Juniper

NETWORKS

JunosE™ Software
for E Series™ Broadband Services Routers

Physical Layer Configuration Guide

Published: 2012-01-04

Copyright © 2012, Juniper Networks, Inc.



Juniper Networks, Inc.

1194 North Mathilda Avenue

Sunnyvale, California 94089

USA

408-745-2000

www.juniper.net

Juniper Networks, Junos, Steel-Belted Radius, NetScreen, and ScreenOS are registered trademarks of Juniper Networks, Inc. in the United
States and other countries. The Juniper Networks Logo, the Junos logo, and JunosE are trademarks of Juniper Networks, Inc. All other
trademarks, service marks, registered trademarks, or registered service marks are the property of their respective owners.

Juniper Networks assumes no responsibility for any inaccuracies in this document. Juniper Networks reserves the right to change, modify,
transfer, or otherwise revise this publication without notice.

Products made or sold by Juniper Networks or components thereof might be covered by one or more of the following patents that are
owned by or licensed to Juniper Networks: U.S. Patent Nos. 5,473,599, 5,905,725, 5,909,440, 6,192,051, 6,333,650, 6,359,479, 6,406,312,
6,429,706, 6,459,579, 6,493,347, 6,538,518, 6,538,899, 6,552,918, 6,567,902, 6,578,186, and 6,590,785.

JunosE™ Software for E Series™ Broadband Services Routers Physical Layer Configuration Guide
Release 13.0.x

Copyright © 2011, Juniper Networks, Inc.

All rights reserved.

Revision History
January 2012—FRS JunosE 13.0.x

The information in this document is current as of the date listed in the revision history.
YEAR 2000 NOTICE

Juniper Networks hardware and software products are Year 2000 compliant. Junos OS has no known time-related limitations through the
year 2038. However, the NTP application is known to have some difficulty in the year 2036.

END USER LICENSE AGREEMENT

The Juniper Networks product that is the subject of this technical documentation consists of (or is intended for use with) Juniper Networks
software. Use of such software is subject to the terms and conditions of the End User License Agreement (“EULA”) posted at
http://www.juniper.net/support/eula.html. By downloading, installing or using such software, you agree to the terms and conditions
of that EULA.

ii Copyright © 2012, Juniper Networks, Inc.


http://www.juniper.net/support/eula.html

Abbreviated Table of Contents

About the Documentation..........c.ciiiii ittt et ae e enns

Part 1 Chapters
Chapter1 Configuring Channelized T3 Interfaces.............c.covun
Chapter 2 Configuring T3andE3Interfaces. . ...t ii i i e
Chapter 3 Configuring Unchannelized OCx/STMx Interfaces
Chapter 4 Configuring Channelized OCx/STMx Interfaces .. ..............ccvu...
Chapter 5 Configuring EthernetInterfaces . ......... ... o i,
Chapter 6 Managing Tunnel-Service and IPSec-Service Interfaces
Part 2 Index

g o [

Copyright © 2012, Juniper Networks, Inc.



JunosE 13.0.x Physical Layer Configuration Guide

iv Copyright © 2012, Juniper Networks, Inc.



Table of Contents

About the Documentation............ccciiiiiiii it e e s xvii
E Series and JunoskE Documentation and Release Notes . . . ................ XVii
AUIENCE . . Xvii
E Series and JunosE Text and Syntax Conventions. . ...................... xVii
Obtaining Documentation . . ...t e XiX
Documentation Feedback . . ... ... XixX
Requesting Technical Support . ... .. XiX
Self-Help Online Tools and ReSOUICeS . . . . ... oot XX
OpeningaCasewWith JTAC . . . . .. e XX
Part 1 Chapters
Chapter1 Configuring Channelized T3 Interfaces . .......ccoiii i i i i i i 3
OV IV BW & e e 3
MDL/FDL SUPPOIt . . .o 3
MDL Standards ......... . 4
FDL Standards . . ...t 4
Timeout of Received MDL and FDL Messages . . ... ... oo ii o 4
Frequency of FDL Path Messages . . .. ..o oo i 5
Higher-Level Protocols . .. ..o e 5
Platform Considerations . ... e 5
CT3/T3-FO Line Modules and CT3/T3121/OModules . . . ................ 6
Exchanging Modules . . ... 6
Interface Stack . ......... . 6
Numbering Scheme ... .. 7
T3 Controllers. . ... 7
T Channels . ... 7
Fractional 1. ... 8
HDLC Channels . ... ..o e 9
REfErENCES . . . 9
Before You Configure anInterface. . ........ ... i 9
Configuration Tasks . ... .. 10
Configuringa T3 Controller. . ... .. . i, 10
Configuring MDL MESSAEES . . . . v vttt ettt e e et et n
Other Optional Tasks . .. ...t e e 12
Configuring TT Channels . . ... .. o e 14
Optional Tasks . ..o 14
Configuring FDL MESSAEES . . o oo oottt e e e e e e e 17
Configuringan HDLC Channel. ... ... e 19
Optional Tasks . ... . e 19
Configuration Example . .. ... 22

Copyright © 2012, Juniper Networks, Inc. v



JunosE 13.0.x Physical Layer Configuration Guide

Chapter 2

Chapter 3

Testing Interfaces . . ... o 22
Testing atthe T3 Layer. ... e 23
Testing at the Tl Layer . ... e e 25

