero. The day boundary is
midnight by default, but may be provisioned to a different time.

Performance monitoring can be scheduled to provide quarter hour and
daily reports beginning at different timeintervals. In order to schedule
PM reports, PM messaging must be enabled and you must use the
WaveStar® CIT TL 1 cut-through mode or the TL1 Command Builder.
PM cannot be scheduled via the WaveStar® CIT Graphical interface.

Performance monitoring can be enabled/disabled for DS1 ports, DS3
ports, EC-1 ports, STS-n paths, VT1.5 paths, and OC-N lines.

DS1 ports

Performance monitoring is enabled on a DSL port by provisioning the
Performance Monitoring Mode (PMMD) and the Primary State (PST)
parameters using the WaveStar® CIT Configuration > Provision
command. Performance monitoring is enabled when the PMMD
parameter is provisoned ON, there is a cross-connection, and the PST
parameter is provisoned IS (in service) or NMON (not monitored).

Performance monitoring is disabled when the PMMD parameter is
provisioned OFF or the PST parameter provisoned AUTO (no valid
input signal).
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DS3 ports

Performance monitoring is enabled on a DS3 port by provisioning the
Performance Monitoring Mode (PMMD) and the Primary State (PST)
parameters using the WaveStar® CIT Configuration > Provision
command. Performance monitoring is enabled when the PMMD
parameter is provisioned ON, there is a cross-connection, and the PST
parameter is provisioned IS (in service) or NMON (not monitored).

Performance monitoring is disabled when the PMMD parameter is
provisioned OFF or the PST parameter provisioned AUTO (no valid
input signal).

EC-1 ports

Performance monitoring is enabled on an EC-1 port by provisioning the
Primary State (PST) parameter using the WaveStar® CIT Configuration
> Provision command. Performance monitoring is enabled when the
PST parameter is provisioned IS (in service), thereisa
cross-connection, and avalid input signal is detected.

Performance monitoring is disabled when the PST parameter is
provisioned AUTO (no valid input signal) or NMON.

STS-n paths

Performance monitoring is enabled on aterminated STS-n path by
provisioning the Primary State (PST) parameter using the WaveStar®
CIT Configuration > Provision command. Performance monitoring is
enabled when the PST parameter is provisioned IS (in service).

Performance monitoring is disabled when the PST parameter is
provisioned AUTO (no valid input signal) or NMON.

On pass through cross-connections, intermediate path performance
monitoring is always enabled.

VT1.5 paths

VT 1.5 performance monitoring is only available on terminated
cross-connections to DS1 and TMUX circuit packs. Performance
monitoring is enabled on aterminated VT1.5 path by provisioning the
Primary State (PST) parameter using the WaveStar® CIT Configuration
> Provision command. Performance monitoring is enabled when the
PST parameter is provisioned IS (in service).

Performance monitoring is disabled when the PST parameter is
provisioned AUTO (no valid input signal) or NMON.
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PM during failed conditions

Threshold crossing alerts
(TCAs)

Enabling/disabling TCA
reporting

OC-n lines

Performance monitoring is enabled on an OC-n line by provisioning the
Primary State (PST) parameter using the WaveStar® CIT Configuration
> Provision command. Performance monitoring is enabled when the
PST parameter is provisioned IS (in service).

Performance monitoring is disabled when the PST parameter is
provisioned AUTO (no valid input signal) or NMON.

For more information about the Configuration > Provision command,
refer to the WaveStar® CIT on-line help.

When atrouble condition is detected, Metropolis® DM X stops
accumulating PM parameters affected by that failure. PM parameters
are inhibited during unavailable time per GR-253-CORE. All
unaffected performance parameters continue to accumulate during a
trouble condition.

Whenever the current quarter-hour or the current day threshold for a
given parameter is exceeded, Metropolis® DMX generates a
threshold-crossing alert (TCA) that is entered into the performance
monitoring exception report and reported to the OS through the TL1
interface.

In order to view autonomous TCAs, Event Messaging must be enabled.

TL1 access

The TL1 interfaces should be used to derive full benefit from
Metropolis® DMX’s performance monitoring capabilities. The full set
of PM data stored by Metropolis® DMX (TCAsand the contents of PM
registers) is provided through the TL1 interface.

TCA reporting can be enabled or disabled on individual parameters.

Individual parameters

Threshold Crossing Alert (TCA) reporting may be enabled or disabled
on a parameter basis. When the threshold value of a parameter is set to
zero, no quality of service (QOS) alarm message is generated.
Enabling/disabling the TCA reporting of an individual parameter is
independent of any other parameter.
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Parameter groups

Metropolis® DMX supports enabling/disabling TCA reporting at a
group level for a parameter grouping such asline. Reporting on such a
parameter group can be disabled by setting all parametersfor the
parameter group to zeros. For example, setting the threshold values of
al line PM parameters to zero will disable the TCA reporting on the
linelevel.

The current quarter-hour and current day thresholds for each parameter
type are provisionable, on a per-shelf basis. If values other than the
defaults are used, only one value for each parameter type needsto be
set for each signal.

The following commands are used to provision performance
monitoring parameter thresholds.

. Performance > Prov PM Threshold > DS1 (Near End)
. Performance > Prov PM Threshold > DS1 (Far End)
. Performance > Prov PM Threshold > DS3 (Near End)
. Performance > Prov PM Threshold > DS3 (Far End)
. Performance > Prov PM Threshold > OC3

. Performance > Prov PM Threshold > OC12

. Performance > Prov PM Threshold > OC48

. Performance > Prov PM Threshold > OC192

. Performance > Prov PM Threshold > EC1

. Performance > Prov PM Threshold > STS1

. Performance > Prov PM Threshold > STS3c

. Performance > Prov PM Threshold > STS12¢

. Performance > Prov PM Threshold > STS48c

. Performance > Prov PM Threshold >VT1

For more information about provision performance monitoring
threshol ds refer to the WaveStar® CI T on-line help.

All TCAs are retrievable either locally or remotely via the WaveStar®
CIT. If provisoned for autonomous TCA reporting, the message-based
operations system interface can communicate TCA reports to the
operations centers.



OC-N Performance Parameters

Overview

Monitored parameters

Performance Monitoring

This section describes the performance monitoring parameters that are
applicable to OC-N (OC-3, OC-12, OC-48, OC-192) signals.

The following table lists the OC-N section and line performance

parameters that Metropolis® DM X monitors, including the default and
ranges for the 15-minute and 1-day (24-hour) registers.

Table 6-2  OC-N Performance Parameters
Facility Measured Provisionable Parameter 15-Min 1-Day
Defaultl Range | Defaultl Range
OC-N Section SE Frame Seconds (SEFS/OOF) 10 1-63 30 1-4095
OC-192 Line Coding Violations (CV-L) 8960 | 1-16383| 86016 | 1-1048575
OC-48Line Coding Violations (CV-L) 2240 | 1-16383| 21504 | 1-1048575
OC-12Line Coding Violations (CV-L) 560 1-16383| 5376 | 1-1048575
OC-3Line Coding Violations (CV-L) 140 1-16383| 1344 | 1-1048575
Errored Seconds (ES-L) 40 1-900 900 1-65535
Errored Seconds Type A (ESA-L) 30 1-900 90 1-65535
_ Errored Seconds Type B (ESB-L) 30 1-900 90 1-65535
OC-NLine Severely Errored Seconds (SES-L) 30 1-900 90 1-65535
Unavailable Seconds (UAS-L) 30 1-900 90 1-65535
Pointer Justification Counts (PJC) 60 1-900 5760 1-65535
OC-3 Line (1+1)
OC-12Line(1+1) Line Protection Switch Counts (PSC-L) 2 1-63 4 1-255
OC-48Line(1+1)
\I;\llgfklrrrlgtza;ggr_l V?;vltch Counts 5 163 4 1.255
OC-N Line (BLSR) ;?,teezc:r?(z?:gé; i/\)ntch Counts 5 163 4 1.255
Line Protection Switch Duration (PSD-L) 2 1-900 4 1-86400
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Performance Monitoring

Metropolis® DMX monitors asingle OC-N section parameter.

Severely errored frame seconds (SEFS/OOF)

The SEFS/OOF parameter increments once for each second during
which Metropolis® DMX detects one or more severely errored frames.

For more information about the OC-N section parameter and the
Per for mance > Reports > OCn Section command, refer to the WaveStar®
CIT on-line help.

Metropolis® DMX monitors several OC-N line parameters.

Coding violations (CV-L)

Linelayer bit interleaved parity (BIP) errors are reflected in the B2 byte
of the line overhead. Metropolis® DM X calculates the errorsin the
received frame and compares that value to the errors received in the
following frames. Metropolis® DMX can detect up to 8 times N (8xN)
BIP errors per STS-N frame. Each error is then reflected in the CV-L
count.

Errored seconds (ES-L)

The ES-L parameter increments once for every second during which
Metropolis® DMX detects either one or more B2 parity violations or an
OC-N line AlS.

Errored seconds Type A (ESA-L)

The ESA-L parameter increments once for every second during which
Metropolis® DMX detects exactly one B2 parity violation.

Errored seconds Type B (ESB-L)

The ESA-L parameter increments once for every second during which
Metropolis® DMX detects more than one, but less than 32, B2 parity
violations.
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Performance Monitoring

Severely errored seconds (SES-L)

The SES-S parameter increments once for each second during which
Metropolis® DMX detects either one or more SEF defects or LOS
defects, or K section layer BIP errors where K equals:

154 BIPerrorsfor OC-3 signals

» 615BIPerrorsfor OC-12 signas

o 2459 BIP errorsfor OC-48 signals
o 2459 BIPerrorsfor OC-192 signals

Unavailable seconds (UAS-L)

The UAS-L parameter increments once each second during which a
lineisunavailable. A line is considered unavailable from the beginning
of 10 consecutive severely errored seconds until the beginning of 10
consecutive seconds, none of which are severely errored.

Pointer justifications counts (PJC)

Metropolis® DMX monitors line Pointer Justifications that are detected
and generated on at least one SONET non-terminated path.

Protection switch count (PSC-L)

The PSC parameter records the number of times that servicetraffic
switched to or from another line either automatically, by a WaveStar®
CIT command, or operations system command.

Important! This parameter is only monitored for
OC-3/0C-12/0C-48 1+1 linear extensions.

Protection switch count (PSC-W and PSC-P)

The PSC-W and PSC-P parameters record the number of times that
service traffic switched to or from another line either automatically, by
aWaveStar® CIT command, or operations system command.

Important! These parameters are only monitored for
OC-48/0C-192 BL SR applications.

365-372-301 R3.0
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Protection switch duration (PSD-L)

The PSD parameter records the time in seconds from when a 2-fiber
BL SR switch occurs until the switch is released.

Important! This parameter isonly monitored for
OC-48/0C-192 2-fiber BL SR applications.

For more information about the OC-N line parameters and the
Performance > Reports > OCn Line command, refer to the WaveStar® CIT
on-line help.

L]
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EC-1 Performance Parameters

Overview

Monitored parameters

This section describes the performance monitoring parameters that are
applicable to EC-1 signals.

The following table lists the EC-1 line performance parameters that
Metropolis® DMX monitors, including the default and ranges for the
15-minute and 1-day (24-hour) registers.

Table 6-3 EC-1 Performance Parameters

Facility Measured Provisionable Parameter 15-Min 1-Day
Defaultf Range | Default Range
Coding Violations (CV-L) 47 1-16383 448 1-1048575
Errored Seconds (ES-L) 40 1-900 900 1-65535
Errored Seconds Type A (ESA-L) 30 1-900 20 1-65535
EC-1Line Errored Seconds Type B (ESB-L) 30 1-900 20 1-65535
Severely Errored Seconds (SES-L) 30 1-900 90 1-65535
Unavailable Seconds (UAS-L) 30 1-900 20 1-65535
Pointer Justification Counts (PJC) 60 1-900 5760 1-65535

EC-1 line parameters

6 - 12

Metropolis® DMX monitors several EC-1 line parameters.

Coding violations (CV-L)

Linelayer bit interleaved parity (BIP) errors are reflected in the B2 byte
of the line overhead. Metropolis® DM X calculates the errors in the
received frame and compares that value to the errors received in the
following frames. Metropolis® DMX can detect up to 8 times N (8xN)
BIP errors per STS-N frame. Each error is then reflected in the CV-L
count.

Errored seconds (ES-L)

The ES-L parameter increments once for every second during which
Metropolis® DMX detects either one or more B2 parity violations or a
lineAlS.
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Errored seconds Type A (ESA-L)

The ESA-L parameter increments once for every second during which
Metropolis® DMX detects exactly one B2 parity violation.

Errored seconds Type B (ESB-L)

The ESA-L parameter increments once for every second during which
Metropolis® DMX detects more than one, but less than 32, B2 parity
violations.

Severely errored seconds (SES-L)

The SES-S parameter increments once for each second during which
Metropolis® DMX detects either one or more SEF defects or LOS
defects, or K section layer BIP errors where K equals 2459 for EC-1
signals.

Unavailable seconds (UAS-L)

The UAS-L parameter increments once each second during which a
lineisunavailable. A line is considered unavailable from the beginning
of 10 consecutive severely errored seconds until the beginning of 10
consecutive seconds, none of which are severely errored.

Pointer justifications counts (PJC)

Metropolis® DMX monitors line Pointer Justifications that are detected
and generated on at least one SONET non-terminated path.

For more information about the EC-1 line parameters and the
Performance > Reports > EC1 Line command, refer to the WaveStar® CIT
on-line help.

[
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STS-N Performance Parameters

Overview  This section describes the performance monitoring parameters on
terminated (STS-1) and intermediate STS-N (STS-1, STS-3c, STS-12c,
STS-48c) paths that are cross-connected through the system. For
example, DS3 interfaces terminate STS-1 paths.

Monitored parameters  The following table lists the STS-N path performance parameters that
Metropolis® DM X monitors, including the default and ranges for the
15-minute and 1-day (24-hour) registers.

Table 6-4 STS-N Performance Parameters

Facility Measured Provisionable Parameter 15-Min 1-Day
Defaultf Range | Default Range
STS-48c Path | Coding Violations (CV-P) 300 1-16383 3000 1-1048575
STS-12c Path | Coding Violations (CV-P) 75 1-16383 750 1-1048575
STS-3c Path | Coding Violations (CV-P) 25 1-16383 250 1-1048575
STS-1Path | Coding Violations (CV-P) 15 1-16383 125 1-1048575
Errored Seconds (ES-P) 40 1-900 900 1-65535
Errored Seconds Type A (ESA-P) 30 1-900 20 1-65535
STSN Path | Errored Seconds Type B (ESB-P) 30 1-900 20 1-65535
Severely Errored Seconds (SES-P) 30 1-900 20 1-65535
Unavailable Seconds (UAS-P) 30 1-900 20 1-65535
6 - 14 365-372-301 R3.0
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Metropolis® DMX monitors several STS path parameters.

