JuniPer

NETWORKS

Junos® OS

SONET/SDH Interfaces Feature Guide for Routing
Devices

Modified: 2018-03-13

Copyright © 2018, Juniper Networks, Inc.



Juniper Networks, Inc.

1133 Innovation Way

Sunnyvale, California 94089

USA

408-745-2000

www.juniper.net

Juniper Networks, the Juniper Networks logo, Juniper, and Junos are registered trademarks of Juniper Networks, Inc. and/or its affiliates in
the United States and other countries. All other trademarks may be 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.

Junos® OS SONET/SDH In terfaces Feature Guide for Routing Devices
Copyright © 2018 Juniper Networks, Inc. All rights reserved.

The information in this document is current as of the date on the title page.
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
https://www.juniper.net/support/eula/. By downloading, installing or using such software, you agree to the terms and conditions of that
EULA.

ii Copyright © 2018, Juniper Networks, Inc.


https://www.juniper.net/support/eula/

Table of Contents

Part 1
Chapter1

Part 2
Chapter 2

About the Documentation . ... . XV
Documentation and Release Notes . . ......... ... i, XV
Supported Platforms . .. ... e XV
Using the Examplesin ThisManual . ........ .. ... ... ... .. . ... ... XV

Merginga FullExample . . ... ... XVi
Merging a Snippet . . ... XVi
Documentation Conventions . ......... . .. XVii
Documentation Feedback . ........ ... . XiX
Requesting Technical Support . ........ ... Xix
Self-Help Online Toolsand Resources . . . ......ovviiiiiii ... Xix
OpeningaCase With JTAC . . . ... oo s XX

Overview

SONET/SDH Interfaces OVerVIEW . .....ccoviirirnrininiarnnnnenennnns 3

SONET/SDH Interfaces OVErVIEW . . .. ..ot e 3

Configuring SONET/SDH Interfaces

Configuring SONET/SDH Physical Interface Properties.................. 7
Configuring SONET/SDH Physical Interface Properties. . .................... 8
Configuring SONET/SDH Physical Interface Options . .. ................. 8
Configuring SONET/SDH Interface-Specific Options . . .................. 9
Configuring MPLS Option for Passive Monitoring . .. ... ... n
Configuring Automatic Protection Switching Options .. ................. n
Configuring the Media MTU . . ... . e 14
Configuring the Media MTU on SONET/SDH Interfaces . . . .................. 15
Framing Mode OVEIVIEW . . ... e e e e e 17
Configuring SONET/SDH Framing Mode forPorts . . ....................... 18
Configuring Virtual Tributary Mapping . . . . .. ... oo 18
Incrementing STM ID OVEIVIEW . . . oo e e 19
Configuring an Incrementing STM ID to Interoperate with Older Equipment in
SDH MOdE . . .o 20
SONET/SDH Rate-Selectability Overview . . ... 21
Configuring SONET/SDH Rate-Selectability .. .. .......... ... ... .. ..... 23
SONET/SDH Interface Speed OVEIrVIEW . . ..o oo e 24
Configuring SONET/SDH Interface Speed . .. ... 25
SONET/SDH Header Byte Values Overview . . ... 27
Configuring SONET/SDH Header Byte Values to Identify Error Conditions. . . . .. 29
Understand the SONET Frame Checksum . ... ... oo e 30