Monitoring Interfaces . . ... ... 28
Settinga Baseline . . ......... 28
Displaying Countersand TimelIntervals. .............. ... ........... 28
Output Filtering . . . ..o e 29

Configuring T3andE3Interfaces. . ... iiiii i i i e 45

OV IV W L v v e 45
MDD SUPPROIt . .o 45

MDL Standards . . ... 46
Timeout of Received MDL MESSageS . . . . o v oo i v i e e 46
Higher-Level Protocols . . ... 47

Platform Considerations . . ......... . . e 47
COCX-F3 Line Modules and Associated I/OModules . . . ................ 47
OCx/STMx/DS3-ATM Line Modules and 4xDs3 ATM I/0 Modules . . ... ... 48
CT3/T3-FO Line Modules and CT3/T3121/OModules. . ................ 48
Interface Stack . ... 49
Numbering Scheme . . ... .. . 49

REfEIENCES . . . 50

Before You Configurean Interface. ............ i 50

Configuration TasKS . . . ..ottt 51
Configuringa T3oranE3Controller. . ............. . . . 51

Configuring MDL MEBSSagES . . . . v vttt et et 52
Optional Tasks . . ..o 53
Configuring Fractional T3 . ... .. .. e 55
Configuring an HDLC Channel . .......... . e 57
Optional Tasks . . ... e 57

Configuration Examples . . ... .. 59

Testing Interfaces . . ... . 60
Sending BERT Patterns .. ... 60
Enabling Local, Network, and Payload Loopback . ..................... 61
Enabling Remote Loopback . . ... 62

Monitoring INterfaces . . ... 63
SettingaBaseline. ........... 63
Displaying Counters and Time Intervals . . ........... ... ... .. .. ... ... 64
OutpUt Filtering . . . ..o 64

Configuring Unchannelized OCx/STMx Interfaces ..................... 71

OV IV W o o e 71
APS and MSP . . . 71

Automatic Switchover . ... .. .. 72
Manual Switchover. . ... ... . 72
Switching Mechanisms .. .......... . . 72
Reversion After Switchover . ....... ... ... .. . . . . . . . 73

vi

Copyright © 2012, Juniper Networks, Inc.



Table of Contents

Communication Methods . .......... .. ... ... . . . . . . 73
Higher-Level Protocols . ....... .. . . e 75
Platform Considerations . .......... . . e 75
OCx/STMx/DS3-ATM Line Modules .. ........ .. i 76
OCx/STMx POS Line Modules . . .. ..o s 76
OC48 LINe MOAULES . . .. oo 77
OC3/STMIGE/FELineModule . ....... ... i 77
ES2 4G Line Module . . ... o 78
E120 Router Configuration. . ... . 78

E320 Router Configuration . ... . 78
OCX/STMX ATM IOAS . . o e 79
OCX/STMXPOS IOAS . . o e e e 79
Numbering Scheme . ... . 79
ERX7xx Models, ERX14xx Models, and the ERX310 Router........... 79
E120and E320 Routers . . . ..o 80
Interface Specifier . ... 81
Exchanging Modules . . ... .. e 81
REfEreNCES . . e 81
Configuration Tasks . ... ... 82
Configuring the SONET/SDH Layers .. ... .ot 82
Configuring APS/MSP . . . .. 87
Configuring the Working Interface. . . ........... .. ... ... .. ... ... 87
Configuring the Protect Interface . .. .......... ... ... . ... 88
Configuring SONET/SDH Alarms . . .. ...t 90
Configuration Example. . ... 91
Configuring APS Event Collection . ........... ... ... ... . ... . . .... o1

Manual Switchingtoa RedundantPort. .......... ... ... ... .. .. ... ... 92
Testing Interfaces . . . ... 93
Loopback Testing . ... 93
Testing Connectivity . . ... 93
Monitoring SONET/SDH Interfaces . . . ... e 94
Monitoring Interface Statistics . . ... .. 95
Monitoring APS/MSP . ... 102
Chapter 4 Configuring Channelized OCx/STMx Interfaces . ..............ccvu... 107
OV IV BW oot 107
SONET APSand SDHMSP . .. ... e 107
MDL/FDL SUPROI . .o 107
MDL Standards . ... e 108

FDL Standards . . ... e 108
Timeout of Received MDL and FDL Messages . . . ..........oovv... 108
Frequency of FDL PathMessages . .. ..., 109
Higher-Level Protocols .. ... ... 109
Platform Considerations . .. .......... . e 109
COCX/STMxFO LIneModule . ... e 110
Interface Stack . ... 110
SONET/SDH VT Controllers . ... e m

T3 Controllers . ... N4

HDLC oo N4

Copyright © 2012, Juniper Networks, Inc. vii



JunosE 13.0.x Physical Layer Configuration Guide

Numbering Scheme . . ... . N4
ReferenCes . ... 15
Before You Configure an Interface . ........... o 16
Configuration Tasks . . ...t 17
SONET/SDH Configuration Tasks .. ...t 17
Configuring Higher Layers . . ... e 121
TI/E1 Configuration Tasks . . . ..o oo 121
Configuringan Unframed ElLine........... .. .. ... . .. .. ... .... 122
Configuring TTand ETLINes . ... ... i 123
Configuring T1 Interfaces to Send FDL Messages . . . ... oo oo v oot 125
Disabling Interfaces and Channel Groups . . ... ..o oo oo oot 127
Configuring Higher Layers . ... e 128