Coding violations (CV-P)

Path layer bit interleaved parity (BIP) errors are reflected in the B3 byte
of theincoming STS-N path overhead. Metropolis® DMX calcul ates
the errors in the received frame and compares that value to the errors
received in the following frames. Metropolis® DM X can detect up to 8
BIP errors per frame. Each error is then reflected in the CV-P count.

Errored seconds (ES-P)

The ES-P parameter increments once for each second during which
Metropolis® DMX detects either one or more B3 parity violations, an
AlS-P defect, or an LOP-P defect.

Errored seconds Type A (ESA-P)

The ESA-P parameter increments once for every second during which
Metropolis® DMX detects exactly one B3 parity violation.

Errored seconds Type B (ESB-P)
The ESB-P parameter increments once for every second during which

Metropolis® DMX detects more than one, but less than 9, B3 parity
violations.

Severely errored seconds (SES-P)

The SES-P parameter increments once for each second during which
Metropolis® DM X detects either an AlS-P defect, or an LOP-P defect,
or 2400 or more B3 parity violations.

Unavailable seconds (UAS-P)

A UAS-Pisasecond during which the path is unavailable. A path is
considered unavailable from the beginning of 10 consecutive severely
errored seconds until the beginning of 10 consecutive seconds, none of
which are severely errored.

For more information about the STS-N path parameters and the
Perfor mance > Reports > ST Sn Path command, refer to the WaveStar® CI T
on-line help.

[
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VT1.5 Performance Parameters

Overview

Monitored parameters

This section describes the performance monitoring parameters relevant
to VTL.5 paths that are cross-connected through the system.

The following table lists the VT1.5 path performance parameters that
Metropolis® DMX monitors, including the default and ranges for the
15-minute and 1-day (24-hour) registers.

Table 6-5 VT1.5 Performance Parameters

. o 15-Min 1-Day
Facility Measured Provisionable Parameter
Defaultf Range | Default Range
V5 Errored Seconds (ES-P) 40 1-900 900 1-65535
VT1.5Path | Severely Errored Seconds (SES-P) 40 1-900 900 1-65535
Unavailable Seconds (UAS-P) 40 1-900 900 1-65535

VTL1.5 path parameters

6 - 16

Metropolis® DMX monitors several VT1.5 path parameters.

Errored seconds (ES-P)

The ES-P parameter increments once for each second during which
Metropolis® DMX detects either one or more V5 parity violations, an
AlS-P defect, or an LOP-P defect.

Severely errored seconds (SES-P)
The SES-P parameter increments once for each second during which

Metropolis® DM X detects either an AlS-P defect, or an LOP-P defect,
or 15 or more V5 parity violations.

Unavailable seconds (UAS-P)

A UAS-Pisasecond during which the path is unavailable. A path is
considered unavailable from the beginning of 10 consecutive severely
errored seconds, until the beginning of 10 consecutive seconds, none of
which are severely errored.

For more information about the VT1.5 path parameters and the
Performance > Reports> VT 1.5 Path command, refer to the WaveStar®
CIT on-line help.
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DS3 Performance Monitoring Parameters

Overview  This section describes the performance monitoring parameters relevant
to DS3 signals incoming from the fiber and from the internal
Cross-connect.

Important! In order to generate valid DS3 PM reports, the port
primary state must be either IS (in service) or NMON (not
monitored), the PM mode must be ON, and the P-bit must be OFF.
(The P-bit must be OFF because P-bits can be corrected at nodes
provisioned for VMR along a DS3 path, and the DS3 P-bit PM
data may not provide a complete report of the end-to-end DS3
path errors.)

Monitored parameters  The following table lists the DS3 line and path performance parameters
that Metropolis® DM X monitors, including the default and ranges for
the 15-minute and 1-day (24-hour) registers.

Table 6-6 DS3 Performance Parameters

o o 15-Min 1-Day
Facility Measured Provisionable Parameter
Defaultf Range | Default Range
Coding Violations (CV-L) 40 1-16383 3865 1-1048575
DS3Line Errored Seconds (ES-L) 25 1-900 250 1-65535
Severely Errored Seconds (SES-L) 25 1-900 250 1-65535
P-Bit Coding Violations (CV-P) 403 1-4026 38650 1-386500

Coding Violations (CV-P)
Coding Violations Far End (CV-PFE)
Errored Seconds (ES-P)

40 1-16383 3820 1-1048575

25 1-900 250 1-65535
Errored Seconds Far End (ES-PFE)
DS3 Path Severely Errored Seconds (SES-P)

Severely Errored Seconds Far End 25 1-900 250 1-65535
(SES-PFE)
Unavailable Seconds (UAS-P)

_ 25 1-900 250 1-65535
Unavailable Seconds Far End (UAS-PFE)
SE Frame Seconds (SEFS/OOF) 2 1-63 8 1-4095

365-372-301 R3.0 6 - 17
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DS3 line parameters

DS3 performance
monitoring modes

6 - 18

Metropolis® DMX monitors several DS3 line parameters.

Coding violations (CV-L)
The CV-L parameter increments once for each bipolar violation (BPV)
detected at the DS3 line layer.

Errored seconds (ES-L)

The ES-L parameter increments once for each second during which
Metropolis® DMX detects either one or more bipolar violations
(BPVs), or one or more LOS defects.

Severely errored seconds (SES-L)

The SES-L parameter increments once for each second during which
Metropolis® DMX detects either one or more LOS defects, 2444 or
more BPV's at aminimum BER of 7.5 X 10, or 44 or more BPVsat a
minimum BER of 1 X 10°®,

For more information about the DS3 line parameters and the
Performance > Reports > DS3 Line command, refer to the WaveStar® CIT
on-line help.

Metropolis® DMX monitors several modes of DS3 path parameters.

Metropolis® DMX provides P-bit, Adjusted F& M Bit, and CP-bit
monitoring modes for DS3 signals and DSX-3.

The different modes supports P-bit correction (violation monitoring
and remova [VMR]) on the outgoing DS3 signal toward the DS3
facility.

Important! C-Bit errors are never corrected.

P-Bit
When provisioned for P-bit, Metropolis® DM X cal culates and provides

counts of the following DS3 path parameters incoming from the fiber
or DSX-3:

*  Coding violations (CV-P)

»  Errored seconds (ES-P)

»  Severdy errored seconds (SES-P)

*  Severdy errored frames seconds (SEFS-P)
*  Unavailable seconds (UAS-P)

365-372-301 R3.0
Issue 6, July 2002



DS3 Performance Monitoring Parameters Performance Monitoring

365-372-301 R3.0
Issue 6, July 2002

Important! Because P-bits can be corrected at nodes
provisioned for VMR along a DS3 path, the DS3 P-bit PM data
may not provide a complete report of the end-to-end DS3 path
errors.

Adjusted F&M Bit

Adjusted F&M bit performance monitoring provides an alternative
method for determining and accumulating DS3 path performance data
based on an error estimation technique using errors on the F&M
framing bits to approximate the actual error counts in the DS3 path

payload.

Adjusted F&M bit performance monitoring estimates the following
DS3 path parameters on incoming from the fiber or DSX-3:

*  Coding violations (CV-P)

»  Errored seconds (ES-P)

»  Severdy errored seconds (SES-P)

*  Unavailable seconds (UAS-P)

*  Severdy errored frames seconds (SEFS/OOF)

Important! F&M bits are not corrected at nodes that are
provisioned for VMR.

CP-Bit (Near End)

When provisioned for CP-bit, Metropolis® DM X calculates and
provides counts of the following DS3 near end path parameters
incoming from the fiber or DSX-3:

*  Coding violations (CV-P)

»  Errored seconds (ES-P)

»  Severdy errored seconds (SES-P)

*  Unavailable seconds (UAS-P)

*  Severdy errored frames seconds (SEFS/OOF)

For C-bit PM, the DS3 service can be provisioned in either violation
monitor (VM) or violation monitor and remova (VMR) mode.

Important! Although the P-Bit errors may be corrected when
provisioned in VMR mode, C-Bit errors are never corrected.
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DS3 path parameters

6 - 20

CP-Bit (Near and Far End)

When the frame is provisioned for C-Bit and the format is provisioned
for CP-Bit, Metropolis® DMX calculates and provides counts of the
following DS3 near end and far end path parametersincoming from the
fiber or DSX-3:

*  Coding violations (CV-P)

*  Coding violations Far End (CV-PFE)

*  Errored seconds (ES-P)

*  Errored seconds Far End (ES-PFE)

»  Severdy errored seconds (SES-P)

»  Severdy errored seconds Far End (SES-PFE)
*  Unavailable seconds (UAS-P)

*  Unavailable seconds Far End (UAS-PFE)

*  Severdy errored frames seconds (SEFS/OOF)

Metropolis® DMX monitors several DS3 path parameters.

Important! The frame must be provisioned for C-Bit and the
format must be provisioned for CP-Bit to monitor the far-end
parameters.

Coding violations (CV-P)

Coding violations Far End (CV-PFE)

The CV-P parameter increments once for each parity error detected at
the path level. Unidentical P-bits corresponding to the same DS3
M-frame also increment the CV-P parameter in P-bit mode. For C-bit
mode, the three C-bitsin subframe 3 of a C-bit formatted DS3 frame
carry the DS3 path-parity information. At the DS3 transmitter, the CP
bitsin the DS3 C-bit frame are set equal to the two P-bitsin frame*“n”.
These CP bits are then inserted into frame “n+1". Since the CP bits are
not modified in any way while passing through the network, the DS3
high-speed receiver can determine if errors occurred in the DS3 path.
The DS3 receiver computes the parity of frame “n” and compares that
parity with the value received in the CP bitsin frame “n+1". If the
values do not match, DS3 path parity violations are counted

365-372-301 R3.0
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Errored seconds (ES-P)

Errored seconds Far End (ES-PFE)

The ES-P parameter increments once for each second during which
Metropolis® DMX detects either one or more parity errors, one or more
SEF defects, or one or more AlS defects.

Severely errored seconds (SES-P)

Severely errored seconds Far End (SES-PFE)

The SES-P parameter increments once for each second during which
Metropolis® DMX detects either one or more AlS or SEF defects, 2444
or more BPVsat aminimum BER of 7.5 X 10, or 44 or more BPVs at
aminimum BER of 1 X 107,

Unavailable seconds (UAS-P)

Unavailable seconds Far End (UAS-PFE)

A UAS-Pisasecond during which the path is unavailable. A path is
considered unavailable from the beginning of 10 consecutive severely
errored seconds until the beginning of 10 consecutive seconds, none of
which are severely errored.

Important! The UAS-P parameter is not monitored when the
facility is provisioned for the C-Bit mode.

Severely errored frame seconds (SEFS/OOF)

The SEFS/OOF parameter increments once for each second during
which Metropolis® DM X detects either one or more severely errored
frames, or one more AlS defects.

For more information about the DS3 path parameters and the
Perfor mance > Reports > DS3 Path command, refer to the WaveStar® CIT
on-line help.

[
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Overview

DS1 ESF format

DS1 SF format

6 - 22

This section describes the performance monitoring parameters relevant
to DS1 incoming from the fiber or DSX-1.

Tariffed service verification consists of monitoring performance
parameters that can be associated with the customer’s end-to-end
service. The Metropolis® DMX system providesthis capability for DS1
services when equipped with 28DSL1 circuit packs with the DS1
performance monitoring feature (28DS1PM [LNW7]). Based on ANS
T1.403 extended superframe format (ESF), this capability retrieves
performance messages written into the ESF data link by the customer’s
terminal equipment. From these messages, Metropolis® DMX can
determine and report the end-to-end error performance of the entire
DSl link as seen by the customer. The counts are retrieved by the
message-based operations system to determine if the serviceis
operating within tariffed limits.

Each 28DS1PM circuit pack measures the near-end performance of the
incoming DS1, allowing the service provider to determine if a good
DS1 signal was received from the customer before transporting it
through the network. This information can then aid in sectionalizing
any reported performance problems. The 28DS1PM circuit pack can
also provide this same near-end information for super frame (SF)
formatted (sometimes known as “D4 framing”) DS1 services, but
complete end-to-end performance verification is limited due to the lack
of the PRM in the SF format.
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Monitored parameters  The following table liststhe DS1 line and path performance parameters
that Metropolis® DM X monitors, including the default and ranges for
the 15-minute and 1-day (24-hour) registers.

Table 6-7 DS1 Performance Parameters

o o 15-Min 1-Day
Facility Measured Provisionable Parameter
Defaultf Range | Default Range
DSl Line Errored Seconds (ES-L) 65 1-900 648 1-65535
Coding Violations (fmt=SF) (CV-P) 72 1-16383 691 1-1048575

Coding Violations (fmt=ESF) (CV-P)
Coding Violations Far End (CV-PFE)
Errored Seconds (ES-P)

13296 1-16383 | 132960| 1-1048575

Errored Seconds Far End (ES.PFE 65 1-900 648 1-65535
DS1 Path rror onds Far End ( )
Severely Errored Seconds (SES-P)
Severely Errored Seconds Far End 65 1-900 648 1-65535
(SES-PFE)
Unavailable Seconds (UAS-P)
65 1-900 648 1-65535

Unavailable Seconds Far End (UAS-PFE)

DS1 line parameters  Metropolis® DMX monitors one DS line parameters,

Errored seconds (ES-L)

The ES-L parameter increments once for each second during which
Metropolis® DMX detects either one or more bipolar violations
(BPVs), or one or more LOS defects.

For more information about the DSL1 line parameter and the Performance
> Reports > DS1 line command, refer to the WaveStar® CIT on-line help.
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DS1 path parameters  Metropolis® DMX monitors several DS1 path parameters.

Important! The format must be set to ESF to monitor the far
end parameters (CV-PFE, ES-PFE, SES-PFE, and UAS-PFE).

Coding violations (CV-P)

Coding violations Far End (CV-PFE)

The CV-P parameter increments once for each parity error detected at
the path level. Metropolis® DM X calcul ates the errors in the received
frame and compares that value to the errors received in the following
frames. Metropolis® DM X can detect up to 8 BIP errors per frame.
Each error is then reflected in the CV-P count.

Errored seconds (ES-P)

Errored seconds Far End (ES-PFE)

The ES-P parameter increments once for each second during which
Metropolis® DMX detects either one or more parity errors, one or more
SEF defects, or one or more AlS defects.

Severely errored seconds (SES-P)

Severely errored seconds Far End (SES-PFE)

The SES-P parameter increments once for each second during which
Metropolis® DMX detects either one or more AlS or SEF defects, 2444
or more BPVsat aminimum BER of 7.5 X 10, or 44 or more BPVs at
aminimum BER of 1 X 107,

Unavailable seconds (UAS-P)

Unavailable seconds Far End (UAS-PFE)

A UAS-Pisasecond during which the path is unavailable. A path is
considered unavailable from the beginning of 10 consecutive severely
errored seconds until the beginning of 10 consecutive seconds, none of
which are severely errored.

For more information about the DS1 path parameters and the
Perfor mance > Reports > DS1 path command, refer to the WaveStar® CIT
on-line help.