Copyright © 2018, Juniper Networks, Inc. iii



SONET/SDH Interfaces Feature Guide for Routing Devices

Chapter 3

Chapter 4

Configuring the SONET/SDH Frame Checksum . ... ... ..o 30
Configuring SONET/SDH Loopback Capability to Identify a Problem as Internal
or External . ... 31
Configuring SONET/SDH Loopback Capability . ....................... 31
Displaying SONET/SDH Loopback Capability Configuration............. 32
Determining Whether the Problem Is Internal or External with Loopback
Capability .. ... e 33
SONET/SDH Path Trace IdentifierOverview . . . ......... ... . ... 34
Configuring the SONET/SDH Path Trace Identifier fora Circuit. .............. 34
SONET/SDH HDLC Payload Scrambling Overview . . .................c.o... 35
Configuring SONET/SDH HDLC Payload Scrambling for Link Stability . . ....... 35
Configuring the Clock Source on SONET/SDH Interfaces . .................. 36
Configuring Channelized 1Q and IQE SONET/SDH Loop Timing . . . . .......... 37
Damping Shorter Physical Interface Transitions. . ........... ... ... ........ 39
Configuring SONET Options for 10-Gigabit Ethernet Interfaces.............. 40
Configuring 4-Port OC192 PIC to Operate in OC768-over-OC192 Mode.. . ...... 42
Receive and Transmit Leaky Bucket Properties Overview . .................. 43
Configuring Receive and Transmit Leaky Bucket Properties to Reduce Network
CONgEStION . . 44
Configuring Interface Encapsulation on SONET/SDH Interfaces......... 47
Understanding Interface Encapsulation on SONET/SDH Interfaces........... 47
Understanding Encapsulation on a Physical SONET/SDH Interface....... 48
Point-to-Point Protocol (PPP) . ....... ... ... . . . .. 48
Cisco HDLC ... 48
Frame Relay . ... 48
Frame Relay Ether Type . ... .. oo e 49
Understanding Encapsulation on a Logical SONET/SDH Interface........ 49
Configuring Interface Encapsulation on SONET/SDH Interfaces . . ........... 50
Configuring the Encapsulation on a Physical SONET/SDH Interface. ... ... 50
Displaying the Encapsulation on a Physical SONET/SDH Interface........ 51
Configuring the Frame Relay Encapsulation on a Logical SONET/SDH
INterface . ... 51
Configuring the Point-to-Point Protocol Encapsulation on a Physical
SONET/SDH Interface . .. ...t e e 52
PPP Support on SONET/SDH Interfaces . ............ . . .. 52
Configuring PPP Support on SONET/SDH Interfaces . . .................... 53
Configuring How SONET/SDH Interface Defects Are Handled .......... 55
SONET/SDH Defect Triggers OVervieW . . .. .o oo 55
SONET/SDH Defect Hold Times for Damping Interface Transitions Overview . . . 57
Configuring SONET/SDH Defect Triggers . . . ..o oo 58
Configuring SONET/SDH Defect TriggerstoBe lgnored . . . .............. 59
Configuring SONET/SDH Defect Hold Times . . .......... ... 59
Displaying the Configuration Where the SONET/SDH Defects to be Ignored
are Listed . ... 59

Copyright © 2018, Juniper Networks, Inc.



Table of Contents

Chapter 5 Configuring APS and MSP to Protect from Circuit Failures............... 61
Automatic Protection Switching and Multiplex Section Protection Overview . . .. 62
Configuring Automatic Protect Switching . . ......... .. .. .. . . ... ... ... ... 63
Basic Automatic Protect Switching Overview .. ................. ... 66
Configuring Basic Automatic Protect Switching. . ........... ... ........... 66
Example: Configuring Basic APS Supporton Routers...................... 68
Configuring Lockout of Protection for SDH Interfaces. . ..................... 71
APS Timers OVaIVIBW . . ..ot e e 72
Configuring APS TimMerS . . e e 72
Container Interfaces for APS on SONET Links Overview . ................... 73
Configuring Container Interfaces for APS on SONET Links . . ................ 74

Configuring Container Interfaces on SONET Links . .. .................. 74
Displaying Container Interface Configuration ......................... 76
Displaying the APS Container Interface Configuration................... 77
APS Using a Container Interface with ATM Encapsulation Overview ... ........ 77
Configuring APS Using a Container Interface with ATM Encapsulation......... 78
Displaying APS Using a Container Interface with ATM Encapsulation.......... 79
Displaying APS Using a Container Interface with ATM Encapsulation. . . . .. 79
Displaying the APS Container Interface Configuration.................. 80
APS Load Sharing Between Circuit Pairs Overview . . ... ... ooiiii v ... 80
Configuring APS Load Sharing . . .. ..o 81
Example: Configuring APS Load Sharing Between Circuit Pairs . . ............ 82
Link PIC Redundancy OVEIVIEW . . . ..ottt e 85
Configuring Link PIC Redundancy . . . . . ..o e 86
Configuring Link State Replication. . .......... ... . ... . . ... .. ... . ... 86
Displaying Link PIC RedundancCy . . . ... oot 86
Switching Between the Working and Protect Circuits Overview ... ........... 87
Configuring Switching Between the Working and Protect Circuits . ........... 88
Revertive Mode OVEIVIEW . . ... e 90
Configuring Revertive Mode . ......... .. e 90
Switching Mode OVEIVIEW . . . ..ottt 92
Configuring Switching Mode . . ... ... e 93