T3 Configuration Tasks . . ... 128

Configuring T3 Line Parameters . ..., 128
Configuring T3 Interfaces to Send MDL Messages . .. ........cvvo. .. 130
Configuring T1 Channelson T3 Interfaces . ............ ... ........ 131
Configuring T1 Channels to Send FDL Messages . . .. ..ot 134
Configuring Higher Layers . ... i 136

HDLC Channel Configuration Tasks . .. ....... ... .. 136
Optional Tasks . . ... . 136
Configuration Examples . . . ... 138

Example 1: Configuring Interfaces in SONET Mode . . .................. 139

Example 2: Configuring InterfacesinSDHMode . . .................... 140

Example 3: Configuring Frame Relay . . ......... ... .. 141

Example 4: Configuring PPP . . ... . 141
Testing Interfaces . ... 141

Sending BERT Patterns . .. ... 142

Receiving BERT Patterns. . ... ... . . 143

Enabling Local or Network Loopback . . ........ ... ... .. ... 144

Enabling Remote Loopback Testing . . . ............. .. 146

Testing Connectivity .. ... .. 148
Monitoring Interfaces . . ... . 149

SettingaBaseline . ... 150

Output Filtering . . . ..o 150

Monitoring APS/MSP . . ... 168

Chapter 5 Configuring EthernetInterfaces . .........cciii it 169
Ethernet Features OVerview . . ... e 170

Ethernet Interface Platform Considerations. . .......... ... ... ... .. ...... 171

Numbering Scheme .. ... . . . 171

ERX7xx Models, ERX14xx Models, and the ERX310 Router........... 171

E120and E320 RoUters. . .. ..o e 172

Interface Specifier . ... . 172
Fast Ethernet I/0O Modules Overview . .. ... o i 173

FE-81/0Module. . ... 173

FE-BSFPI/OModule. ... .. e 173
Gigabit Ethernet I/0 Modules and IOAS OVerview . . ... o oo oo oo 173
GE I/0 Modules OVEIVIEW . . ..ttt e 174

viii Copyright © 2012, Juniper Networks, Inc.



Table of Contents

GE-2 SFP I/0 Modules OVEIVIEW . . . .ot 175
Portson GE-2 SFP I/OModule . . ....... .. i 175
Bandwidth and Line Rate Considerations. .. ......................... 175

GE-81/0ModuleS OVEIVIEW . . . . oo e 176
Bandwidth and Line Rate Considerations . .......................... 176
Managing High-Density Ethernet. . ... ... ... ... L 177

OC3-2 GE APS I/0 Modules OVEIVIEW . . . . .o 178

ES2-S1GE-4 IOAS OVEIVIEW . . ottt e e e e e e e 178

ES2-STGE-8 I0OAS OVEIVIEW . . o o et e e e 179
ES2 4G LM Combination . . ... 179

Bandwidth and Line Rate Considerations. . ...................... 180
Managing High-Density Ethernet . . .......... ... .. .. ... ... ...... 181
ES210G LM Combination . ... ... 182
Bandwidth and Line Rate Considerations . . ...................... 182
Managing High-Density Ethernet. .. ....... ... ... .. . . . . ... ... .. 183
ES210G ADV LM Combination. . ... .. ... i 183
Bandwidth and Line Rate Considerations. . . ..................... 183
Managing High-Density Ethernet . ........ ... . ... ... .. .. ....... 184

ES2-S3 GE-20 IOAS OVEIVIEW . . . .o e 185

ES210G LM Combination . . ... .o e 185
Bandwidth and Line Rate Considerations. . ...................... 185
Managing High-Density Ethernet ... .......... ... ... .. ... .. .... 186

ES210G ADV LM Combination. ........ ... 186
Bandwidth and Line Rate Considerations. .. ..................... 186
Managing High-Density Ethernet . .......... ... ... ... ... ........ 186

10-Gigabit Ethernet IOAS OVEIVIEW . . . oo e 187

ES2-STI0GE IOAS OVEIVIEW . . v v vttt e e e e e e e 187
Managing High-Density Ethernet . ... ... .. ... ... . . . . . . . . . . .. ..., 187

ES2-S2 10GE PR IOAS OVEIVIEW . . v e e e 188
ES2 10G Uplink LM Combination . ........... oo i 188

Uplink Operation . ... e 188
Multicast . . ... 189
L2 P 189
Flow Controland Policy . . ... e 189

ES210G LM Combination . . ... 189
AcCCess Operation . . ...t 190
Multicast . ... 190
Flow Controland Policy . . ... e 190

ES210G ADV LM Combination. . ......... . 190
Access Operation . ... 191
Multicast . ... 191
Flow Controland Policy .. ... 191

Ethernet References . ... .. 191

High-Density Ethernet Overview . ... . e 192

Managing Port Redundancy on Gigabit Ethernet /OModules. .. ............ 193
Specifying the Timeout for Switchover to the RedundantPort. . ......... 193
Performing a Forced Switchover to the RedundantPort................ 194
Specifying the Timeout for Switchover to the Redundant Port........... 194