[
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Ethernet Performance Monitoring Parameters

Overview  Metropolis® DMX provides PM capabilities for the Fast Ethernet and
Gigabit Ethernet interfaces. PM datais collected at each LAN and
WAN interface in the network for both incoming and outgoing
directions and is stored in quarter-hour and day bins. The WAN
interface provides a connection to a SONET Virtual Concatenation
Group (VCG).

TCAs  Provisionablethreshold crossing aerts (TCAS) are not supported on the
Ethernet interfaces.

Monitored parameters  The following table lists the Ethernet performance parameters that
Metropolis® DMX monitors, including the ranges for the 15-minute
and 1-day (24-hour) registers.

Table 6-8 Ethernet Performance Parameters

- _ 15-Min 1-Day
Facility Monitored Parameter
Range Range
Ethernet dropped frames (congestion)
(EDFC) 0-72862694 0-6994818653
(SeeNote 1)
Ethernet dropped frames (errors)
(EDFE) 0-72862694 0-6994818653
(SeeNote 1)
(Eg'zrg;at Incoming number of bytes |, 1 15500000000 0-10800000000000
Ethernet _ _
Ethernet incoming number of frames
(EINF) 0-72862694 0-6994818653
(SeeNote 1)
Ethernet outgoing number of bytes | 4 115500000000 0-10800000000000
(EONB)
Ethernet outgoing number of frames
(EONF) 0-72862694 0-6994818653
(SeeNote 1)
Notes:
1. Counter can overflow.
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Ethernet parameters

Enabling/disabling

Performance monitoring is enabled/disabled via the WaveStar® CIT.
From the System View menu, select Provision > Prov PM Ports, then
navigate to the port.

Metropolis® DMX monitors several Ethernet parameters.

Ethernet dropped frames (congestion) (EDFC)

The EDFC parameter counts the number of incoming Ethernet frames
dropped at a specific LAN/WAN port due to buffer overflow. Buffer
overflow occurs when the network is congested.

Ethernet dropped frames (errors) (EDFE)

The EDFE parameter counts the number of incoming Ethernet frames
dropped at a LAN/WAN port due to aframe check sequence (FCS)
error or another defect in the frame.

Ethernet incoming number of bytes (EINB)

The EINB parameter counts the total number of non errored (good)
bytes incoming to a LAN/WAN port.

Ethernet incoming number of frames (EINF)

The EINF parameter counts the total number of non errored (good)
Ethernet frames incoming to a LAN/WAN port.

Ethernet outgoing number of bytes (EONB)

The EONB parameter counts the total number of outgoing bytes
transmitted by a specified LAN/WAN port.

Ethernet outgoing number of frames (EONF)

The EONF parameter counts the total number of outgoing frames
transmitted by a specified LAN/WAN port.

For more information about the Ethernet parameters and the
Perfor mance > Reports > Ethernet command, refer to the WaveStar® CIT
on-line help.

[]
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SNMP Parameters and Traps

Parameters Supported
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The Metropolis® DMX supports the following SNMP parameters.

Table 6-9 SNMP Parameters supported

SNMP Parameters

Interface Description (RFC2863)

Type of Interface (RFC2863)

Maximum Packet Size (RFC2863)

Interface Maximum Rate (RFC2863)

MAC Address (RFC2863)

Administration (RFC2863)

Operational (RFC2863)

Time Ticks Since Last Re-initialization (RFC2863)

Total Bytes Received (RFC2863)

Frames Received (RFC2863)

Multicast Frames Received (RFC2863)

Broadcast Frames Received (RFC2863)

Dropped Frames (RFC2863)

Received Error Frames (RFC2863)

Bytes Sent (RFC2863)

Frames Sent - Out Multicast Frames - Out Broadcast Frames
(RFC2863)

Out Multicast Frames (RFC2863)

Out Broadcast Frames (RFC2863)

Interface Name (RFC2863)

Total Bytes Received (RFC2863)

Frames Received: Broadcast Frames Received- Multicast Frames
Received (RFC2863)

Multicast Frames Received (RFC2863)

Broadcast Frames Received (RFC2863)

6 - 27



SNMP Parameters and Traps

6 - 28

Performance Monitoring

SNMP Parameters

Bytes Sent (RFC2863)

Frames Sent - Out Multicast Frames - Out Broadcast Frames

(RFC2863)

Out Multicast Frames (RFC2863)

Out Broadcast Frames (RFC2863)

Traps Enabled or Disabled (RFC2863)

Interface Speed (RFC2863)

Promiscuous Mode (RFC2863)

Physical Connector Present (RFC2863)

Interface Alias Name (RFC2863)

Time of Last Counter Discontinuity (RFC2863)

Alignment Errors (RFC2358/RFC2665)

FCS Errors (RFC2358/RFC2665)

Single Collision Frames (RFC2358/RFC2665)

Late Collisions (RFC2358/RFC2665)

Frame Too Longs (RFC2358/RFC2665)

Internal Mac Receive Errors (RFC2358/RFC2665)

Duplex Status (RFC2358/RFC2665)

Control Functions Supported (RFC2358/RFC2665)

Pause Admin Mode (RFC2358/RFC2665)

Pause Oper M ode (RFC2358/RFC2665)

In Pause Frames (RFC2358/RFC2665)

Out Pause Frames (RFC2358/RFC2665)

System Description (FRC1907 Systems Group)

System Object ID (FRC1907 Systems Group)

System Up Time (FRC1907 Systems Group)

System Contact (FRC1907 Systems Group)

System Name (FRC1907 Systems Group)

System Location (FRC1907 Systems Group)
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SNMP Parameters

System Services (FRC1907 Systems Group)

Port Type (Private Ethernet Current PM MIB)

Incoming Number of Bytes (Private Ethernet Current PM MIB)

Incoming Number of Frames (Private Ethernet Current PM MIB)

Dropped frames: Congestion (Private Ethernet Current PM MIB)

Dropped Frames: Errors (Private Ethernet Current PM MIB)

Outgoing Number of Bytes (Private Ethernet Current PM MIB)

Outgoing Number of Frames (Private Ethernet Current PM MIB)

Day Index (Private Ethernet 24 Hour PM MIB)

Port Type (Private Ethernet 24 Hour PM MIB)

Incoming Number of Bytes (Private Ethernet 24 Hour PM MIB)

Incoming Number of Frames (Private Ethernet 24 Hour PM MIB)

Dropped frames: Congestion (Private Ethernet 24 Hour PM MIB)

Dropped Frames: Errors (Private Ethernet 24 Hour PM MIB)

Outgoing Number of Bytes (Private Ethernet 24 Hour PM MIB)

Outgoing Number of Frames (Private Ethernet 24 Hour PM MIB)

15 Minute Bucket Index (Private Ethernet 15 Min PM MIB)

Incoming Number of Bytes (Private Ethernet 15 Min PM MIB)

Incoming Number of Frames (Private Ethernet 15 Min PM MIB)

Dropped frames: Congestion (Private Ethernet 15 Min PM MIB)

Dropped Frames:. Errors (Private Ethernet 15 Min PM MIB)

Outgoing Number of Bytes (Private Ethernet 15 Min PM MIB)

Outgoing Number of Frames (Private Ethernet 15 Min PM MIB)

Circuit Pack Type (Private Equipment MIB)

Circuit Pack Apparatus Code (Private Equipment MIB)

Circuit Pack Series Number (Private Equipment MIB)

Common Language Equipment Code (Private Equipment MIB)
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Equipment Catalog Item Code (Private Equipment M1B)

Circuit Pack Serial Number (Private Equipment M1B)

Version of the Software Currently Stored in Circuit Pack (Private

Equipment MIB)

Circuit Pack Mode (Private Equipment MIB)

Ethernet Cross-Connect M ode (Private Equipment MIB)

Virtual LAN Tagging Mode (Private Equipment MIB)
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Traps Supported  The Metropolis® DM X supports the following SNMP traps.

Table 6-10 SNMP Traps supported

SNMP Traps

Link Up (RFC2863)
Link Down (RFC2863)

Incoming VCG Fail (Private VCG MIB)

Incoming VCG Loss of Alignment (Private VCG MIB)

Incoming VCG Loss of Frame Delineation (Private VCG MIB)

Incoming VCG Data Type Mismatch (Private VCG MIB)

Incoming STS-1 Loss of MultiFrame (Private VCG MIB)

Incoming STS-1 Sequence Number Mismatch (Private VCG MIB)

Incoming VCG Fail Clear (Private VCG MIB)

Incoming VCG Loss of Alignment Clear (Private VCG MIB)

Incoming VCG Loss of Frame Delineation Clear (Private VCG MIB)

Incoming VCG Data Type Mismatch Clear (Private VCG MIB)

Incoming STS-1 Loss of MultiFrame Clear (Private VCG MIB)

Incoming STS-1 Sequence Number Mismatch Clear (Private VCG
MIB)

Loss of Signal (LOS on FE LAN Port (Private Ethernet MIB)

LOS Clear on FE LAN Port (Private Ethernet MIB)

Auto-negotiation Mismatch (ANM) on FE LAN Port (Private
Ethernet MIB)

ANM CLear on FE LAN Port (Private Ethernet MIB)

Loss of Signal (LOS) on GbE LAN Port (Private Ethernet MIB)

LOS Clear on GbE LAN Port (Private Ethernet MIB)

Auto-negotiation Mismatch (ANM) on GbE LAN Port (Private
Ethernet MIB)

ANM Clear on GbE LAN Port (Private Ethernet M1B)

Circuit Pack Not Allowed (Private Equipment MIB)

Circuit Pack Not Allowed Clear (Private Equipment MIB)
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Illegal Circuit Pack Type (Private Equipment MIB)

Illegal Circuit Pack Type Clear (Private Equipment MIB)

FE LAN Circuit Pack Failed (Private Equipment MIB)

FE LAN Circuit Pack Failed Clear (Private Equipment MIB)

GbE LAN Circuit Pack Failed (Private Equipment MIB)

GbE LAN Circuit Pack Failed Clear (Private Equipment MIB)

Circuit Pack Removed (Private Equipment MIB)

Circuit Pack Removed Clear (Private Equipment MIB)

Circuit Pack Inserted (Equipment Private MIB)
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7 Ethernet

Overview
Purpose  This section describes the Ethernet i mplementation for the Metropolis®
DMX Access Multiplexer (Metropolis® DMX).
Contents  The following topics are covered:
Applications 7-3
Ethernet Circuit Packs 7-7
Tagging Modes 7-11
Ethernet Topologies 7-15
Rapid Spanning Tree Protocol 7-22
Port Default Priority 7-26
[
365-372-301 R3.0 7 -1

Issue 6, July 2002



Overview Ethernet

7 - 2 365-372-301 R3.0
Issue 6, July 2002



Applications

Overview

Virtual private networks

Ethernet service
aggregation

Dedicated bandwidth

Shared bandwidth
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Ethernet in a SONET network has two main applications:
*  Virtual Private Networks (VPNS)
*  Ethernet Service Aggregation

Virtual private networks allow communications services providers to
extend their customers’ private networks across the public
telecommunications network while maintaining the integrity and
security of aprivate network.

The VPN is established by allocating Ethernet ports to an individual
customer and then controlling access through the SONET network by
the use of virtual LANs (VLANS). In Release 2.0 and later releases,
Metropolis® DMX supports up to 4093 VLANSs for customer
identification and isolation. Any number of VLANSs in the range 1-
4093 can be assigned to any number of ports with complete flexibility.

Ethernet service aggregation allows the communications services
provider to bundle Ethernet traffic from multiple customers, transport it
across the SONET/SDH network, and unbundle it at appropriate
destination nodes. Thisis usually a multipoint service that allows the
traffic from an aggregated pipe to be routed to different destinations
within the public telecommunications network.

Ethernet service aggregation is used for applications such as internet
access.

Specific Ethernet ports and specific Virtual Concatenation Group ports
(VCG ports) may be dedicated to a single customer, thereby providing
an Ethernet "private line" within the network.

With shared bandwidth, traffic from multiple customers (and from
multiple Ethernet ports) is multiplexed together at the packet layer into
the same VCG ports. This provides the opportunity of statistical
multiplexing: customers can have the opportunity for burst traffic at a
rate greater than can be guaranteed to each customer.
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Multicast Ethernet packets

Non service affecting
software upgrades

Ethernet

Metropolis® DMX supports multicast Ethernet packetsin all releases.
A multicast packet isidentified by the first bit in the MAC destination
address. Thistype of MAC address does not appear as a source address;
therefore, multicast destination addresses are not learned. Since
unknown source addresses are treated as broadcast, multicast packets/
frames are sent to all portsinthe VLAN (IEEE 802.1Q) or transparent
LAN (customer/port tag) for that packet.

Multicast packets can be used to facilitate video distribution,
webcasting, and other applications that use multipoint cross-
connections.

The Ethernet circuit packs support non service affecting software
upgrades. After a software upgrade, the 1GSX/1GLX and
10/100T circuit packs perform awarm boot to restart with the new
software. The warm boot completes the software upgrade without
affecting the service (no transmission hits).

During awarm boot, the Ethernet circuit packs ignore any commands
received from the SY SCTL circuit pack. The SY SCTL circuit pack
rejectsall the new provisioning commands destined for Ethernet circuit
packswhile aboot isin progress. The network element outputs a denial
message for all the Ethernet provisioning commands during the restart.

However, the following conditions may occur during an Ethernet
circuit pack software upgrade that initiate a cold boot. A cold boot
requires acircuit pack reset, which could be service affecting.

*  Point release upgrade affecting circuit pack database

 Dataover SONET (DOS) Field Programmable Gate Array
(FPGA) needs to rel oaded

Important!  Since Release 1.1 does not support warm boot,
upgrades from Release 1.1 to Release 2.0 are not hitless.
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End-to-end flow control

Local flow control

Auto-negotiation disable
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Metropolis® DMX supports end-to-end flow control inter-operability.
In full rate private line mode, Metropolis® DMX supports optional
propagation of flow control (PAUSE) frames across the SONET
network when congestion occurs at the customer’s equipment. In
Release 3.0 and later releases, Metropolis® DM X supports end-to-end
flow control with enhanced latency buffering.

Metropolis® DMX also supports local flow control for sub-rate
applications.

Metropolis® DMX also supports local flow control at the near end port
or VCG level. When the near end device transmits too much data to the
local Metropolis® DMX and congestion occurs, Metropolis® DM X
transmits flow control (PAUSE) frames at the VCG or port level to the
local device to temporarily stop transmission. This prevents the local
buffers from overfilling and losing data frames. After Metropolis®
DMX recovers from the congestion state, normal transmission resumes.

In Release 2.1 and later releases, Metropolis® DM X supports
provisionable auto-negotiation disable on Ethernet ports.

Auto-negotiation is disabled for a 10/100T Ethernet port when the
duplex mode, flow control mode, and line rate are all provisioned non-
auto values. If the duplex mode, flow control mode, or linerate are
provisioned auto, then auto-negotiation is enabled. In this state,
Metropolis® DMX advertises the statically provisioned capabilities to
the link partner.

Auto-negotiation is disabled for a 1GSX/1GLX Ethernet port when the
flow control mode is provisioned a non-auto value. Auto-negotiation is
enabled when the flow control modeis provisioned auto.