Chapter 6 Configuring Aggregated SONET/SDH Interfaces for High Availability . ... 95

Understanding Aggregated SONET/SDH Interfaces . ...................... 95

Understanding Aggregated SONET/SDH Properties . .................. 95
Creating Aggregated SONET/SDH Interfaces . . ................... 96
SONET/SDH Link Aggregation Overview . .. ......... ... .. 96
Aggregated SONET/SDH Link Speed Overview . . . ................. 96
Configuring Aggregated SONET/SDH Minimum Links . . ............. 97
Configuring Aggregated SONET/SDH Interfaces .. ........................ 97
Configuring Aggregated SONET/SDH Interfaces. . ..................... 97
Configuring Device Count . ... e 97
Configuring Constituent Physical Interface . . ..................... 98
Configuring an Aggregated SONET/SDH Interfaces . . .............. 98
Displaying the Aggregated SONET/SDH Interface Configuration. ... .. 99
Deleting an Aggregated SONET/SDH Interface.. . . .................... 100
Deleting the Interface . ... .. 100
Deleting Device Count. . ...t 101

Copyright © 2018, Juniper Networks, Inc. \



SONET/SDH Interfaces Feature Guide for Routing Devices

Configuring Filtering on a Aggregated SONET/SDH Interface............ 101
Configuring Filters or Sampling on Aggregated SONET/SDH Links . ... 101
Configuring Filter Options . . . . ..o oo 101

Configuring Sampling on Aggregated SONET/SDH Interfaces........... 102
Configuring Sampling on a Aggregated SONET/SDH Interface. ... ... 102
Configuring Sampling Filter Options . ... ......... ... ... . . ... ... 102
Configuring Forwarding Options For a Sampling Filter. .. ........... 103

Part 3 Monitoring and Troubleshooting Information
Chapter 7 Monitoring SONET/SDH Interfaces . .......ccoiiiii it iii i iaenn 107
Packet Flow Monitoring on SONET/SDH Interfaces Overview . . ............. 107
To Monitor Packets with MPLS Labels . ........... ... ... ... . ... ..... 107
Enabling Packet Flow Monitoring on SONET/SDH Interfaces .. ............. 108

Configuring Packet Flow Monitoring on a SONET/SDH Interface......... 108

Configuring Packet Flow Monitoring on a Monitoring Services Interface . . . 109

Removing MPLS Labels from Incoming Packets . .. ................... 109

Configuring Multicast Statistics Collection on SONET Interfaces............. m
Configuring Multicast Statistics Collection on Aggregated SONET Interfaces . . . 11

Chapter 8 Troubleshooting SONET/SDH Interfaces.........coviiiiiiiinnnnnnns 13
Configuring Interface Diagnostics Tools to Test the Physical Layer

CoNNECHIONS . ..o 13

Configuring Loopback Testing . . ... .. ..o 13

Configuring BERT Testing . . . . ..ot 15

Starting and Stopping @a BERT Test . .. ... .o e 19

Investigating Interface Stepsand Commands. . ............ ... ... 19

Investigating Interface Steps and Commands Overview . .. ............. 120

Monitoring Interfaces. . ... . 120

Performing a Loopback Testonaninterface.......................... 121

Locating Interface Alarms . . . ... . 123

Monitoring SONET Interfaces . . ... e 123

Checklist for Monitoring SONET Interfaces .. .......... ... . ... ... .. 124

Monitoring SONET Interfaces . . ... 124
Displaying the Status of SONET Interfaces. ...................... 124
Displaying the Status of a Specific SONET Interface............... 125
Displaying Extensive Status Information for a Specific SONET