Copyright © 2012, Juniper Networks, Inc. ix



JunosE 13.0.x Physical Layer Configuration Guide

Disabling Port RedundanCy . .. ...t 194
Configuring Ethernet Interfaces . . ... ... . . . . 195
Configuring the Physical Interface . . . ... 196
Selecting an Ethernet Interface . .......... ... . . . . 196
Selecting a Fast Ethernet Interface . .......... ... ... ... ... ..... 196
Selecting a Gigabit Ethernet Interface. . ................. ... .. ... 197
Selecting a 10-Gigabit Ethernet Interface. .. ........... ... ....... 198
ConfiguringtheLineSpeed . . ... ... . 198
Configuringthe Duplex Mode . . ... ... e 199
Specifyingthe MTU . .. ... e 199
Specifying the Duration for Computing Load Statistics................ 200
Adding a Description for the Ethernet Interface. . .................... 200
Validating MAC Addresses Per Interface........... ... ... . ... ....... 200
Configuring the Debounce Timer . ... .o e 201
Modifying the Debounce Interval . . ......... ... .. . . . ... 202
Disabling Ethernet Interfaces . ... 203
Setting Statistics Baselines for Ethernet Interfaces . . ..................... 203
Monitoring the Status of Fast Ethernet Interfaces. . ...................... 204
Monitoring the Status of Gigabit Ethernet and 10-Gigabit Ethernet Interfaces . . 208
Monitoring the Status of MAC Address Validation on Physical Interfaces. . . . .. 214
Chapter 6 Managing Tunnel-Service and IPSec-Service Interfaces............... 217
Tunnel-Service and IPSec-Service Overview . . . ... i 217
Types of Tunnel-Server Ports . . ... e 218
Dedicated Tunnel-Server Ports . .. ... ... .. . i 218
Shared Tunnel-Server Ports. . ... .. i 218
Types of Tunnel-Service Interfaces. .. ........... ... .. .. . . ... 218
Tunnel-Service Interface Platform Considerations . . ...................... 219
Supported Modules for Dedicated Tunnel-Server Ports . .. ............. 220
ERX7xx Models, ERX14xx Models, and the ERX310 Router. . ........ 220
E120and E320 ROUtEIS . . .. 220
Supported Modules for Shared Tunnel-Server Ports . . ................ 220
ERX14xx Models and the ERX310 Broadband Services Router. ... ... 220
E120and E320 RouUters. . ..o 221
Numbering Scheme . .. ... . 221
ERX7xx Models, ERX14xx Models, and the ERX310 Router. .. ........ 221
E120and E320 RoUters. . ..o 221

Interface Specifier . . ... .. 222

Supported Applications for Dedicated and Shared Tunnel-Server Ports . . . 222
Redundancy and Interface Distribution of Tunnel-Service Interfaces

OV IV BW o ot 223
SMs, ES2-S1 Service IOA, and Shared Tunnel-Server Modules Overview . . . . .. 223
Static IP Tunnel-Service Interfaces . . ........ ... .. . . . ... 224
Dynamic Tunnel-Service Interfaces . . ... i 224
Interface Allocation for Shared Tunnel-Server Modules . . .............. 225
ISMS OVEIVIEW & e e 225

X Copyright © 2012, Juniper Networks, Inc.



Table of Contents

Tunnel-Service Interface Considerations . ........... ... ... ..., 226
Provisioning Tunnel-Service Interfaces . ............ ... ... . ... ..., 226
Bandwidth Limitations of Shared Tunnel-Server Ports . .. .......... 226
Exchanging Tunnel-Server Modules . . . ........ ... . ... 227
Unprovisioning Tunnel-Service Interfaces . . .. ....................... 228
Configuring Tunnel-Server Ports and Tunnel-Service Interfaces. . ........... 228
|dentifying the Physical Location of the Tunnel-ServerPort. . ........... 229
Provisioning the Maximum Number of Interfaces on a Tunnel-Server
0] 229
Reserving Bandwidth on Shared Tunnel-Server Ports . ................ 230
Unprovisioning Tunnel-Service Interfaces . .. ............ ... 231
Monitoring Tunnel-Service Interfaces . . ......... .. i 232
Part 2 Index
INOEX . . 239

Copyright © 2012, Juniper Networks, Inc. Xi



JunosE 13.0.x Physical Layer Configuration Guide

xii Copyright © 2012, Juniper Networks, Inc.



List of Figures

Part 1
Chapter1

Chapter 2

Chapter 3

Chapter 4

Chapter 6

Chapters

Configuring Channelized T3 Interfaces.........coviiiiiiiiiininnennenn 3
Figure 1: Stack for Channelized T3 Interface . . .......... ... . . . . . .. 7
Figure 2: T1 Channels and DSO Timeslotsona T3 Line...................... 8
Configuring T3andE3Interfaces. . ...ttt i i e 45
Figure 3: Stack for T3 ATM Interfaces. . . . ... ... i i 49
Figure 4: Stack for T3 Frame and E3 Frame Interfaces . ... ................. 49
Configuring Unchannelized OCx/STMx Interfaces . ............covun... 71
Figure 5: Interface Stack for OCx/STMx/DS3-ATM Interfaces................ 76
Figure 6: Interface Stack for OCx/STMx POS and OC48/STM16 Interfaces. . . .. 77
Figure 7: Interface Stack for OCx/STMx POS Interfaces. .. .................. 79
Configuring Channelized OCx/STMx Interfaces .. .................... 107
Figure 8: Stack for cOCx/STMx Interfaces. . ......... . i m
Figure 9: SONET Multiplexing . . . . ... e 12
Figure 10: SDH Multiplexing . . . ..o oo 13
Figure 11: Configuring Fractional TTinSONETMode . . ..., 139
Figure 12: Configuring Fractional E1 and Unframed E1in SDH Mode . ......... 140
Managing Tunnel-Service and IPSec-Service Interfaces . .............. 217
Figure 13: Interface Stacking for Tunnel-Service Interfaces. . ................ 218

Copyright © 2012, Juniper Networks, Inc. xiii



JunosE 13.0.x Physical Layer Configuration Guide

Xiv Copyright © 2012, Juniper Networks, Inc.