On connected 1GSX/1GL X Ethernet ports with auto-negotiation
enabled, if transmission isinterrupted in one direction of transmission
on a1lGSX/1GLX Ethernet port, then transmission is disabled in the
other direction. For example, if one fiber in the transmit/receive pair is
cut, then one-way transmission on the other fiber is maintained only if
auto-negotiate is disabled and the link state is forced good at the
transmit source equipment.
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Cross-connections

Hairpin cross-connections

Ethernet

Metropolis® DMX supports STS-1 cross-connections between
»  Ethernet circuit packs (hairpin)

*  Ethernet and low speed OC-N circuit packs (hairpin)

*  Ethernet and high speed OC-N circuit packs.

The hairpin cross-connections involving Ethernet circuit packs are
summarized in the tablesin Appendix E: “Allowable Cross-
Connections’ (E-1). In particular, connections between Gigabit
Ethernet circuit packs, or between a Gigabit Ethernet and a Fast
Ethernet circuit pack can be made to allow local switching of packets
among ports on multiple circuit packs, and to support aggregation of
traffic from ports on multiple circuit packs onto a single packet ring.

[
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Ethernet Circuit Packs

Gigabit Ethernet (LNW67 A Gigabit Ethernet circuit pack provides two external 1-Gigabit
and LNW68)  Ethernet ports and four 1-Gigabit \VCG ports.

Figure 7-1 Gigabit Ethernet Circuit Pack
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Legend:
1 External Ethernet Port
2 Virtua Concatenation Group Port
3 Generic Framing Procedure
4 Virtual Concatenation Group
365-372-301 R3.0 7 -7

Issue 6, July 2002



Ethernet Circuit Packs

Ethernet

External Ethernet port

Each of the two external Ethernet ports provides aone-Gigabit Ethernet
interface. Depending on which circuit pack isinstalled, 1GSX or
1GLX, the optical interface may be either

*  SX:1000Base-LX (long-reach laser). The SX portsrequire a
50 um or 62.5um multimode optical cable and transmit up to 550
meters.
The 1GSX (LNW67) Gigabit Ethernet circuit pack provides two
1000Base-SX ports.

 LX:1000Base-LX (long-reach laser). The LX ports can use
multimode or single mode optical cable. The port can transmit up
to 18000 meters on single-mode fiber.
The 1GLX (LNW68) Gigabit Ethernet circuit pack provides two
1000Base-L X ports.

Ethernet packet switch

The Ethernet packet switch routes Ethernet packets based on the
destination address and the VLAN assignment. |norder for a packet to
be routed to a port (externa Ethernet port or VCG port), that EPORT or
VCG must be enabled for the VLAN of the Ethernet frame. The system
allows adefault VLAN to be assigned for each external Ethernet port.
The default VLAN tag can be added to any frame which does not have
aVLAN tag.

Virtual concatenation group port

The virtual concatenation group port (VCG port) is a one Gigabit
internal Ethernet port that passes packets to the generic framing
procedure and VCG operations.

In Release 3.0, Metropolis® DMX supports a basic peak information
rate policer that meters packets leaving the Ethernet packet switch
going toward the SONET network. Metropolis® DM X drops any
packets that exceed the provisioned peak information rate for the
VLAN or customer |D associated with the packet. This guarantees that
no more than the specified network capacity is provided.

Generic framing procedure

The generic framing procedure (GFP) is adraft standard (ANS
T1X1.5/2001-024R4 and ITU-T G.GFP). The procedure encapsulates
the Ethernet packet in a standard frame for transmission over the
SONET/SDH network.
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Configuration restriction
for Gigabit Ethernet
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Virtual concatenation group

The virtual concatenation group (VCG) processing assembles packets
into SONET STS-1 tributary groups that can then be sent through the
SONET/SDH network. Virtual concatenation allows STS-1 tributary to
be routed individually and reassembled at the receiving end of the
transmission. Up to 21 STS-1 tributaries can be concatenated in a
group. A group of 21 STS-1 tributaries provides full wire-speed
transport for a 1-Gigabit Ethernet signal through the SONET network.

Metropolis® DMX also provides an adaptation function that
compensates for delay variations as STS-N signals traverse the long
haul SONET networks. In Release 2.1 and earlier releases, Metropolis®
DMX compensates for delays up to 16 milliseconds.

When the main slots (M1 and M2) of Metropolis® DMX are equipped

with OC-48/0C-192 OLIUsonly VCG 1 and VCG 2 can be used when
al1GSX or 1GLX Gigabit Ethernet circuit pack (LNW67 or LNW68) is
installed in function unit slot A1, B1, or C1.

If adedicated bandwidth configuration for both ports is needed, then
the 1GSX or 1GL X Gigabit Ethernet circuit pack should beinstalledin
function unit slot D1 and/or G1.



Ethernet Circuit Packs Ethernet

Fast Ethernet (LNW66)  The 10/100T Fast Ethernet circuit pack (LNW66) provides 24 external
100Base-TX Ethernet ports and two 1-Gigabit VCG ports.

Figure 7-2 LNW66 Fast Ethernet Circuit Pack
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Legend:

1 External Ethernet Port

Virtual Concatenation Group Port
Generic Framing Procedure
Virtual Concatenation Group

A WN

Important! The elements on the LNWG66 Fast Ethernet circuit
packs function in the same manner as the elements on the Gigabit
Ethernet circuit packs. See the discussion on the previous pages.

[
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Tagging Modes

Overview  The Metropolis® DMX supports three tagging modes.

Private line mode (no tag)  The private line mode (no tag) is the default mode for the 1GSX/
1GLX Gigabit Ethernet ports. The private line mode is used for point-
to-point protected UPSR and BL SRs. In private line mode, no
additional Ethernet provisioning is required after the cross-connection
is established.

In private line mode, Metropolis® DM X supports optional propagation
of end-to-end flow control (PAUSE) frames acrossthe SONET network
when congestion occurs.

In the private line mode (no tag), the ports support a maximum packet
size of 1532 bytes.

Important! The 10/100T Fast Ethernet circuit packs do not
support the private line mode.

802.1q VLAN mode  In802.1q Virtua LAN (VLAN) mode, the Ethernet ports (EPORT) are
assigned one or more VLAN IDs and/or adefault VLAN tag. VCG
ports are assigned a VLAN ID and/or adefault VLAN tag to support
add/drop traffic to/from the EPORT s of the corresponding virtual
switch. VLANs alow large bandwidth networksto carry multiple
LANs and maintain the identity of each. Therefore, VLANS can extend
aLAN acrossthe wide-area network while maintaining theidentity and
operational integrity of the LAN.

The 802.1g VLAN mode is the default mode for the 10/100T Fast
Ethernet ports. The 1GSX/1GLX Gigabit Ethernet ports may also be
tagged with the 802.1q VLAN mode.

If VLAN tags are used, the ports support a maximum packet size of
1536 bytes. If VLAN tags are not used, the ports support a maximum
packet size of 1532 bytes.
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VLAN tagging
Figure 7-3 illustrates how the VLAN tag appears in the Ethernet frame.

Figure 7-3 VLAN Tag

Untagged end-user LAN frame | SFD | DA | SA INFO | FCS |
// 1
" I
WAN frame [ s | pa [sa [vian INFO | Fcs
4 bytes
IEEE 802.1Q TAG TPID (16bit) User Priority (3bit) CFI (1bit) | VLAN ID (12bit)
Legend:
SFD start of frame delimiter
DA destination address
SA source address
VLAN virtual LAN
INFO data package
TPID tag protocol ID
User Priority  user priority information contained in the frame
CFI canonical format indicator
FCS frame check sequence
nc-dmx-187
VLAN ID

In Metropolis® DM X, the VLAN ID may be anumerical valuein the
range 1-4093. A default VLAN 1D may be provisioned for each
Ethernet port (EPORT). When provisioned the default VLAN ID is
assigned to any frame, which does not have aVLAN tag.

The VLAN ID is assigned to the Ethernet port (EPORT) and to the
VCG port (VCG). The VLAN ID must be active for the port in order
for the packet to be routed to that port. The ports are assigned/
unassigned using the Configuration > Data> Createa VLAN and
Configuration > Data > Delete a VL AN WaveStar® CIT commands. Also
refer to the ent-vlian or ed-vian TL1 commands.

The VLAN ID is examined within the Ethernet packet switch. The
switch will route a packet to the port appropriate for the destination
addressonly if the VLAN ID of the packet is enabled for that port. If
the VLAN ID is not enabled for the port, the Ethernet packet is
discarded.
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Transparent mode
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WaveStar® CIT commands

The following WaveStar® CIT commands support VLAN tag
provisioning:

. Configuration > Data > Createa VLAN
. Configuration > Data > Deletea VLAN
. Configuration > Data > Provision a VLAN

For more information about provisioning VLANSs and the WaveStar®
CIT commands, refer to the WaveStar® CIT on-line help.

Transparent mode may be provisioned for 10/100T Fast Ethernet and/or
Gigabit Ethernet ports provisioned for point-to-point or multi-point. In
the transparent mode, Metropolis® DM X processes Ethernet traffic
independent of the 802.1q VLAN tag that may be present on the
packets received on LAN ports. This method eliminates the need for
coordinating VLAN assignments between the service provider and
customer and simplifies network administration.

In the transparent mode, the ports support a maximum packet size of
1532 bytes.

WaveStar® CIT commands

The Configuration > Provision WaveStar® CIT command is used to
provision Ethernet port tags. For more information about the
Configuration > Provision command and port tag provisioning, refer to the
WaveStar® CIT on-line help.

A virtual switch (VRTSW) isalogical grouping of Ethernet ports
(EPORTS) and VCG ports that share interconnect and share a common
set of properties. A virtual switch may support one or more spanning
trees; a spanning tree can only belong to one virtual switch.

Restrictions

A port (EPORT or VCG) can only be assigned to one virtual switch at a
time. VLANS (802.1g VLAN mode) and port tags (transparent mode)
that are assigned to avirtual switch cannot be assigned to another
virtual switch on the same circuit pack.

The 10/100T and 1GSX/1GL X circuit packs can support a maximum
of two virtual switches on each circuit pack.
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Ethernet

WaveStar® CIT commands

The following WaveStar® CIT commands support virtual switch
provisioning:

. Configuration > Data > Create a Virtual Switch

. Configuration > Data > Delete a Virtual Switch

. Configuration > Data > Provision a Virtual Switch

For more information about provisioning virtual switches and the
WaveStar® CIT commands, refer to the WaveStar® CIT on-line help.

]
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Ethernet

Overview

Point-to-point

(private line mode)
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Ethernet can be configured in the following major configurations:
*  Point-to-point (private line mode)

*  Point-to-point

e Multipoint

In a point-to-point (private line mode) configuration, SONET UPSRs
can be used for network protection. In Release 2.1 and later releases,
SONET bidirectional line switched rings (BL SRs) can also be used for
network protection.

The following figure shows an example of a Gigabit Ethernet circuit
pack configured in the point-to-point private line mode.The Gigabit
Ethernet port 1 connectsto VCG V1 and Gigabit Ethernet port 2
connectsto VCG V3.

Figure 7-4 Point-to-Point (Private Line Mode) Example with
Gigabit Ethernet (LNW67 and LNW®68)
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Point-to-point

Ethernet

In a point-to-point configuration, a SONET UPSR can be used for
network protection. In Release 2.1 and later releases, SONET
bidirectional line switched rings (BLSRs) can also be used for network
protection. When a circuit pack is configured for a point-to-point
configuration the even-numbered V CG port of the pair is unavailable.

Figure 7-5 Point-to-Point Example with Gigabit Ethernet
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Figure 7-6 Point-to-Point Example with Fast Ethernet
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Ethernet

Point-to-point in a network  The point-to-point configuration allow two Ethernet interfaces to be
configured as though they were adjacent pointson aLAN.

The system works as follows:
1

2.
3.
4

The Ethernet packets are received by the circuit pack.
The packet switch routes the packet to the appropriate VCG port.
The packet is framed and included in aVCG STS-1 packet

The packet is routed through the SONET network to the other
Ethernet circuit pack.

The VCG group is disassembled; the framing is removed; and the
packet is delivered to the packet switch.

The packet switch routes the packet to the appropriate Ethernet
port.

Figure 7-7 illustrates the path for a point-to-point configuration which
routes the traffic over a UPSR.

Figure 7-7 Point-to-Point Example over a UPSR
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Figure 7-8 illustrates the path for a point-to-point configuration which
routes the traffic over a 2-fiber BLSR.

Figure 7-8 Point-to-Point Example over a 2-Fiber BLSR
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Multipoint  Multipoint configurations are used for LANSs that have multiple drops
from a SONET/SDH network. The configuration affects the way the
card functions and the avail able network topologies. When a circuit
pack is configured for a multipoint configuration, only the odd-
numbered VCG ports are provisioned for cross-connections. The even-
numbered port of the pair (VCG=n+1) mirrors the provisioned cross-
connect settings of the odd-numbered port (VCG=n). Oneportis
routed to Main 1, the other to Main 2.

Figure 7-9 illustrates a Gigabit Ethernet circuit pack configured for
multipoint communications.

Figure 7-9 Multipoint Example with Gigabit Ethernet
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Multipoint in a network

7 - 20

Ethernet

Figure 7-10 illustrates a Gigabit Ethernet circuit pack configured for
multipoint communications.

Figure 7-10 Multipoint Example with Fast Ethernet

1 .
2 Main 1
3
4 vl
g GFP VCG
g OC-48
9
10
12
1 Packet
H13  switch
115
i 2
%
: 18 GFP VCG
19 -
s T 0C-48
[ 21
22
123
H 24 Main 2

nc-dmx-092

Multipoint configurationsallow aLAN to have multiple drops from the
SONET/SDH network. Also, multiple LANSs can be configured through
the network.

The system works as follows:

1.
2.

The Ethernet packets are received by the card.

The packet switch routes the packet to the appropriate VCG port
or ports.

The packet isframed and included in aVCG STS-1 packet

The packet is routed through the SONET/SDH network to the
other Ethernet circuit packs.

The VCG group is disassembled; the framing is removed; and the
packet is delivered to the packet switch.

The packet switch routes the packet to the appropriate Ethernet
ports, based on VLAN tagging.

If no port isenabled for the VLAN tag on the packet, the packet is
discarded.
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Figure 7-11 illustrates the path for a multipoint configuration which
routes LANSs to multiple drops over the network. In Release 3.0 and
later releases, services may be transported over 2-fiber BLSRs with
nonpreemptible unprotected traffic (NUT).

Figure 7-11 Multipoint Example over the Network
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Rapid Spanning Tree Protocol

Overview

Function of spanning tree

This section provides information on the configuration of rapid
spanning tree protocol (RSTP).

Spanning tree is a protection scheme for Ethernet transmission at the
Ethernet packet level, as opposed to protection at the SONET level
(UPSR/BLSR). Using rapid spanning tree protocol

»  Eliminates loops in the network
. Restores transmission in the event of a broken link

Ethernet bridges and routers build tables that define the routes to
specific devices. A MAC bridge, for example, has afiltering database
that defines where to route any packets addressed to a specific MAC
within the network. The tables are built based on input from devices
within the network.