Interface . ... 127

Monitoring Statistics fora SONET Interface. . .................... 128
Verifying the Status of the Logical Interface . ........................ 130
Using Loopback Testing for SONET Interfaces. . ................oo ... 132

Checklist for Using Loopback Testing for SONET Interfaces............. 132

Diagnosing a Suspected Hardware Problem with a SONET Interface. . ... 134

Creating a Loopback . ... 134
Creating a Physical Loopback . ........... ... .. .. 134
Configuring a Local Loopback . . ........ .. 135

Setting ClockingtoInternal .. . ......... ... . . . 136

Verifying That the SONET InterfacelsUp............. ... ... ... . ..... 137

Clearing SONET Interface Statistics. . ................ ... ... .. ... ... 138

Vi Copyright © 2018, Juniper Networks, Inc.



Table of Contents

Checking That the Received and Transmitted Path Trace Are the Same.. .. 139

Forcing the Link LayertoStay Up . . . . ..o oo oo 140
Configuring Encapsulation to Cisco-HDLC ... ......... . ... .... 140
Configuring No-Keepalives . . ....... ... e 141

Pinging the SONET Interface . . ... e e 141

Checking for SONET Interface Error Statistics. . ...................... 142

Diagnosing a Suspected Circuit Problem . . ... ... ... .. . ... 143
Creating a Loop from the Routertothe Network . . ................ 144
Creating a Loop to the Router from Various Points in the Network . . . . 144

Locating SONET Alarms and Errors. . ... ... e 145

List of Common SONET Alarmsand Errors. . ... 146

Displaying SONET Alarms and Errors . . . ..o oo oo 147

Locating Most Common SONET Alarmsand Errors. . .................. 151

Locating Loss of Signal Alarms . . . ... .. o 152

Locating Alarm Indication Signal Alarms . . .. ....... ... .. ... 153
Example of a Router Receiving Only an AIS-P Alarm . .............. 153
Example of a Router Receiving Both an AlS-L and AIS-P Alarm. . . . .. 154

Locating Remote Defect Indication Alarms . .. ........ ... ... ... .... 156
Example of a Router Receiving Onlyan RDI-P Alarm . . ............. 156
Example of a Router Receiving Both an RDI-L and RDI-P Alarm . . . . .. 157

Locating Remote Error Indication Line Errors. . ... ... 158
Example of Only an REI-P Counter Incrementing.................. 158
Example of Both REI-L and REI-P Counters Incrementing . . ......... 159

Locating Bit Error Rate Alarms . . . ... 161

Locating Payload Label Mismatch Path Alarms. ...................... 162

Locating Loss of Pointer Path Alarms. .. ......... ... . . . . ... 165

Locating Unequipped Payload Alarms . . ..........c i 167

Locating Phase Lock Loop Alarms . . .. ..o oo 168

Enabling SONET Payload Scrambling . . ........ .. .. 17

Checklist for Enabling SONET Payload Scrambling . ................... 171

Understanding SONET Payload Scrambling . ......................... 17
Checking SONET HDLC Payload Scrambling . .................... 172
Configuring SONET HDLC Payload Scrambling . .................. 174

Checking the SONET Frame Checksum . . . ... ..o s 175

Checklist for Checking the SONET Frame Checksum . ................. 175

Understand the SONET Frame Checksum .. ........... ... ... .. ...... 176

Checking the SONET Frame Checksum . ... 176
Examining Output for Framing Errors . ... .. ..o oo 176
Checking the FCS Configuration . .......... ... . ... 179

Configuring a SONET Frame Checksum . ... 180
Returning to the Default 16-Bit Checksum . ...................... 180
Configuring a 16-Bit Checksum . ... i 181
Configuring a 32-Bit Checksum . . . ... ... .. 181

Part 4 Configuration Statements and Operational Commmands

Chapter 9 Configuration Statements .. ...t it st e e 185
advertise-interval . ...... ... 187
aggregate (SONET/SDH) . ... ..o e 187