List of Tables

Part1
Chapter1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

About the Documentation......... ..ot i i i e xvii
Table T Notice IcoNs . . . .o XViii
Table 2: Text and Syntax Conventions. . ......... ... .. ... xviii
Chapters
Configuring Channelized T3 Interfaces . .........ccoiiii i iieinnennenn 3
Table 3: MDL and FDL Message Stringsand Message TypeS. . .. ... in 4
Table 4: Sample T1 Subchannel/Timeslot Assignments. . ................... 8
Configuring T3andE3Interfaces..........ccoiiiiiiiii it i 45
Table 5: MDL Message Stringsand Message TypesS . ..o oo oo 46
Configuring Unchannelized OCx/STMx Interfaces . ...............o.... 71
Table 6: Sample Pairings for Valid APS/MSP Groups . . . . ..o oo oo e e 72
Table 7: Explanation of KIByte . . ... ..o 74
Table 8: Explanationof K2Byte. . ... 74
Configuring Channelized OCx/STMx Interfaces .. ............couvnt. 107
Table 9: MDL and FDL Message Strings and Message Types. .. ... ovvv i v 108
Table 10: Tributary Standards That cOCx/STMx Interfaces Support . ......... 12
Table 11: Identifiers for SONET/SDH VT Controllers. . ...................... 13
Table 12: Definitions for Identifiers for SONET/SDH VT Controllers. . ......... N3
Table 13: Identifiersfor T3 Controllers. . . ... ... o e N4
Configuring EthernetInterfaces . ......... ..ottt i i 169
Table 14: Average Data Rate for ERX310 router or in Slots 2 or 4 of an ERX1440

FOUTET o 177
Table 15: Average Data Rate When Installed in All Other Slots on an ERX1440

FOULET L e 177
Table 16: Average Data Rate for One ES2-S1 GE-8 IOA Installed with an ES2 4G

LM e 180
Table 17: Average Data Rate for Two ES2-S1 GE-8 I0OAs Installed with an ES2

4G LM 180
Table 18: Average Data Rate for ES2-S1 GE-8 IOA Combined with Other IOA

TypesinSame SIot. . ... 181
Table 19: Average Data Rate for One ES2-S1GE-8 IOA Installed with an ES2 10G

LM 182
Table 20: Average Data Rate for Two ES2-51 GE-8 IOAs Installed with an ES2

10G LM . 183
Table 21: Average Data Rate for One ES2-51GE-8 IOA Installed with an ES2 10G

ADV LM e 184

Copyright © 2012, Juniper Networks, Inc. XV



JunosE 13.0.x Physical Layer Configuration Guide

Chapter 6

Table 22: Average Data Rate for Two ES2-S1 GE-8 |IOAs Installed with an ES2

T0G ADV LM . 184
Table 23: Average Data Rate for One ES2-S3 GE-20 IOA Installed with an ES2

T0G LM L 185
Table 24: Average Data Rate for One ES2-53 GE-20 IOA Installed with an ES2

TOG ADV LM . . 186
Table 25: show interfaces fastEthernet Output Fields . .. .................. 205
Table 26: show interfaces gigabitEthernet and show interfaces

tenGigabitEthernet Output Fields . . ... ... ... .. 210
Table 27: show ip mac-validate interface fastEthernet Output Fields......... 214
Managing Tunnel-Service and IPSec-Service Interfaces ............... 217
Table 28: Sample Capacity, Configuration, and Utilization Values for

Tunnel-Service Interfaces . . ... 227
Table 29: show tunnel-server Output Fields . . .. ........ . ... ... ... .... 234

XVi

Copyright © 2012, Juniper Networks, Inc.
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+ E Series and JunosE Documentation and Release Notes on page xvii
« Audience on page xvii

« E Series and JunosE Text and Syntax Conventions on page xvii

« Obtaining Documentation on page xix

« Documentation Feedback on page xix

« Requesting Technical Support on page xix

E Series and JunosE Documentation and Release Notes

For a list of related Junosk documentation, see
http://www.juniper.net/techpubs/software/index.html .

If the information in the latest release notes differs from the information in the
documentation, follow the JunosE Release Notes.

To obtain the most current version of all Juniper Networks® technical documentation,
see the product documentation page on the Juniper Networks website at
http://www.juniper.net/techpubs/ .

Audience

This guide is intended for experienced system and network specialists working with
Juniper Networks E Series Broadband Services Routers in an Internet access environment.

E Series and JunosE Text and Syntax Conventions

Table 1 on page xviii defines notice icons used in this documentation.
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Table 1: Notice Icons

Icon Meaning

Informational note

Description

Indicates important features or instructions.

Caution

Indicates a situation that might result in loss of data or hardware damage.

Warning

Alerts you to the risk of personal injury or death.

Laser warning

Al

Alerts you to the risk of personal injury from a laser.

Table 2 on page xviii defines text and syntax conventions that we use throughout the
E Series and JunosE documentation.