If thereisaloop in the network, that is, if there is more than one way to
get to adestination device, two problems can result:

*  Frames may be duplicated in the network. That is, the same frame
may be sent to a node viatwo different paths.

*  Therouting information will be changed as configuration bridge
protocol data units (BPDUS) from that device are received across
different paths. In ameshed network, the reconfiguration of the
filtering database tables can begin to use up all the network
resources, so that little bandwidth is left for data traffic.
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Ethernet

Release 2.0 enhancements  In Release 2.0 and later releases, Metropolis® DM X supports several
significant improvements to its packet-layer restoration capabilities:

With these enhancements, packet-layer restoration times are reduced
from tens of seconds to afew hundred milliseconds. (Restoration time
isafunction of network size and configuration, location of the failure.)

Faster Failure Detection - The system uses SONET-layer failure
detection to trigger packet-layer (spanning tree) reconfiguration,
so packet-layer reconfiguration starts within afew milliseconds
after afailure rather than several seconds later.

|EEE 802.1W Rapid Reconfiguration - The system supports this
new standard packet-layer restoration protocol, which uses new
messages to significantly reduce convergence time.

Enhanced STP configuration reports and controls which, together
with 802.1W, enable support for much larger networks than are
supported with |EEE 802.1D Spanning Tree Protocol.

How it works  Spanning tree works as follows:

1.
2.

365-372-301 R3.0
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Initially, every node in the group thinksit is the root node.

Configuration BPDUs are sent from each node to determine the
most economical route from each node to the root node.

Asinformation about the network becomes clear, one nodeis
designated the root node; from this node, the distance to any point
in the network may be measured.

Once the network has become clear, some ports are blocked so
that there are no loops in the network and so that the network
provides the most efficient paths from the root to the nodes.
This effectively creates atree structure for the network.

If an active link fails, the network is reconfigured so that
previously blocked links can be used for traffic.
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Figure 7-12 Spanning Tree
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Legend:

ActiveLinks 1t02;2t03;3t05;1t06;6t04;4to7
InactiveLinks 5to7
X Indicates a blocked port (frame relay is disabled)

Important! The configuration provides the shortest (most
efficient) path from each node to the root. The configuration also
provides only one path from among any two nodes.

Reconfiguration

If one of the active linksis broken, the network reconfiguresto activate
theinactive link. For example, if the link between 2 and 3 is broken, the
link between 5 and 7 would be enabled.

Spanning tree limitations ~ When running 802.1D Spanning Tree Protocol, there is a nine node
network limitation. In order for spanning tree to reconfigure properly,
the network cannot have more than nine nodes with spanning tree
enabled. For example in a network with 30 nodes, only nine nodes can
have spanning tree enabled. This limits the packet ring (multi-point)
network size to nine nodes.

The maximum age timer also impacts performance and is
recommended not to be increased for spanning tree.
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Enhanced rapid spanning
tree limitations

Administering spanning
tree configurations
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Ethernet

When running 802.1W Enhanced Rapid Spanning Tree Protocol with
the default value settings, there is a nine node limitation in order for
gpanning tree to reconfigure properly. To increase the number of nodes
running Enhanced Rapid Spanning Tree, the maximum age timer must
be increased to support the desired spanning tree size. The default
maximum age timer for both Spanning Tree and Enhanced Rapid
Spanning Treeis 20. However, as the spanning tree size increases, the
performance decreases. Use the following formulato determine the
spanning tree size and the recommended setting of the maximum age
timer:

2* (nodes+ 1) <= maximum age timer

For example, in a network with 20 nodes, the Maximum age timer
should be provisioned as 42.

For information about creating a spanning tree configuration, refer to
“Task 332: Determine Preferred Spanning Tree

Configuration” (10-399). For information about changing an existing
spanning tree configuration, refer to “ Task 333: Change an Existing
Spanning Tree Configuration” (10-407).

The Configuration > Data > Create a Spanning Tree Group, Configuration >
Data > Provision a Spanning Tree, and Configuration > Data > Delete a
Spanning Tree Group WaveStar® CIT commands are used to administer
spanning trees. For more information about these commands and
provisioning spanning trees, refer to the WaveStar® CIT on-line help.

]



Port Default Priority

Overview

Priority levels

High or low priority

Ethernet

Ethernet port default priority is used to determine the priority by which
packets from a port are processed.

The following three levels or provisioning are available:
 High
. Low

NA (Not Applicable): no priority assigned to this port

If an EPORT is provisioned for either high or low priority, frame
processing depends on the tagging mode and whether or not the frame
arriveswith aVLAN tag and user priority.

Frame with a VLAN tag

In the 802.1g VLAN tagging mode, if aframe arrives at an EPORT
withaVLAN tag, the frameis sent to the high or low priority queue
based on the provisioned default priority of the port.

Frame without a VLAN tag

In the 802.1g VLAN tagging mode, if aframe arrives at an EPORT
without a VLAN tag, adefault VLAN tag is added with the user
priority bits set according to the provisioned default priority of the port.

In the transparent tagging mode, all frames arriving at an EPORT are
transparently tagged with a port tag with the user priority bits set
according to the provisioned default priority of the port.

In both modes, if the port default priority isHIGH, then the priority tag
is set to 0x7. If the port default priority is LOW, then the priority tag is
set to 0x0. The frame is then sent to the high or low priority queue of
the destination port according to the assigned priority value.
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NA priority

Priority at a VCG port

Queue processing

Priority provisioning

Priority reporting
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Ethernet

If an EPORT is provisioned with a default priority of NA, no port
default priority is assigned, and the frame processing depends upon the
tagging mode and whether or not the the frame arriveswithaVLAN
tag and user priority.

Frame with a VLAN tag

In the 802.1q VLAN tagging mode, if aframe arrives at a EPORT with
aVLAN tag, the frameis sent to the high or low priority queue based
on the priority bitsinthe VLAN tag. If the tag value is 0x4 to 0x7, the
frame is sent to the high priority queue. If the tag value is are Ox0 to
0x3, theframe is sent to the low priority queue.

Frame without a VLAN tag

In the 802.1g VLAN tagging mode, if aframe arrives at a EPORT
without a VLAN tag, adefault VLAN tag is added with the user
priority bits set to Ox0. The frame isthen sent to the low priority queue
of the destination port.

In the transparent tagging mode, all frames arriving at an EPORT are
transparently tagged with a port tag with the user priority bits set to
0x0. The frame is then sent to the low priority queue of the destination
port.

If aframe arrives at a VCG port, the frame is sent to the high or low
priority queue based on the priority tag. If the tag value is 0x4 to 0x7,
the frameis sent to the high priority queue. If the tag value is0x0 to
0x3, theframe is sent to the low priority queue.

The high and low priority queues are served using a weighted round
robin with an 8:1 ratio. The system processes eight high priority frame,
then one low priority frame, then eight high priority frame, then one
low priority frame, and so on.

The EPORT default priority can be preprovisioned from the System
View menu, by selecting Configuration > Provision, and then selecting
the EPORT. Under the Admitted Frame Types tab, the Untagged
VLAN Frames sections has a box for Default Priority selection.

The priority can be reported from the System View menu, by selecting
View > View Equipment Details, and then selecting the EPORT.

[
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8 Acceptance Tasks

Overview

Purpose  The following procedures are for use in testing the Metropolis® DMX
Access Multiplexer after another organization has equipped it. The
procedures test the Metropolis® DM X system after all circuit packs
have been installed and the shelf is looped back or after a system has
been established end-to-end. They are not intended to be used for initial
system turnup or in establishing an end-to-end system. System turnup
procedures are found in this manual in Chapter 10, “Circuit Order/
Provisioning Tasks”.

Contents  This chapter includes the following Acceptance Tasks:

Task 100: Accept Metropolis® DMX Shelf (Looped Back) 8-3

Task 101: Test (Accept) End-to-End Metropolis® DMX 8-7
System (Network)

365-372-301 R3.0 8 -1
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Acceptance Tasks

Task 100: Accept Metropolis® DMX Shelf (Looped Back)

Purpose  Usethistask to test and accept the Metropolis® DMX Access
Multiplexer shelf.

Important! It is assumed that the Metropolis® DM X is
installed, powered, equipped, and free of alarms. If itisnot left in
that condition or fails to respond in the indicated manner, notify
the installation organization that installed the Metropolis® DM X
or refer to Metropolis® DMX Access Multiplexer Alarm Messages
and Trouble Clearing Guide, 365-372-302.

Required equipment  The following equipment is required:
e Personal Computer (PC) with WaveStar® CIT software installed
*  Wrist Strap
e 215dB LineBuildouts (LBOs)
o 2 Fiber Jumpers (LC-Type Connectors)
* 1ormoreDSX-1 or DSX-3 patch cords

Safety precautions  To assure both personal safety and the proper functioning of the
Metropolis® DMX, it isimperative to review and understand these
warnings and precautions prior to performing this task.

A WARNING

Eye damage

Unterminated optical connectors may emit invisible laser
radiation. Eye damage may occur if beamis viewed directly
with optical instruments. Avoid direct exposure to the beam.

365-372-301 R3.0 8 -3
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Task 100: Accept Metropolis® DM X Shelf (Looped Acceptance Tasks

Back)
Related information
Before you begin
Task
1
2
8 4

A CAUTION

Electrostatic discharge

Use a static ground wrist strap whenever handling circuit
packs or working on a system to prevent electrostatic
discharge damage to sensitive components. See* Electrostatic
discharge’ in* About this Information Product” .

For related information, see the following:
o Chapter 2, “Platform Description”
e  Chapter 5, “Provisioning, Security, & Administration”

«  Metropolis® DMX Access Multiplexer TL1 Command Manual,
365-372-306

Before you begin thistask, verify that a CIT is connected and
logged in to the Metropolis® DMX.

Reference: “Task 214: Install Generic and WaveStar® CIT
Software on the PC” (9-133)

Reference: “Task 200: Connect Personal Computer (PC) and
Establish WaveStar® CIT Session” (9-3)

Complete the following steps to accept a Metropolis® DMX.

Verify correct circuit packs have been installed and option settings have
been set correctly, if not already performed.

Install optical loops and attenuators between the MAIN optical interface
IN and OUT connectors on M1 and M2.

Important! Aninconsistent DCC switches alarm will occur
when the OL IUs are looped back. The alarms will be cleared in
Step 7.

Reference: “Task 400: Connect OLIU Optical Loopbacks” (11-3)

365-372-301 R3.0
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Back)
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Perform the LED test detailed in “Task 203: Perform LED Test” (9-21).
OR

Depress and hold the ACO pushbutton on the SY SCTL circuit pack.
Verify that all SYSCTL and circuit pack LEDs light.

Release the ACO pushbutton. Verify that after several seconds, the
LEDs on the Metropolis® DM X revert to their previous state.

Important! If the ACO pushbutton is depressed longer than two
seconds, the SY SCTL display will scroll through the software
version code and all LEDS will remain lighted until the codeis
displayed. The proper release of software must be installed for this
test to work. If software has not been installed, the letter “P’ will
be displayed in the IND display. If the software in the SY SCTL is
incompatible with the shelf configuration, the letter “C” will be
displayed inthe IND display. If these problems exist, refer the
problem to the organization that installed the shelf.

Verify proper version of softwareisinstalled.

Reference: “Task 207: Retrieve Generic Software Version
ID” (9-47)

Perform standal one transmission and cross-connect tests for each
Function Units group, asrequired. Refer any failures to the organization
that installed the Metropolis® DMX.

Important! These tasks assume that the Metropolis® DMX has
been connected to the DSX-(') cross-connect points, as required.
DS1 and/or DS3 circuit packs must be inserted, as required before
performing these tests.

Reference: Perform the appropriate task:

e “Task 401: Perform DS1 Transmission Test” (11-9)
*  “Task 402: Perform DS3 Transmission Test” (11-17)



Task 100: Accept Metropolis® DM X Shelf (Looped Acceptance Tasks
Back)

6  If required, from the System View menu, select Fault > Reset > System
Controller >Restore the system-level parametersto their default values
to reset provisionable parameters to default values.

Important! This step should not be performed on an in-service
system.

Result: Aninconsistent DCC switches dlarm will occur when the
command is executed.

7  To clear the inconsistent DCC switches alarm, disable the DCC.:
From the System View menu, select Configuration > DCC Terminations.
Under DCC Channel Parameter > Termination State, select Disabled for
dcc-m1-1 and dec-m2-1.

9  After each shelf in the network has been tested, the Metropolis® DM X
will be ready for end-to-end testing.

Reference: “Task 101: Test (Accept) End-to-End Metropolis®
DMX System (Network)” (8-7)

END OF STEPS
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Task 101: Test (Accept) End-to-End Metropolis® DMX System

(Network)

Purpose

Required equipment

Safety precautions

365-372-301 R3.0
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Use this task to test and accept the Metropolis® DMX Access
Multiplexer in an OC-48 or OC-192 end-to-end configuration. This
configuration could be asingle 2 node point-to-point ring or amulti-NE
configuration.

Important! It isassumed that the Metropolis® DM X isinstalled
in an end-to-end network configuration and each shelf has
previously been tested in a looped-back configuration.

The following equipment is required:

e Personal Computer (PC) with WaveStar® CIT software installed
*  Wrist Strap

e Optical Power Meter

To assure both personal safety and the proper functioning of the
Metropolis® DMX, it isimperative to review and understand these
warnings and precautions prior to performing this task.

A WARNING

Eye damage

Unterminated optical connectors may emit invisible laser
radiation. Eye damage may occur if beam is viewed directly
with optical instruments. Avoid direct exposure to the beam.



Task 101: Test (Accept) End-to-End Metropolis® Acceptance Tasks

DMX System (Network)

Related information

Before you begin

Task

A CAUTION

Electrostatic discharge

Use a static ground wrist strap whenever handling circuit
packs or working on a system to prevent electrostatic
discharge damage to sensitive components. See* Electrostatic
discharge’ in* About this Information Product” .

For related information, see the following chapters in this document:
o Chapter 2, “Platform Description”
e  Chapter 5, “Provisioning, Security, & Administration”

«  Metropolis® DMX Access Multiplexer TL1 Command Manual,
365-372-306

Before you begin this task, verify that a WaveStar® CIT is connected
and logged in to the Metropolis® DMX.

Reference: “Task 200: Connect Personal Computer (PC) and
Establish WaveStar® CIT Session” (9-3)

Important!  If the Metropolis® DMX fails to respond in the
indicated manner, refer to Metropolis® DMX Access Multiplexer
Alarm Messages and Trouble Clearing Guide, 365-372-302

Complete the following steps to accept a Metropolis® DMX inan
OC-48/0C-192 end-to-end configuration.

If required, from the System View menu, select
Fault>Reset>System Controller>

Restorethe system-level parametersto their default values
to reset provisionable parameters to default values.

Important! This step should not be performed on an in-service
system.