Copyright © 2018, Juniper Networks, Inc. Vii



SONET/SDH Interfaces Feature Guide for Routing Devices

aggregated-sonet-options . . .. ... 188
ANNIEX .+ vttt 188
= 0 1 189
atm-0PtiIONS . . . 190
authentication-Key . ....... . . . 1901
DY S . 192
CloCKINg .« . 193
CONtaINEI-ABVICES . . oo 194
container-list . ... 194
CoNtaiNEr-0PtiIONS . . .ot 195
CoNtaiNEr-TY P . . 196
encapsulation (Container Interface) . ... 196
encapsulation (Logical Interface) .......... ... .. . . . . . 197
family . . 201
fast-aps-swWitCh . . ... 206
FCS 207
flEEr 209
FOrCE 210
framing (SONET and SDH Interfaces) . ......... .. ... . ... 21
hold-time (Physical Interface) . ... 212
hold-time (APS) ... 213
hold-time (SONET/SDH Defect Triggers) .. ... oo 214
=T ] = 215
link-speed (Aggregated SONET/SDH) .. ... e 216
lOCKOUT . . oo 217
l0OP-tiMING . .. 218
loopback (ADSL, DSO, E1/E3, SONET/SDH, SHDSL,and TI/T3) ... .......... 219
member-interface-speed . ........ . ... 220
member-interface-type . ... . . e 221
MINIMUM-INKS . e 222
mMpPls (INterfaces) . ... .o e 223
U L 224
neighbor (Automatic Protection Switching for SONET/SDH) .. ............. 228
overflow (Receive Bucket) . ... ... 228
overflow (Transmit Bucket) .. ... 229
(0= 1= B =1 (o T o 1 229
PAasSSIVe-MONItOr-MOAE . . . ..o e e 230
PAth-Trace . ... . 231
payload-scrambler . ... .. 232
pop-all-labels . . . ... 233
preserve-interface . ....... .. 234
Protect-CirCUIt . . . . o 235
TALE 235
receive-buCKet . ... . 236
receive-options-packets . ........ .. 237
receive-ttl-exceeded .. ... ... .. .. 237
FEUEST . ot e 238
required-depth . ... 239
revert-time (Interfaces) . . ... .o 240

viii

Copyright © 2018, Juniper Networks, Inc.



Table of Contents

FTC-2B1S L 240
SONEt-0PtIONS . . . e 241
speed (SONET/SDH) .. 243
SWItChINg-MoOde . . ... 244
13-0PtiIONS . . . 245
threshold .. ... 246
transmit-bucket . . ... .. 247
L= 248
VEMADDING . . oo 249
WOTKING-CIrCUIt . . . e 250
ZO-INCrEemMENt . .. 250
Chapter 10 Operational Commands . . ... ittt ittt ittt ittt na e ernnns 251
SOW AP . . ottt 252
show interfaces (Aggregated SONET/SDH) . . ... ..o 256
show interfaces (SONET/SDH) . .. ... e 263
show interfaces diagnostics optics (SONET) .. ... ... i 291

Copyright © 2018, Juniper Networks, Inc. ix



SONET/SDH Interfaces Feature Guide for Routing Devices

X Copyright © 2018, Juniper Networks, Inc.



List of Figures

Part 2 Configuring SONET/SDH Interfaces

Chapter 5 Configuring APS and MSP to Protect from Circuit Failures............... 61
Figure 1: APS/MSP Configuration Topologies. .. ..., 62
Figure 2: APS/MSP Configuration Topologies .. ............. .. ... ... .. 68
Figure 3: APS Load Sharing Between Circuit Pairs . . . ...................... 81
Figure 4: APS Load Sharing Between Circuit Pairs . ........................ 83