Table 2: Text and Syntax Conventions

Convention

Bold text like this

Description

Represents commands and keywords in text.

Examples

« Issue the clock source command.
« Specify the keyword exp-msg.

Bold text like this

Represents text that the user must type.

host1(config)#traffic class low-lossl

Fixed-width text like this

Represents information as displayed on your
terminal’s screen.

host1#show ip ospf 2

Routing Process OSPF 2 with Router
ID 5.5.0.250

Router is an Area Border Router
(ABR)

Italic text like this

« Emphasizes words.
« |dentifies variables.

« |dentifies chapter, appendix, and book
names.

« There are two levels of access: user and
privileged.

o clusterld, ipAddress.
« Appendix A, System Specifications

Plus sign (+) linking key names

Indicates that you must press two or more
keys simultaneously.

Press Ctrl + b.

Syntax Conventions in the Command Reference Guide

Plain text like this

Represents keywords.

terminal length

Italic text like this

Represents variables.

mask, accessListName

Xviii
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Table 2: Text and Syntax Conventions (continued)

Convention Description Examples

| (pipe symbol) Represents a choice to select one keyword diagnostic | line
or variable to the left or to the right of this
symbol. (The keyword or variable can be
either optional or required.)

[ 1 (brackets) Represent optional keywords or variables. [ internal | external ]

[ 1* (brackets and asterisk) Represent optional keywords or variables [levell|level2 | 11 ]*
that can be entered more than once.

{ } (braces) Represent required keywords or variables. { permit |deny } {in|out}

{ clusterld | ipAddress }

Obtaining Documentation

To obtain the most current version of all Juniper Networks technical documentation, see
the Technical Documentation page on the Juniper Networks Web site at
http://www.juniper.net/.

To download complete sets of technical documentation to create your own
documentation CD-ROMs or DVD-ROMs, see the Portable Libraries page at

http://www.juniper.net/techpubs/resources/index.html

Copies of the Management Information Bases (MIBs) for a particular software release
are available for download in the software image bundle from the Juniper Networks Web
site athttp://www.juniper.net/.

Documentation Feedback

We encourage you to provide feedback, comments, and suggestions so that we can
improve the documentation to better meet your needs. Send your comments to
techpubs-comments@juniper.net, or fill out the documentation feedback form at
https://www.juniper.net/cgi-bin/docbugreport/. If you are using e-mail, be sure to include
the following information with your comments:

« Document or topic name
- URL or page number

« Software release version

Requesting Technical Support

Technical product support is available through the Juniper Networks Technical Assistance
Center (JTAC). If you are a customer with an active J-Care or JNASC support contract,
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or are covered under warranty, and need post-sales technical support, you can access
our tools and resources online or open a case with JTAC.

« JTAC policies—For a complete understanding of our JTAC procedures and policies,
review the JTAC User Guide located at
http://www.juniper.net/us/en/local/pdf/resource-guides/7100059-en.pdf .

« Product warranties—For product warranty information, visit
http://www.juniper.net/support/warranty/ .

« JTAC hours of operation—The JTAC centers have resources available 24 hours a day,
7 days a week, 365 days a year.

Self-Help Online Tools and Resources

For quick and easy problem resolution, Juniper Networks has designed an online
self-service portal called the Customer Support Center (CSC) that provides you with the
following features:

« Find CSC offerings: http://www.juniper.net/customers/support/

« Search for known bugs: http://www2.juniper.net/kb/

« Find product documentation: http://www.juniper.net/techpubs/

« Find solutions and answer questions using our Knowledge Base: http://kb.juniper.net/

. Download the latest versions of software and review release notes:
http://www.juniper.net/customers/csc/software/

« Search technical bulletins for relevant hardware and software notifications:
https://www.juniper.net/alerts/

. Join and participate in the Juniper Networks Community Forum:
http://www.juniper.net/company/communities/

« Open a case online in the CSC Case Management tool: http://www.juniper.net/cm/

To verify service entitlement by product serial number, use our Serial Number Entitlement
(SNE) Tool: https://tools.juniper.net/SerialNumberEntitlementSearch/

Opening a Case with JTAC
You can open a case with JTAC on the Web or by telephone.

« Use the Case Management tool in the CSC at http://www.juniper.net/cm/ .

. Call1-888-314-JTAC (1-888-314-5822 toll-free in the USA, Canada, and Mexico).

For international or direct-dial options in countries without toll-free numbers, see
http://www.juniper.net/support/requesting-support.html.
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CHAPTERI1

Configuring Channelized T3 Interfaces

Overview

Use the procedures described in this chapter to configure channelized T3 (CT3) interfaces
on E Series Broadband Services Routers.

This chapter contains the following sections:

« Overview on page 3

« Platform Considerations on page 5

« References on page 9

« Before You Configure an Interface on page 9
« Configuration Tasks on page 10

« Configuration Example on page 22

« Testing Interfaces on page 22

« Monitoring Interfaces on page 28

MDL/FDL Support

Channelized T3 interfaces are supported by the modules described in this chapter.
Configuration procedures for all channelized T3 physical interfaces are identical; however,
the capabilities of the modules differ. Each port on a CT3 module offers a total
bidirectional rate of 43.008 Mbps.

This section describes the features of channelized T3 interfaces. For information about
configuring channelized T3 interfaces over SONET/SDH, see “Configuring Channelized
OCx/STMx Interfaces” on page 107.