Result: Aninconsistent DCC switches alarm will occur when the
command is executed.
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Task 101: Test (Accept) End-to-End Metropolis®
DMX System (Network)

Acceptance Tasks

2  Toclear the inconsistent DCC switches alarm, disable the DCC:
From the System View menu, select Configuration > DCC Terminations.
Under DCC Channel Parameter >Termination State,
select Disabled for dcc-m1-1 and dcc-m2-1.

3  Performthis step at each node to verify proper timing options:
From the System View menu, select Configuration >Timing/Sync and
select the timing mode for the NE. Then complete the additional options
for the node according to your work orders and the following table:

Free Running No additional options are required

External
Timing

Line Timing

Important!

From the System Timing Tab,
provision M ode Switching and Output Timing.

From the Timing Input Ports Tab,
provision DS1 Input and Output Format and DS1
Input Line Code

From the System Timing Tab,

provision M ode Switching, Output Timing,
Synchronization Source, and Synchronization
Autoreconfiguration.

From the Timing Input Ports Tab,
provision DS1 Input and Output Format and DS1
Input Line Code

From the System Timing tab, set at least one nodein

the network for DS1 External or Free Running.

Important!
also enabled.

When sync autoreconfiguration is enabled, Sbyteis

4  Determinethe optical loss of the optical facility from office records or
by making the required measurements.

Reference: “Task 403: Perform Connection and Verification of
Optical Facility” (11-25)
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Task 101: Test (Accept) End-to-End Metropolis® Acceptance Tasks

DMX System (Network)

10

11

12

Ensure all Metropolis® DM X OC-48 shelves (NES) in the network have
been properly connected to the optical facility. Verify the integrity of
each optical span.
Reference: “Task 403: Perform Connection and Verification of
Optical Facility” (11-25)

From the System View menu, select Configuration >DCC Ter minations.
Under DCC Channed Parameter >Termination State,

select Enabled to verify/enable the DCC channel between all nodes,
as required.

Perform end-to-end line test on all optical spans. Report any failluresto
the organization that installed the Metropolis® DMX shelf.

Reference: “Task 404: Perform End-to-End Optical Line Test on
Main OLIUs” (11-37)

Perform end-to-end DS1 transmission test in the MUX direction for
each Function Units group, if required.

Reference: “Task 401: Perform DS1 Transmission Test” (11-9)

Perform end-to-end DS3 transmission test in the MUX direction for
each Function Units group, if required.

Reference: “Task 402: Perform DS3 Transmission Test” (11-17)

Test protection switching function, if required.

Reference: “Task 406: Test Function Unit Equipment Protection
Switching” (11-43)

The system isready for service to be established.

365-372-301 R3.0
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Task 101: Test (Accept) End-to-End Metropolis® Acceptance Tasks
DMX System (Network)

13  Activate remaining optional features as required.

Reference: “Task 202: Enable or Lockout System Security and/or
Edit, Delete, or Enter aUser’sLogin” (9-15)

“Task 358: Set NE Defaults— Enabling/Disabling Alarm Gateway,
Alarm Group, Remote NE Status, and FTP” (10-595)

END OF STEPS

365-372-301 R3.0 8 - 11
Issue 6, July 2002



Task 101: Test (Accept) End-to-End Metropolis® Acceptance Tasks
DMX System (Network)
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9 Operations Tasks

Overview
Purpose  The following procedures are for operating the system such as
connecting and using the WaveStar® CIT, activating optional system
features, setting circuit pack options, installing a new generic software
program.
365-372-301 R3.0 9 -1
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Overview

Contents

This chapter includes the following Operations Tasks:

Task 200: Connect Personal Computer (PC) and Establish
WaveStar® CIT Session

Task 201: Reserved for Future Use

Task 202: Enable or Lockout System Security and/or Edit,
Delete, or Enter aUser’'s Login

Task 203: Perform LED Test
Task 204: Network Synchronization Provisioning
Task 205: Replace Fan Filter

Task 206: Release 3.0.0 Software Generic Download and
Upgrade via FTP (In-Service System)

Task 207: Retrieve Generic Software Version |D

Task 208: Install SYSCTL (LNW1) in New Metropolis®
DMX Shelf

Task 209: Release 3.0.0 Software Generic Upgrade for Local
Shelf (In-Service System)

Task 210: Release 3.0.0 Software Generic Copy to Remote
Shelf (In-Service System)

Task 211: Backup and Restore

Task 212: Condition and Connect Modems to Establish
Communication From Remote CIT Location

Task 213: Install Software Generic Program in New
Metropolis® DMX Shelf Installation

Task 214: Install Generic and WaveStar® CIT Software on the
PC

Task 215: Change Your Own System Password
Task 216: Replace Metropolis® DMX Shelf (Standard Shelf)

Task 217: Replace Metropolis® DMX High Capacity Shelf
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Operations Tasks

Task 200: Connect Personal Computer (PC) and Establish WaveStar®
CIT Session

Purpose  Usethistask to connect PC and establish session.

Required equipment  The following equipment is required:
«  Personal computer (PC) with WaveStar® CIT software installed
e Wrist strap
* Atleast one of the following cables:
— RS-232 cable with an RJ-45 connector on one end and a PC

serial connector on the other (typically DB9) for the RS-232
CIT port

—  CAT5 Ethernet cable with either a 10/100 hub or across-over
cable for the LAN CIT or IAO LAN ports

Safety precautions  To assure both personal safety and the proper functioning of the
Metropolis® DMX, it isimperative to review and understand these
warnings and precautions prior to performing this task.

A CAUTION

Electrostatic discharge

Use a static ground wrist strap whenever handling circuit
packs or working on a system to prevent electrostatic
discharge damage to sensitive components. See* Electrostatic
discharge” in* About this Information Product” .

Related information  For related information, see Chapter 3, “Operations Interfaces’ in this
document.

Before you begin  Ensure that the descriptions and syntax of the various features and
parameters of the Metropolis® DMX that may be set using the PC are
understood prior to starting this task.
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Task 200: Connect Personal Computer (PC) and Operations Tasks

Establish WaveStar® CIT Session

Task

Complete the following steps to connect PC and establish a session.

Connect your PC (using the appropriate cable[s]) to one or two of the
following ports:

CIT RS-232 seria port on the faceplate of the SY SCTL circuit pack
to COM1 port of the PC

LAN port on the faceplate of the SY SCTL circuit pack to the NIC
card of PC

J16 IAO LAN port on the rear of the Metropolis® DM X shelf to the
NIC card of PC

Important! You can be connected to the CIT RS-232 and the
front LAN or therear J16 IAO LAN.

Important! If you are uncertain that the LAN ports have already
been provisioned, connecting viathe seria port is recommended.

365-372-301 R3.0
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Task 200: Connect Personal Computer (PC) and Operations Tasks
Establish WaveStar® CIT Session

2 Start the WaveStar® CIT software on the PC by double-clicking on the
WaveStar® CIT icon on your desktop (created by the installation
procedure).

Figure 9-1 WaveStar® CIT Welcome Screen

Lucent Technologies
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Task 200: Connect Personal Computer (PC) and Operations Tasks
Establish WaveStar® CIT Session

3  Enter thefollowing in the Login window (login information is case
sensitive) to login to the WaveStar® CIT:

User ID: Lucol
Password: LuC+01

Figure 9-2 WaveStar® CIT Login Screen

0‘\ Enter a valid User Id and Passward
gt
User Id: ||___‘:":|'

PE‘EE‘*’DM: |4+.+a-.

0K | Cancel

Important! LUC0Y/LUC+01 and LUCO02/LUC+02 are the
default logins/passwords for the WaveStar® CIT. It is highly
recommended that you change these logins and passwords during
your first session to preserve the security of your equipment.

Important! Logins must adhere to the following guidelines:
* Logins must be five to ten aphanumeric charactersin length.
* Loginsare case senditive.

Important! Passwords must adhere to the following guidelines:
*  Passwords must be six to ten charactersin length.
*  Passwords must begin with a letter.

*  Passwords must contain at least three non-al phabetic
characters (numbers or symbols).
At least one of the non-alphabetic characters must be a
symbol
Symbols may not include space (),, ampersand (&), “a” (@),
comma (,), colon (:), semicolon (;), horizontal bar
[underscore] (), equals (=), question (?), or quotation (*).

. Passwords are case sensitive.
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Task 200: Connect Personal Computer (PC) and Operations Tasks
Establish WaveStar® CIT Session

4  Click OK to bring up the Legal Notice.

Figure 9-3 Legal Notice
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Task 200: Connect Personal Computer (PC) and
Establish WaveStar® CIT Session

Operations Tasks

5 Read the Legal Notice and click OK to bring up the Network View.

Figure 9-4 Network View
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6  Enter the NE name/TID of the Metropolis® DMX shelf that you wishto
communicate with in the NE Name: field.

Important!

The default TID isLT-DMX.

7 Inthe NE Type: field, click on the drop-down arrow and select
Metropolis® DMX Access Multiplexer.
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Task 200: Connect Personal Computer (PC) and Operations Tasks

Establish WaveStar® CIT Session

365-372-301 R3.0
Issue 6, July 2002

In the Connection Type: field, click on the drop-down arrow and select
the appropriate connection type.

e OSl - if connected to the rear 316 IAO LAN or front LAN port

*  Serid - if connected to the seria CIT RS-232 port

*  TCP/IP-if connected to therear J16 IAO LAN or front LAN port

Important! When selecting TCP/IP..

*  The TCP/IP option requires the NE to be provisioned to
accept TCP/IP connections.

. A one-hour timeout interval exists with TCP/IP connections.

Reference: “Task 324: Provision/Enable/Disable TCP/IP on an
IAO LAN Port” (10-205)

After completing the three fields, click on the Graphical button.

If you select the TCP/IP option, you must also enter the | P address of
your NE and then click OK.

Important! All tasksin this manual assume that the Graphical
button is used. However, the other option isthe TL 1 button to
perform maintenance using a TL 1 command line interface or the
TL21 Command Builder interface.

Result: The shelf name can now be selected from the pull-down
menu under the NE Name window.



Task 200: Connect Personal Computer (PC) and Operations Tasks
Establish WaveStar® CIT Session

10  AnNE Login screen (Figure 9-5) appears:

Figure 9-5 NE Login

*dn‘m Login Dialog B

Enter a valid User |d and Passward.

sar Id: |

Fassword: |

[ Enable these as the default values.

(0] 4 | Cancel |

Enter the following in the Login window (login information is case
sensitive) to login to the NE:

User ID: Luco1
Password: DM X2.5G10G

By selecting the Enable these as the default values checkbox, you will
be able to reconnect to this NE without entering the User ID and
Password. User ID and Password is stored for the duration of the CIT
session and must be re-entered when the CIT is restarted.

Important! LUCO01, LUCO02, LUC03 and DMX2.5G10G are
the default privileged logins/password for Metropolis® DMX. Itis
highly recommended that you change all three logins and
passwords during your first session to preserve the security of
your equipment.
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Task 200: Connect Personal Computer (PC) and Operations Tasks
Establish WaveStar® CIT Session

11  After asuccessful login, the NE Legal Notice screen appears.

Important! Your NE software Release number and User
Privilege Level may be different. Your screen should be similar to
Figure 9-6.

Figure 9-6 NE Level Legal Notice

D | egal (Nobicn

A

12  Read and observe the software Release (for example, 3.0.0), and the
User Privilege Level (for example, Privileged). Click on OK to
continue.
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Task 200: Connect Personal Computer (PC) and Operations Tasks
Establish WaveStar® CIT Session

13  Familiarize yoursalf with the different aspects of the graphical
presentation of the shelf, including the toolbars, and status indicators.

The WaveStar® CI T has amenu bar across the top of the screen, a
toolbar immediately below the menu bar, and status indicators across
the bottom of the screen. Each item on the menu bar has a pull-down
menu. Some menu items have additional submenu items.

The WaveStar® CIT is designed to Microsoft Windows® standards.
Figure 9-7 System View (Graphical)
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O O ™0 "SR] westasm Updata ?-:-xyz: 1BPM | ' " HE Time: J2507 119 FW
/ ' !
Last Alarm Update Information  Fuse Indicators ~ Fan Unit Indicator NE Date and Time
Note: Release numbers and time/date stamps on your WaveStar®
CIT may not match those displayed in Figure 9-7.
END OF STEPS
[
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Task 201: Reserved for Future Use
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Task 201: Reserved for Future Use Operations Tasks
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Operations Tasks

Task 202: Enable or Lockout System Security and/or Edit, Delete, or

Enter aUser'sLogin

Purpose

Required equipment

Safety precautions

Related information

365-372-301 R3.0
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Use thistask to change security or a user’slogin.

The following equipment is required:
«  Personal Computer (PC) with WaveStar® CIT software installed
Wrist Strap

To assure both personal safety and the proper functioning of the
Metropolis® DMX, it isimperative to review and understand these
warnings and precautions prior to performing this task.

A CAUTION

Electrostatic discharge

Use a static ground wrist strap whenever handling circuit
packs or working on a system to prevent electrostatic
discharge damage to sensitive components. See* Electrostatic
discharge” in* About this Information Product” .

For related information, see the following:
e Chapter 5, “Provisioning, Security, & Administration”

«  Metropolis® DMX Access Multiplexer TL1 Command Manual,
365-372-306



Task 202: Enable or Lockout System Security and/or Operations Tasks

Edit, Delete, or Enter aUser’sLogin

Before you begin  You must login as a privileged user to complete this task.

The default privileged user login isLUCO01, LUC02, or LUCO03.

The default privileged user password iS DM X2.5G10G .

Important! It ishighly recommended that you change these
logins and passwords during your first session to preserve the
security of your equipment.

Important! Logins must adhere to the following guidelines:

Logins must be one to ten characters in length.

Logins may not include space ( ), asterisk (*), ampersand (& ),
“a” (@), back dash (\), comma(,), colon (:), semicolon (;),
horizontal bar [underscore] (L), equals (=), exclamation (1),
guestion (?), or quotation (*).

Logins are case sensitive.

Important! Passwords must adhere to the following guidelines:

Passwords must be six to ten charactersin length.
Passwords must begin with aletter.

Passwords must contain at least three non-alphabetic
characters (numbers or symbols).

At least one of the non-alphabetic characters must be a
symbol.

Symbols may not include space (), asterisk (*),
ampersand (&), “at” (@), back slash (\), comma(,), colon (:),
semicolon (;), horizontal bar [underscore] (), equals (=),
exclamation (1), question (?), or quotation (*).

Passwords are case sensitive.
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Task 202: Enable or Lockout System Security and/or Operations Tasks
Edit, Delete, or Enter aUser’sLogin

Task «  Complete thefollowing stepsto change system security or auser’s
login. For additional information regarding provisionable entries
required in this procedure, refer to Chapter 5, “Provisioning,
Security, & Administration”.

1  Connect PC and establish a WaveStar® CIT session.

Important! You must login as aprivileged user.

Reference: “Task 200: Connect Personal Computer (PC) and
Establish WaveStar® CIT Session” (9-3)

2  Areyou going to enable or disable system security or are you going to
edit, delete, or enter (create) auser’slogin?
If you wish to... Then...