Part 3 Monitoring and Troubleshooting Information

Chapter 8 Troubleshooting SONET/SDH Interfaces.........ccviiiiiiiinnnnnnnn 13
Figure 5: Example of a SONET Network . . ... e 148
Figure 6: Example of an Upstream or Downstream Failure . .. .............. 150
Figure 7: Another Example of an Upstream or Downstream Failure . . ........ 150
Figure 8: Location of an LOS Alarmina SONET Network . . ................. 152
Figure 9: Example of a Router Receiving Only an AIS-P Alarm............... 154
Figure 10: Example of a Router Receiving Both an AIS-L and an AIS-P Alarm . . . 155
Figure 11: Example of a Router Receiving Only an RDI-P Alarm . ............. 156
Figure 12: Example of a Router Receiving Both an RDI-L and RDI-P Alarm . . . .. 157
Figure 13: Example of a Router Receiving Only an REI-P Counter

INCrementing . . ... 159
Figure 14: Example of a Router Receiving Both An REI-L and REI-P Counter
INCrementing . . ... 160

Copyright © 2018, Juniper Networks, Inc. Xi



SONET/SDH Interfaces Feature Guide for Routing Devices

xii Copyright © 2018, Juniper Networks, Inc.



List of Tables

Part 2
Chapter 2

Chapter 3

Chapter 4

Part 3
Chapter 8

About the Documentation. ...ttt i i et XV
Table 1: NOtiCE ICONS . . . e XVii
Table 2: Text and Syntax Conventions. . ......... ... .. ... xviii

Configuring SONET/SDH Interfaces

Configuring SONET/SDH Physical Interface Properties.................. 7
Table 3: Port Speed Restrictions for SONET/SDH OC3/STM1 (Multi-Rate)

MICS 21
Table 4: OC12/STM4 Port Configuration Restrictions on

MIC-3D-8CHOC3-4CHOCI2 . ... e e 21
Table 5: OC3/STM1 Port Configuration Restrictions on

MIC-3D-8CHOC3-4CHOCIZ . . . . o e 22
Table 6: OC12/STM4 Port Configuration Restrictions on

MIC-3D-4CHOC3-2CHOCI2Z . .. e e 22
Table 7: OC3/STM1 Port Configuration Restrictions on

MIC-3D-4CHOC3-2CHOCTZ . . . . e e e e 22
Table 8: Type 1 PIC Mode Combinations. . .......... ... . ... 24
Table 9: Type 2 PIC Mode Combinations. . . ........ ... .. 25
Table 10: SONET/SDH Framing Bytes for SpecificSpeeds. . ................. 27
Configuring Interface Encapsulation on SONET/SDH Interfaces......... 47
Table 11: SONET/SDH Default Settings . . . ... . e 53
Configuring How SONET/SDH Interface Defects Are Handled .......... 55
Table 12: SONET/SDH and ATM Active Alarms and Defects . . ............... 55

Monitoring and Troubleshooting Information

Troubleshooting SONET/SDH Interfaces .. ........ccoiiiiiiiiiinnnn.. 13
Table 13: Loopback Modes by Interface Type . . . ... ... i N4
Table 14: BERT Capabilities by Interface Type . . . ... ... oot 18
Table 15: Commands Used to Monitor Interfaces . .. ........... .. ... ..... 120
Table 16: Commands Used to Perform Loopback Testing on Interfaces . ...... 122
Table 17: Checklist for Monitoring SONET Interfaces. . ..................... 124
Table 18: Status of SONET Interfaces. . .......... .. ... 125
Table 19: SONET Error Statistics . .. ... o 129
Table 20: Checklist for Using Loopback Testing for SONET Interfaces........ 133
Table 21: Problems and Solutions for a Physical Link That IsDown . .......... 138
Table 22: List of Common SONET AlarmsandErrors. . .................... 146
Table 23: STS Path Signal Label Assignments. .......................... 164
Table 24: Locationof the OnboardClock . . .. ... ... 170

Copyright © 2018, Juniper Networks, Inc. Xiii



SONET/SDH Interfaces Feature Guide for Routing Devices

Part 4
Chapter 10

Table 25: Checklist for Enabling SONET Payload Scrambling . ............... 17
Table 26: Checklist for Checking the SONET Frame Checksum .. ............ 175

Configuration Statements and Operational Coommands

Operational Commands . .. ..o ittt it i i et ittt s a e e eananns 251
Table 27: show aps Output Fields . . ... ... oo e 253
Table 28: Aggregated SONET/SDH show interfaces Output Fields. . .. ....... 256
Table 29: SONET/SDH show interfaces Output Fields . . .................. 264
Table 30: OC768 PIC show interfaces diagnostics optics Output Fields. ... ... 292
Table 31: Multi-Rate SONET/SDH PICs with SFP show interfaces diagnostics

optics Output Fields . . ... ... e 293
Table 32: OC192 PIC with XFP show interfaces diagnostics optics Output

Fields . .. 295

Xiv

Copyright © 2018, Juniper Networks, Inc.