Channelized T3 interfaces on some line modules support maintenance data link (MDL)
messages at the T3 level and facilities data link (FDL) messages at the T1 level. For a list
of the line modules that support MDL and FDL, see ERX Module Guide, Appendix A, Module
Protocol Support.

You can use MDL and FDL messages to determine the status of a link and to display
statistics for the remote end of a connection. MDL and FDL messages do not interfere
with other data transmitted over the link.
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MDL Standards

You can configure channelized T3 interfaces to send MDL messages that comply with
ANSI T1.107a-1990 Standard for Telecommunications—Digital Hierarchy — Supplement
to Formats Specification (August 1990). MDL messages identify a particular link by
sharing common codes for data such as the equipment identifier, line identifier, frame
identifier, and unit.

FDL Standards

Similarly, you can configure T1 channels to send FDL messages that comply with either
or both of the following standards:

« ANSI T1.403-1989 Standard for Telecommunications—Network and Customer
Installation Interfaces — DS1Metallic Interface — Robbed-bit Signaling State Definitions
(1989)

FDL messages that comply with the ANSI standard identify a particular link by sharing
common codes for data such as the equipment identifier, line identifier, frame identifier,
and unit.

« AT&T Technical Reference 54016—Requirements for Interfacing Digital Terminal
Equipment to Services Employing the Extended Superframe Format (September1989)

FDL messages that comply with the AT& T standard identify a particular link by sharing
performance data and do not use common codes for data such as the equipment
identifier, line identifier, frame identifier, and unit.

Timeout of Received MDL and FDL Messages

When a line module receives an MDL or FDL message string, it stores the strings for a
period of 10 seconds after the last message was received. If the line module does not
receive another message of any type containing the same string within 10 seconds, it
erases the local copy of the message.

Most MDL and FDL message strings are common to all three types of messages that can
be transmitted: path identifications, idle signals, and test signals. Certain message strings,
however, are unique to a particular message type. Table 3 on page 4 briefly describes
each MDL/FDL message string and indicates, with a checkmark (v), the types of messages
in which it can be sent.

Table 3: MDL and FDL Message Strings and Message Types

Message Path Idle Signal | Test Signal
String Description Message Message Message
eic Equipment identification code v v v

fic Frame identification code v v 4

generator Generator number — — v

lic Line identification code v 4 v

4 Copyright © 2012, Juniper Networks, Inc.



Chapter 1: Configuring Channelized T3 Interfaces

Table 3: MDL and FDL Message Strings and Message Types (continued)

Message Path Idle Signal | Test Signal
String Description Message Message Message
pfi Facility identification code v - -

port Equipment port number - v -

unit Unit identification code v v v

As long as another message of any type containing the same string is received within 10
seconds, the line module retains the local copy of the message string and resets the
10-second timer for that string.

For example, if a line module receives an MDL or FDL test signal message containing an
eic string, and then receives an idle signal message within 10 seconds that also contains
an eic string, it retains the local copy of the most recent eic string received and resets the
10-second timer for that message. However, if 10 seconds pass without the line module
receiving a path identification, test signal, or idle signal message containing an eic string,
the line module erases the local copy of the eic message string.

For message strings that are unique to a particular message type, the line module must
receive another message of the same type containing this string in order to retain the
local copy of the string and reset the timer. For example, if the line module receives a
test signal message containing a generator string and does not receive another test signal
message within 10 seconds, it will erase the local copy of the generator string.

Frequency of FDL Path Messages

E Series Routers transmit FDL path identifier messages every second. This behavior
complies with the ANSI T1.403 specification (see “References” on page 9 for more
information) and is consistent with the MDL implementation for E Series Routers.

Higher-Level Protocols

See ERX Module Guide, Appendix A, Module Protocol Support for information about the
higher-level protocols that channelized T3 interfaces support.

Platform Considerations

You can configure channelized T3 interfaces on the following Juniper Networks E Series
Broadband Services Routers:

« ERX1440 router
« ERX1410 router
« ERX710 router
« ERX705 router
« ERX310 router
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e NOTE: The Juniper Networks E120 and E320 Broadband Services Routers
do not support configuration of channelized T3 interfaces.

For detailed information about the modules that support channelized T3 interfaces on
ERX7xx models, ERX14xx models, and the ERX310 router:

« See ERX Module Guide, Table 1, Module Combinations for detailed module specifications.

« See ERX Module Guide, Appendix A, Module Protocol Support for information about the
protocols and applications that channelized T3 modules support.

CT3/T3-FO Line Modules and CT3/T312 I/0 Modules

Exchanging Modules

Interface Stack

ERX7xx models, ERX14xx models, and the ERX310 router support the CT3/T3-FO line
module and CT3/T3 12 I/0 module. The CT3/T3-FO0 line module and CT3/T3121/0
module support both channelized and unchannelized T3 operation. You can configure
a mixture of channelized and unchannelized ports on these modules. For information
about configuring unchannelized T3 ports, see “Configuring Channelized T3 Interfaces”
on page 3.

ERX14xx models support upto12CT3/T3-FO line modulesand12CT3/T312 /0 modules,
ERX7xx models support up to 5 CT3/T3-FO0 line modules and 5 CT3/T3 12 I/0 modules,
and the ERX310 router supports up to two CT3/T3-FO line modules and two CT3/T3 12
I/0 modules. Each CT3/T3 12 I/0 module has 12 physical T3 (DS3) ports. Each port uses
two SMB connectors: one for the transmit (TX) connection and one for the receive (RX)
connection.