Enable or Disable System
Security (Lockout logins or Continue with Step 3.
enable logins)

Create aNew User's Login Proceed to Step 5.
EditaUser'sLogin Proceed to Step 6.
DeleteaUser'sLogin Proceed to Step 7.
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Task 202: Enable or Lockout System Security and/or Operations Tasks
Edit, Delete, or Enter aUser’sLogin

3 From the System View menu, verify/select
Administration > Security > Enable L ogins
or
Administration > Security > L ockout L ogins
to enable or lockout security on an NE basis.

If your selection will change the current security status, one of the
following screens will appear.

[ wawabtar CIT Condematinon

«Q

or

M v wwalitar T Condomalins

L2

If thisis acceptable, click Yes.

Important! Performing alockout will block all but privileged
users from the system.

4  From the System View menu, select Administration > Data
Communications...

*  From the Serial Port tab, verify the Access State information
for the CIT Port (In Service or Lockout).

e From the LAN Management tab, verify the Access State
information for the LAN Port (In Service or Lockout).

Proceed to Step 8.
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Task 202: Enable or Lockout System Security and/or Operations Tasks

Edit, Delete, or Enter aUser’sLogin

365-372-301 R3.0
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To create anew user login (refer to “Before you begin” (9-16) for login
and password reguirements):

From the System View menu select Administration > Security > User
Provisioning...

1. Fromthe User ID Panel, select New User and enter anew user ID
in the adjacent field.

2. From the User Password panel, enter a password for the new user
in the Enter Password: and Confirm Password: fields.

3. From the User Privilege panel, select a Security L evel for the new
user from the pulldown menu.

4. From the Password Aging Period panel, select Disable or enter a
number of days (from 7-999) for the new user.

5.  From the buttons at the bottom of the User Provisioning menu,
click Add.

6. Proceedto Step 8.

To edit auser login (refer to “Before you begin” (9-16) for login and
password requirements):

From the System View, menu select Administration > Security > User
Provisioning...

1. From the User ID Panel, select Existing User and an existing user
ID from the pulldown menu.

The remaining itemsin this step may be completed as required.
Items not changed will maintain existing settings.

2. FromtheNew User ID panel, enter the new ID for the existing user
in the Enter New User ID field.

3. From the User Password panel, enter a password for the new user
in the Enter Password: and Confirm Password: fields.

4. From the User Privilege panel, select a Security L evel for the new
user from the pulldown menu.

5. From the Password Aging Period panel, select Disable or enter a
number of days (from 7-999) for the new user.

6. From the buttons at the bottom of the User Provisioning menu,
click M odify.

7. Proceedto Step 8.
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Task 202: Enable or Lockout System Security and/or Operations Tasks
Edit, Delete, or Enter aUser’sLogin

7 Todelete auser login:
From the System View, menu select Administration > Security > User
Provisioning...

1. Fromthe User ID Panel, select Existing User and an existing user
ID from the pulldown menu.

2. From the buttons at the bottom of the User Provisioning menu,
click Delete.

3. Proceedto Step 8.

Important! Privileged users cannot be removed.

8 Do you want to continue provisioning?

If... Then...
Yes Return to Step 2.
No STOP! END OF TASK.

END OF STEPS
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Operations Tasks

Task 203: Perform LED Test

Purpose  Usethistask totest circuit pack LEDs.

Required equipment  The following equipment is required:
«  Personal Computer (PC) with WaveStar® CIT software installed
*  Wrist Strap

Safety precautions  To assure both personal safety and the proper functioning of the
Metropolis® DMX, it is imperative to review and understand these
warnings and precautions prior to performing this task.

A CAUTION

Electrostatic discharge

Use a static ground wrist strap whenever handling circuit
packs or working on a system to prevent electrostatic
discharge damage to sensitive components. See* Electrostatic
discharge” in* About this Information Product” .

Related information  For related information, see the following:
o Chapter 2, “Platform Description”
e Chapter 5, “Provisioning, Security, & Administration”

«  Metropolis® DMX Access Multiplexer TL1 Command Manual,
365-372-306

Before you begin  Ensure that Metropolis® DMX is equipped with required circuit packs
at the node being tested.

Task  Complete the following steps to perform the LED test.

1  Connect PC and establish a WaveStar® CIT session.

Reference: “Task 200: Connect Personal Computer (PC) and
Establish WaveStar® CIT Session” (9-3)
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Task 203: Perform LED Test

9 - 22

Operations Tasks

From the System View menu, select Fault> Test> LED...
Select Shelf to perform the test on al LEDs.
Select CP xxx to perform the test on individual packs.

The following screen appears
(in this example, Shelf was selected in Step 2):

& Tzl LEDN - DX

In the Number of Iterations field, enter anumber from 1 to 10 from the
pull-down menu to indicate the number of cycles during which the
LED test should be repeated.

Result: For each iteration:

1. All LEDsfor the specified address light.

2. After 10 seconds, all LEDs go off.

3. After another 10 seconds, all LEDs are updated to show the
current status of the system.
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Task 203: Perform LED Test Operations Tasks

4  DidtheLED test pass?

If... Then...
Yes STOP! END OF TASK.
No Continue with Step 5.

5  Wereyou sent here by another task to perform an LED test?

If... Then...
Yes Continue with Step 6.
No STOP! END OF TASK.

6  Record the circuit pack(s) (LEDSs) that failed the LED test and return to
the task that sent you here.

END OF STEPS
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Task 203: Perform LED Test Operations Tasks
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Operations Tasks

Task 204 Network Synchronization Provisioning

Purpose

Required equipment

Related information

Before you begin

365-372-301 R3.0
Issue 6, July 2002

To configure a network for the flow of valid timing signals between
network elements under normal and failure conditions requires awell
thought out synchronization plan. This task assumes such a
synchronization plan exists and describes how to configure a
Metropolis® DMX shelf accordingly.

Use thistask to provision atiming mode and enable sync messaging
and sync autoreconfiguration when needed.
The options for timing in the Metropolis® DM X are the following:

»  Timing Source: either Free Running, External, or Line timing.
External or Line timing allow for DS1 sync output mode to be
enabled (external-syncout or line-syncout).

»  Synchronization Autoreconfiguration: Enable/Disable. This
option will enable/disable sync messaging using the S1 byte
(Line only).

*  Mode Switching: Revertive/Nonrevertive (Line or External).

»  Synchronization Source. For Line-timed, external-syncout, or
line-syncout, the source may be Main-1-1 or Main-2-1.

Because the default timing sourceis “Externa”, the NE will alarm and
enter holdover if no DS1 inputs are available at turnup.

The following equipment is required:
e Personal Computer (PC) with WaveStar® CIT software installed
*  Wrist Strap

For related information, see the following:
»  Chapter 4, “Synchronization Interfaces’
*  Appendix B, Technical Specifications

* |If you are unfamiliar with the parametersin thistask, refer to SET-
SYNCN in Metropolis® DMX Access Multiplexer TL1 Command
Manual, 365-372-306.

Before you begin thistask, verify that a PC is available. Ensure that the
synchronization plan for the system is available.



Task 204: Network Synchronization Provisioning Operations Tasks

Task  Complete the following steps to provision network synchronization.

1  Connect PC and establish a WaveStar® CIT session.

Reference: “Task 200: Connect Personal Computer (PC) and
Establish WaveStar® CIT Session” (9-3)

2  From the System View menu, select Configuration > Timing/Sync.
From the System Timing tab, select one of the following options from
the Timing Sour ce pull-down menu:

*  Free Running
*  Externa (default)
* Line

3 Click Apply.

Result: Whenever the timing mode is changed from free running
to external or linetimed, the FAULT LED on the OLIU in MAIN1
lights for approximately 3 seconds and extinguishes. Then the
FAULT LED onthe OLIU in MAIN2 lightsfor approximately

3 seconds and extinguishes. This indicates a reset and not an actual
failure.

4  Didyou select Free Running in Step 2?
If... Then...

Yes Proceed to Step 9.
No Continue with Step 5.

5 Issyncout required/desired?

If... Then...
Yes Proceed to Step 9.
No Continue with Step 6.
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Task 204: Network Synchronization Provisioning Operations Tasks

365-372-301 R3.0
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From the System View menu, select Configuration > Timing/Sync.

From the System Timing tab,

e fromthe Output Timing panel,
select Enabled or Disabled.

. from the Synchronization Source panel,
select main-1-1 or main-2-1 if output timing is enabled.

»  from the Synchronization Autoreconfiguration panel,
select Enabled or Disabled.
Synchronization Autoreconfiguration appliesto Line Timing mode
only.

From the Timing Output Ports tab,

o  fromthe AlS Threshold pull-down menu, select one of the
following:

-  SMC
— ST3
— ST3E
— TNC
- ST2
- STU
Click Apply.

To enter the DS1 Input Line Format and Code for the timing input ports
(External only), from the System View menu, select
Configuration>Timing/Sync.

From the Timing Input Ports tab,

e  fromthe DS Input and Output Format panel for REF-1 and
REF-2, select SF (default) or ESF.

e fromtheDSL Input Line Code panel for REF-1 and REF-2,
select either AM| (default) or B8ZS.

Click Apply.
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Task 204: Network Synchronization Provisioning Operations Tasks

10

9 - 28

To enter the DS1 Sync Output Equalization for the timing input ports
(Line timing with output timing enable), from the System View menu,
select Configuration > Timing/Sync.

From the Timing Output Ports tab,

e  fromtheDSL Input and Output Format panel for REF-1 and
REF-2, select SF (default) or ESF.

e fromthe Timing Output Equalization panel for REF-1 and REF-2,
select 20% (initial value), 40%, 60% , 80%, or 100% .

Click Apply.

Do you wish to activate/deactivate Sync Status M essaging (SSM) onthe
MAIN OLIU ports?

If... Then...
Yes Continue with Step 10.
No STOP! END OF TASK.

From the System View menu, select Configuration > Provision.

Select (expand) the Shelf.

Select (expand) the CP main-1 or CP main-2.
Select Port.

Click Provision.

From Sync Messaging: in the Fault Management panel, select Enable or
Disable if required.

Click Apply if any changes were made.
Click Close.

Important! Both ports may be provisioned differently.

END OF STEPS
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Operations Tasks

Task 205: Replace Fan Filter

Purpose  Usethistask to replace afan filter.

Required equipment  The following equipment is required:
*  Wrist Strap
* A replacement filter

—  For Metropolis® DMX
comcode: 408 456 770

—  For Metropolis® DM X high capacity shelf
comcode: 408 682 615

Safety precautions  To assure both personal safety and the proper functioning of the
Metropolis® DMX, it isimperative to review and understand these
warnings and precautions prior to performing this task.

A CAUTION

Electrostatic discharge

Use a static ground wrist strap whenever handling circuit
packs or working on a system to prevent electrostatic
discharge damage to sensitive components. See* Electrostatic
discharge” in* About this Information Product” .

Related information  For related information, see Chapter 3, “Operations Interfaces’ in this
document.

Before you begin  Ensure that the replacement fan filter is the same type as the original
fan filter.
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Task 205: Replace Fan Filter Operations Tasks

Task  Complete the following steps to replace the fan filter.

1 Removethe fan filter by pulling it towards you.

The Metropolis® DMX fan shelf is installed above the Metropolis®
DMX shelf. Thefan filter islocated just below the Metropolis® DM X
fiber tray (see Figure 9-8).

Figure 9-8 Metropolis® DMX Fan Filter

Fan Filter
nc-dmx-214

The Metropolis® DM X high capacity fan shelf isinstalled below the
Metropolis® DMX high capacity shelf. The fan filter islocated just
below the Metropolis® DMX high capacity fan shelf (see Figure 9-9).

Figure 9-9 Metropolis® DMX Fiber Tray
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Metropolis DMX FAULT O

Fan Filter

nc-dmx-215

2 Install new filter into the fan filter dot.

END OF STEPS
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Operations Tasks

Task 206: Release 3.0.0 Software Generic Download and Upgrade via
FTP (In-Service System)

Purpose

Required equipment

Safety precautions

Related information

365-372-301 R3.0
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Use thistask to download the R3.0.0 software generic via FTP over
TCP/IP to the dormant area of any Metropolis® DMX shelf (local or
remote) that is currently running an R2.0.x or later software generic.

This task uses the cpy-mem command to download software via FTP
over TCP/IPin an in-service Metropolis® DMX shelf.

Important!
» A privileged login isrequired to perform this task.

. FTP cannot be used to download software unless the
destination NE is running Release 2.0 or later.

The following equipment is required:
«  Personal Computer (PC) with WaveStar® CIT software installed
«  Cableto connect the PC to Metropolis® DMX

*  Working copy of the new system generic software program on
CD-ROM

e Current Metropolis® DMX Access Multiplexer Software Release
Description for the software generic being installed.

To assure both personal safety and the proper functioning of the
Metropolis® DMX, it isimperative to review and understand these
warnings and precautions prior to performing this task.

A CAUTION

Electrostatic discharge

Use a static ground wrist strap whenever handling circuit
packs or working on a system to prevent electrostatic
discharge damage to sensitive components. See* Electrostatic
discharge” in* About this Information Product” .

For related information, refer to Chapter 3, “Operations Interfaces’ in
this document.



Task 206: Release 3.0.0 Software Generic Download Operations Tasks
and Upgrade via FTP (In-Service System)

Before you begin

Task

Before beginning the software download, refer to the Metropolis® DMX
Access Multiplexer Software Release Description for the software
being downloaded for a description of any special considerations
involving this version of software.

Important! If the FTP server failsto start, it could mean that
another program using an FTP server is already running.
Depending on what operating system you are using, you must go
to the devicefile and disable the FTP server.
*  For Windows 2000 operating systems,
select Start > Settings > Control Panel.
Select Administrative Tools, then Computer M anagement,
then Services and Applications, and then Services.

*  For Windows NT operating systems,
select Start > Settings > Control Panel.
Select Devices.

Complete the following steps to download system software via FTP.

If not previously completed, instal| generic and WaveStar® CI T software
on the PC.

Reference: “Task 214: Install Generic and WaveStar® CIT
Software on the PC” (9-133)

Establish aWaveStar® CIT session (specifying either OS| or Serial in
the Connection Type: field) and log in to the destination shelf (the shelf
to which you want to download the software) in your network.

Important! FTP cannot be used to download software unless
the destination NE is running Release 2.0 or later.

Reference: “Task 200: Connect Personal Computer (PC) and
Establish WaveStar® CIT Session” (9-3)
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Provision the destination shelf for TCP/IP communications. From the
System View menu, select Administration > Data Communications... .

Result: The Data Communicationsfor TID (your TID) window

appears.

Figure 9-10 Example of the Data Communications Window
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Operations Tasks
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Which port are you provisioning for TCP/1P?

If... Then...
lan-1 for thefront LAN port on ' Continue with Step 5 and then proceed to
the SYSCTL Step 7.
lan-2 for therear J16 IAO Proceed to Step 6 and then continue with

LAN port on the backplane Step 7.