About the Documentation

» Documentation and Release Notes on page xv
« Supported Platforms on page xv

« Using the Examples in This Manual on page xv
« Documentation Conventions on page xvii

« Documentation Feedback on page xix

« Requesting Technical Support on page xix

Documentation and 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
https://www.juniper.net/documentation/.

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

Juniper Networks Books publishes books by Juniper Networks engineers and subject
matter experts. These books go beyond the technical documentation to explore the
nuances of network architecture, deployment, and administration. The current list can
be viewed at https:/www.juniper.net/books.

Supported Platforms

For the features described in this document, the following platforms are supported:

« M Series
« MX Series

« T Series

Using the Examples in This Manual

If you want to use the examples in this manual, you can use the load merge or the load
merge relative command. These commands cause the software to merge the incoming
configuration into the current candidate configuration. The example does not become
active until you commit the candidate configuration.
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If the example configuration contains the top level of the hierarchy (or multiple
hierarchies), the example is a full example. In this case, use the load merge command.

If the example configuration does not start at the top level of the hierarchy, the example
is a snippet. In this case, use the load merge relative command. These procedures are
described in the following sections.

Merging a Full Example

To merge a full example, follow these steps:

1. From the HTML or PDF version of the manual, copy a configuration example into a
text file, save the file with a name, and copy the file to a directory on your routing
platform.

For example, copy the following configuration to a file and name the file ex-script.conf.
Copy the ex-script.conf file to the /var/tmp directory on your routing platform.

system {
scripts {
commit {
file ex-script.xsl;
1
1
}

interfaces {
fxpO {
disable;
unit O {
family inet {
address 10.0.0.1/24;
}
1
}
}

2. Merge the contents of the file into your routing platform configuration by issuing the
load merge configuration mode command:

[edit]
user@host# load merge /var/tmp/ex-script.conf
load complete

Merging a Snippet
To merge a snippet, follow these steps:

1. From the HTML or PDF version of the manual, copy a configuration snippet into a text
file, save the file with a name, and copy the file to a directory on your routing platform.

For example, copy the following snippet to a file and name the file
ex-script-snippet.conf. Copy the ex-script-snippet.conf file to the /var/tmp directory
on your routing platform.

commit {

XVi Copyright © 2018, Juniper Networks, Inc.
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file ex-script-snippet.xsl; }

2. Move to the hierarchy level that is relevant for this snippet by issuing the following
configuration mode command:

[edit]
user@host# edit system scripts
[edit system scripts]

3. Merge the contents of the file into your routing platform configuration by issuing the
load merge relative configuration mode command:

[edit system scripts]
user@host# load merge relative /var/tmp/ex-script-snippet.conf
load complete

For more information about the load command, see CLI Explorer.

Documentation Conventions

Table Ton page xvii defines notice icons used in this guide.

Table 1: Notice Icons

Icon Meaning Description

0 Informational note Indicates important features or instructions.
g Caution Indicates a situation that might result in loss of data or hardware damage.
a Warning Alerts you to the risk of personal injury or death.
% Laser warning Alerts you to the risk of personal injury from a laser.

Q Tip Indicates helpful information.

Q Best practice Alerts you to a recommended use or implementation.

Table 2 on page xviii defines the text and syntax conventions used in this guide.
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Table 2: Text and Syntax Conventions

Convention

Bold text like this

Description

Represents text that you type.