CT3/T3-FO linemodules and CT3/T312 /0 modules support the following in channelized
mode:

« 28 asynchronous T1 (DS1) channels per T3 port
« 24 DS0 channels (64-Kbps) per T1interface
« 166 DS0 channels per T3 port

If you replace a CT3/T3 line module and a CT3/T3 I/0 module with a CT3/T3-FO line
module and a CT3/T3 12 I/0 module or vice versa, you must erase the configuration of
the existing modules. See the slot accept command in Managing Modules in the JunosE
System Basics Configuration Guide.

Figure 1 on page 7 shows the stack for a channelized T3 interface. To configure a
channelized T3 interface, configure a T3 controller, followed by a T1 channel, and then
a fractional T1 channel. Finally, you must configure a High-Speed Data Link Control
(HDLC) data channel on the interface.
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Figure 1: Stack for Channelized T3 Interface
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For more information about the layers in a channelized T3 interface, see “Numbering
Scheme” on page 7.

e NOTE: For a detailed description of interface types and specifiers, see
Interface Types and Specifiers in JunosE Command Reference Guide. For
information about interfaces, see Planning Your Network in Junosk System
Basics Configuration Guide.

Numbering Scheme

This section describes how to identify each layer in a channelized T3 interface stack.

T3 Controllers

A T3 controller on a channelized T3 interface is identified using the slot/port format
where:

« slot—Number of the slot in which the line module resides in the chassis.

In ERX7xx models, line module slots are numbered 2-6; slots O and 1 are reserved for
SRP modules. In ERX14xx models, line module slots are numbered 0—5 and 8-13; slots
6 and 7 are reserved for SRP modules. In an ERX310 router, line module slots are
numbered 0-2; slot O is reserved for the SRP module.

- port—Number of the port on the I/0 module. On a CT3/T312 I/0 module, ports are
numbered 0-T1.

For information about installing line modules and I/0 modules in ERX routers, see ERX
Hardware Guide, Chapter 4, Installing Modules.

T1Channels

A T3 line consists of 28 T1 channels (or data streams). A T1 channel is identified by its
number in the range 1-28.

Each T1channel is an aggregate of 24 DSO timeslots, as shown in Figure 2 on page 8.
To configure an entire T1 line, assign 24 timeslots to each channel.
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Figure 2: T1 Channels and DSO Timeslots ona T3 Line
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Fractional T1

Fractional T1is a portion of a T1 line. To configure fractional T1on a channelized T3
interface, you assign a range of DSO timeslots to a T1 channel and subchannel. A
subchannel is group of timeslots. Subchannel numbers range from 1-24 and do not
necessarily correspond to DSO timeslots. The subchannel number identifies a fractional
T1channel.

For example, you might make the assignments for subchannels 1-6 as listed in Table 4
on page 8.

Table 4: Sample T1Subchannel/Timeslot Assignments

Subchannel DSO Timeslot

1 1-4,10, 22-24
2 5-6

3 7-9

4 n

5 12-15,20-21
6 16-19

To configure the subchannels listed in Table 4 on page 8, use the following command
to specify the T3 controller in chassis slot O, port 1.

host1(config)#controller t3 0/1

Then assign the timeslots to channel 1, subchannel 1.

host1(config-controll)#t11/1 timeslots 1-4,10,22-24
host1(config-controll)#t11/2 timeslots 5-6
host1(config-controll)#t11/3 timeslots 7-9
host1(config-controll)#t11/4 timeslots 11
host1(config-controll)#t11/5 timeslots 12-15,20-21
host1(config-controll)#t11/6 timeslots 16-19
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References

HDLC Channels

To identify an HDLC channel or the complete channelized T3 interface, use the format
slot/port:T1 channel/subchannel. Refer to the preceding sections for definitions of the
variables.

For more information about channelized T3 interfaces, consult the following resources:

« RFC1661—The Point-to-Point Protocol (PPP) (July 1994)

« RFC 2495—Definitions of Managed Objects for the DS]1, E1, DS2 and E2 Interface Types

(January 1999)

« RFC 2495—Definitions of Managed Objects for the DS1, E1, DS2 and E2 Interface Types
(January 1999)

« ANSIT1.107a-1990 Standard for Telecommunications—Digital Hierarchy — Supplement
to Formats Specification (August 1990)

« ANSI T1.403-1989 Standard for Telecommunications—Network and Customer
Installation Interfaces — DS1Metallic Interface — Robbed-bit Signaling State Definitions
(1989)

« AT&T Technical Reference 54016—Requirements for Interfacing Digital Terminal
Equipment to Services Employing the Extended Superframe Format (September1989)

For more information about bit error rate test (BERT) patterns, see:

« |ITU O.151—Error performance measuring equipment operating at the primary rate and
above (October 1992)

« |ITU O.153—Basic parameters for the measurement of error performance at bit rates
below the primary rate (October 1992)

« TIM1.3 Working Group—A Technical Report on Test Patterns for DS1 Circuits (November
1993)

« ANSI T1.404-1994 Standard for Telecommunications—Network-to-Customer — DS3
Metallic Interface Specification (1994)

Before You Configure an Interface

Before you configure a channelized T3 interface, verify the following:

« You have installed the line module and the I/0 module correctly.

- Each configured lin