Important! lan-1isintended to be used for local (direct)
software downloads.
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Task 206: Release 3.0.0 Software Generic Download Operations Tasks
and Upgrade via FTP (In-Service System)

5  Fromthe DataCommunicationsfor TID window (Figure 9-11), click on
the TCP/I P tab and provision the following fields accordingly for lan-1:
*  Port AID: select the port that you are using for FTP: lan-1
e TCP/IP function: select enable
*  Click Modify to either enter or change the following:
— IPAddress
— |IP Subnet Mask
— IP Default Router Address (if necessary)

Figure 9-11 lan-1 Data Communications Window
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Important! Becauselan-1 isintended to be used for local
(direct) software downloads, the IP Default Router Addressis not
required when using lan-1.
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Task 206: Release 3.0.0 Software Generic Download Operations Tasks
and Upgrade via FTP (In-Service System)

6  Fromthe DataCommunicationsfor TID window (Figure 9-12), click on
the TCP/I P tab and provision the following fields accordingly for lan-2:

*  Port AID: select the port that you are using for FTP: lan-2
*  TCP/IP function: select Enable
*  Click Modify to either enter or change the following:

— IPAddress

—  |IP Subnet Mask

—  |P Default Router Address

Figure 9-12 lan-2 Data Communications Window
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Task 206: Release 3.0.0 Software Generic Download Operations Tasks
and Upgrade via FTP (In-Service System)

7  Click Apply.

Result: The following warning message appears.
This operation will cause the System View to close and may cause
the system to reset. Do you want to execute this command?

Important!  Following aMetropolis® DMX system reset, the
date and time revert to January 1, 1970 (70-01-01) at midnight
(00:00:00). After 5 minutes (to allow for additional NE resets, as
in the case of a network software upgrade), the shelf attempts an
automatic synchronization of the time and date with another NE in
the network. If the remote NE has not responded to the
synchroniztion request within 2 minutes, the request is forwarded
to another NE in the network. Each remote NE is allowed

2 minutes to respond. If avalid time and date is not found within
the network, it must be entered manually.

Reference: “Task 354: Set Date and Time” (10-571).

9  Specifying either OSI or Seria in the Connection Type: field, loginto
the destination shelf again.
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Task 206: Release 3.0.0 Software Generic Download Operations Tasks
and Upgrade via FTP (In-Service System)

10  From the System View menu, select Configuration > Software >
Download Software....

Result: The Download Generic window appears.

Figure 9-13 Download Generic Window
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Task 206: Release 3.0.0 Software Generic Download Operations Tasks

and Upgrade via FTP (In-Service System)

11

You must enter a valid download profile (If the profile already exists,
you may select it from a pull-down menu. If you are creating a new
profile, you may assign it aname and save it for future use).

Enter the following information in the Download Generic window
(Figure 9-13):

1.

In the pull-down menu entitled Download From/Via: select FTP.
NOTE: No other options are available at this time.

In the Profile: field enter the desired name of this profile.

(If the profile already exists, you may select it from the pulldown
menu. NOTE: If you are selecting an existing profile, you may
verify/change the name of the profile.)

In the Server panel, select I P and enter the address of the FTP
server (often the WaveStar® CIT).
Enter the port: (usually 21).

In the User panel, enter your user name and password for the FTP
server (often the WaveStar® CIT).

If you are creating a new profile, click Add. The profile is now
accessible from the Profile: pull-down menu.

If you are modifying an existing profile, click Save.

In the Source Directory Path panel, enter the current location of the
generic to be downloaded.

Important!  If the WaveStar® CIT is the FTP server, this entry
must be in the following form:

generics/dmx/3.0.0/p/

Important! If you are using the WaveStar® CIT as your FTP
server, you must separate your directory structure using either “/”
(asillustrated in the example above) or “\\" because TL 1 interprets
“\" as acharacter. The WaveStar® CIT fillsin the beginning of the
default path (C:/Program Files/Lucent Technol ogies/WaveStar
CIT/).

If the FTP server is not the WaveStar® CIT, then enter the path
starting at the FTP home directory on the server.

In the Product Type panel, select DM X.
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and Upgrade via FTP (In-Service System)

12  Click Download.

Result: A warning message appears indicating the transfer you are
about to execute. Do you wish to continue?
Verify the information and click Yes.

Whilethetransfer isin progress, thefollowing in-progressindicator
window appears. (The FTP download takes approximately 10
minutes.)

" I - Progress [ndicator k l‘]

Software downiosd command in progress. Please wal .

When the transfer is complete, the in-progress indicator window
closes and the software download complete window appears.
Click OK.

13 Do you wish to watch the FTP download progress?

If... Then...
Yes Continue with Step 14.
No Proceed to Step 15.
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Task 206: Release 3.0.0 Software Generic Download Operations Tasks
and Upgrade via FTP (In-Service System)

14  From the Network View, either

select Administration > FTP Administration....
or

click on therotating FTPicon in the lower left-hand corner of the
the Network View Window (not illustrated in Figure 9-14)

Result: The FTP Server window appears. Click Close when
finished.

Important! Figure 9-14 illustrates the Network View; most

WaveStar® CIT activities are executed from the System View
menul.

Figure 9-14 Network View
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15

16

Do you wish to apply (activate) the software generic that you recently
downloaded to the dormant area of the Metropolis® DMX shelf?

If... Then...
Yes Continue with Step 16.
No Proceed to Step 22.

Log in to the remote Metropolis® DM X to which you copied the
software.

Specify the following when establishing the WaveStar® CIT session:
* NE Name: field: TID of the remote NE

* NE Type: field: Metropolis DM X Access Multiplexer

e Connection Type: field: OSI or Serial

Reference: “Task 200: Connect Personal Computer (PC) and
Establish WaveStar® CIT Session” (9-3)

Result: After afew moments, the NE with the TID you previously
specified appears in the System View.



9

Task 206: Release 3.0.0 Software Generic Download Operations Tasks
and Upgrade via FTP (In-Service System)

From the System View menu, select Configuration > Software > Apply
Software....

17

Important! TheTID of the remote shelf will not be the same as
your local shelf. Figure 9-15 is only an example of the window.

Result: The Apply Software window appears.

Figure 9-15 Apply Software Window
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Task 206: Release 3.0.0 Software Generic Download Operations Tasks
and Upgrade via FTP (In-Service System)

18  Select and/or enter the following information in the Apply Software
window (Figure 9-15):

1.

365-372-301 R3.0
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From the Available Generics panel, select the software generic to
be activated.

From the Activation Scheduling panel, you may schedule the
activation time and date in one of the following ways:

e  Seect Ingtall In 15Minutes
The software will install 15 minutes after you click Okay.

. Select Specify Install Date/Time and select the Year, Month,
Date and Time.
In this case, the Hour, Minute, and Second fields are used to
enter a 24-hour clock time (13 hours and 15 minutes means
that the software will apply at 1:15 PM on the date specified).

e Sdlect Specify Install Date/Time and Within 24 Hours.
In this case, the Hour, Minute, and Second fields are used to
enter the time within 24 hours of the current date and time
after you click OK.

Important! You may cancel the scheduled apply by returning to
the Apply Software menu at any time before the software applies
and selecting the generic and Cancel Install and then clicking OK.

Click OK.
Result: The following warning message appears.
Execution of Provision may affect the NE service. Do you want to

execute this command?
Click Yes.
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and Upgrade via FTP (In-Service System)

19  After approximately 15 minutes the apply is complete.

Result: The following warning screen appears, click OK. The
System View closes.

Important! If the WaveStar® CIT Network View is
unresponsive, perform a shut-down using Windows Task Manager
to End the WaveStar® CIT.

WaveStar CIT Warning

Important! Following aMetropolis® DMX system reset, the
date and time revert to January 1, 1970 (70-01-01) at midnight
(00:00:00). After 5 minutes (to allow for additional NE resets, as
in the case of a network software upgrade), the shelf attempts an
automatic synchronization of the time and date with another NE in
the network. If the remote NE has not responded to the
synchroniztion request within 2 minutes, the request is forwarded
to another NE in the network. Each remote NE is allowed

2 minutes to respond. If avalid time and date is not found within
the network, it must be entered manually.

20  Establish aWaveStar® CIT session (specifying either OS| or Serial in
the Connection Type: field) and re-log in to your Metropolis® DM X
shelf.

Result: Thetitle bars of the System View and the legal notice
should both reflect the current NE software generic, R3.0.0.

Reference: “Task 200: Connect Personal Computer (PC) and
Establish WaveStar® CIT Session” (8-3)
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and Upgrade via FTP (In-Service System)

21 Isthe Generic Software Version correct?

If... Then...
Yes Continue with Step 22.
No Contact your support center.

22  Repeat thistask from Step 2 for each shelf that you wish to upgrade via
FTP

END OF STEPS
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Operations Tasks

Task 207: Retrieve Generic Software Version ID

Purpose

Required equipment

Safety precautions

Related information

Before you begin

Task

365-372-301 R3.0
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Use thistask to retrieve the generic software version that isloaded into
the system.

The following equipment is required:
«  Personal Computer (PC) with WaveStar® CIT software installed
Wrist Strap

To assure both personal safety and the proper functioning of the
Metropolis® DMX, it isimperative to review and understand these
warnings and precautions prior to performing this task.

A CAUTION

Electrostatic discharge

Use a static ground wrist strap whenever handling circuit
packs or working on a system to prevent electrostatic
discharge damage to sensitive components. See* Electrostatic
discharge” in* About this Information Product” .

For related information, see Chapter 3, “Operations Interfaces’ in this
document.

Ensure that the descriptions and syntax of the commands and
parameters of the Metropolis® DMX that may be set using the PC are
understood prior to starting this task.

Complete the following steps to retrieve the generic software version
ID.

Areyou physicaly infront of the Metropolis® DM X for which you want
to determine the generic software version?

If... Then...
Yes Continue with Step 2.
No Proceed to Step 5.



Task 207: Retrieve Generic Software Version ID Operations Tasks

2 Depressand hold theAco TEST push-button on the SY SCTL for about
4 seconds.

Result: All LEDs on the shelf light. 8. appearsin the IND display
onthe SYSCTL.

3 ReleasetheACO TEST push-button on the SYSCTL when the 8.
disappearsin the IND display.

Result: The current software generic appearsin the IND display on
the SY SCTL and the shelf LEDs return to their previous status.

5  Connect the PC and establish a WaveStar® CIT session.

Reference: “Task 200: Connect Personal Computer (PC) and
Establish WaveStar® CIT Session” (9-3)

6  The active generic can be accessed from the title bar in the WaveStar®
CIT System View window.

OR

From the System View,

right click on the SY SCTL circuit pack,

then click on View Circuit Pack sysctl Details.

In the Equipment Details section, Program Version indicates the current
generic software of the system.

Click Close.

END OF STEPS
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Operations Tasks

Task 208: Install SYSCTL (LNW1) in New Metropolis® DM X Shelf

Purpose  Usethistask toinstall aSYSCTL (LNW1) in anew Metropolis® DMX
shelf for the first time.

Required equipment  The following equipment is required:
«  Personal Computer (PC) with WaveStar® CIT software installed
Wrist Strap

Safety precautions  To assure both personal safety and the proper functioning of the
Metropolis® DMX, it isimperative to review and understand these
warnings and precautions prior to performing this task.

A CAUTION

Electrostatic discharge

Use a static ground wrist strap whenever handling circuit
packs or working on a system to prevent electrostatic
discharge damage to sensitive components. See* Electrostatic
discharge” in* About this Information Product” .

Related information  For related information, see Chapter 2, “Platform Description” in this
document.

Task  Complete the following stepsto install the SY SCTL in anew shelf.

1 InserttheLNWL1 (SY SCTL) circuit pack intothe dot labeled CTL inthe
center of the shelf using a steady pressure on both faceplate latches.
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Metropolis® DM X Shelf

Observe one of the following indications on the IND display. Note the
indication and follow the suggested task.

Indicationsin the SYSCTL IND display:

Nothing displayed indicates compatible software installed in the
SYSCTL. Proceed to Step 4.

Letter “P” indicates no software installed in the SY SCTL and 1.x
boot code. Proceed to “Task 213: Install Software Generic
Program in New Metropolis® DMX Shelf Installation” (9-101) for
instructions on installing the new software generic.

Alternating letter “P” and number “2” indicates no software
installed in the SY SCTL and 2.0 boot code. Proceed to “Task 213:
Install Software Generic Program in New Metropolis® DM X Shelf
Installation” (9-101) for instructions on installing the new
software generic.

Alternating letter “P” and number “2.” and number “1” indicates
no softwareinstalled in the SY SCTL and 2.1 boot code. Proceed
to “Task 213: Install Software Generic Program in New
Metropolis® DMX Shelf Installation” (9-101) for instructions on
installing the new software generic.

Alternating letter “P” and number “3” indicates no software
installed in the SY SCTL and 3.0 boot code. Proceed to “Task 213:
Install Software Generic Program in New Metropolis® DM X Shelf
Installation” (9-101) for instructions on installing the new
software generic.

Letter “E” indicates SY SCTL must be replaced. Get replacement
SYSCTL and repeat this task.

Letter “F” indicates that SY SCTL faceplate latchis not fully
seated. Unplug SY SCTL and repeat this task, properly seating the
faceplate latch.

Letter “L” indicates alow voltage condition (brownout) on the
shelf. Refer to Metropolis® DMX Access Multiplexer Alarm
Messages and Trouble Clearing Guide, 365-372-302.

STOP! END OF TASK.
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Task 208: Install SYSCTL (LNW1) in New Operations Tasks
Metropolis® DM X Shelf

4  Toretrieve generic softwareversion ID, depressand holdtheACO TEST
push-button on the SY SCTL for about 4 seconds.

Result: All LEDs on the shelf light. 8. appearsin the IND display
onthe SYSCTL.

5 Releasethe ACO TEST push-button on the SYSCTL when the 8.
disappearsin the IND display.

Result: The current software generic appearsin the IND display on
the SY SCTL and the shelf LEDs return to their previous status.

6  Isproper software version installed?

If... Then...
Yes STOP! END OF TASK.
No Continue with Step 7.

7  Find another circuit pack with compatible software and repeat thistask,
or install new software.

Reference: “Task 213: Install Software Generic Program in New
Metropolis® DMX Shelf Installation” (9-101)

END OF STEPS
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Metropolis® DM X Shelf
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Operations Tasks

Task 209: Release 3.0.0 Software Generic Upgrade for Local Shelf

(In-Service System)

Purpose

Required equipment

Safety precautions

Related information

Before you begin

365-372-301 R3.0
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Use this task to upgrade alocal Metropolis® DM X shelf that isin-
service to the new R3.0.0 software generic.

The following equipment is required:

«  Personal Computer (PC) with WaveStar® CIT software installed
*  Wrist strap

«  Cableto connect the PC to Metropolis® DMX

*  Working copy of the new system generic software program on
CD-ROM

e  Current Metropolis® DMX Access Multiplexer Software Release
Description for the software generic being installed.

To assure both personal safety and the proper functioning of the
Metropolis® DMX, it isimperative to review a