Examples

To enter configuration mode, type the
configure command:

user@host> configure

Fixed-width text like this

Represents output that appears on the
terminal screen.

user@host> show chassis alarms

No alarms currently active

[talic text like this « Introduces or emphasizes important « Apolicy term is a named structure
new terms. that defines match conditions and
. Identifies guide names. actions.
« Identifies RFC and Internet draft titles. ¢ JUnos OS CLI User Guide
« RFC1997 BGP Communities Attribute
[talic text like this Represents variables (options for which ~ Configure the machine’s domain name:
you substitute a value) in commands or
configuration statements. [edit]
root@# set system domain-name
domain-name
Text like this Represents names of configuration « To configure a stub area, include the

statements, commands, files, and
directories; configuration hierarchy levels;
or labels on routing platform
components.

stub statement at the [edit protocols
ospf area area-id] hierarchy level.

« Theconsole portislabeled CONSOLE.

< > (angle brackets)

Encloses optional keywords or variables.

stub <default-metric metric>;

| (pipe symbol)

# (pound sign)

Indicates a choice between the mutually
exclusive keywords or variables on either
side of the symbol. The set of choices is
often enclosed in parentheses for clarity.

Indicates a comment specified on the
same line as the configuration statement
to which it applies.

broadcast | multicast

(string1 | string2 | string3)

rsvp { # Required for dynamic MPLS only

[ 1 (square brackets)

Encloses a variable for which you can
substitute one or more values.

community name members [
community-ids ]

Indention and braces ({})

Identifies a level in the configuration
hierarchy.

; (semicolon)

Identifies a leaf statement at a
configuration hierarchy level.

[edit]
routing-options {
static {
route default {
nexthop address;
retain;
1
1
}

GUI Conventions

Xviii
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Table 2: Text and Syntax Conventions (continued)

Convention Description Examples
Bold text like this Represents graphical userinterface (GUI) « Inthe Logical Interfaces box, select
items you click or select. All Interfaces.
« To cancel the configuration, click
Cancel.
> (bold right angle bracket) Separates levels in a hierarchy of menu In the configuration editor hierarchy,
selections. select Protocols>Ospf.

Documentation Feedback

We encourage you to provide feedback, comments, and suggestions so that we can
improve the documentation. You can provide feedback by using either of the following
methods:

« Online feedback rating system—On any page of the Juniper Networks TechLibrary site
at https://www.juniper.net/documentation/index.html, simply click the stars to rate the
content, and use the pop-up form to provide us with information about your experience.
Alternately, you can use the online feedback form at
https://www.juniper.net/documentation/feedback/.

« E-mail—Sendyour comments to techpubs-comments@juniper.net. Include the document
or topic name, URL or page number, and software version (if applicable).

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 Partner Support Service
support contract, 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
https://www.juniper.net/us/en/local/pdf/resource-guides/7100059-en.pdf.

« Product warranties—For product warranty information, visit
https://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:
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« Find CSC offerings: https://www.juniper.net/customers/support/

« Search for known bugs: https:/prsearch.juniper.net/

« Find product documentation: https://www.juniper.net/documentation/

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

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

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

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

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

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

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 https://www.juniper.net/cm/.

« Call 1-888-314-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
https://www.juniper.net/support/requesting-support.html.

XX
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PART 1
Overview

« SONET/SDH Interfaces Overview on page 3
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SONET/SDH Interfaces Overview

« SONET/SDH Interfaces Overview on page 3

SONET/SDH Interfaces Overview

Synchronous Digital Hierarchy (SDH) is a CCITT standard for a hierarchy of optical
transmission rates. Synchronous Optical Network (SONET) is a USA standard that is
largely equivalent to SDH. Both are widely used methods for very high speed transmission
of voice and data signals across the numerous world-wide fiber-optic networks.

SDHand SONET use light-emitting diodes or lasers to transmit a binary stream of light-on
and light-off sequences at a constant rate. At the far end optical sensors convert the
pulses of light back to electrical representations of the binary information.

In wavelength-division multiplexing (WDM), light at several different wavelengths (colors
to a human eye) is transmitted on the same fiber segment, greatly increasing the
throughput of each fiber cable.

In dense wavelength-division multiplexing (DWDM), many optical data streams at
different wavelengths are combined into one fiber.

The basic building block of the SONET/SDH hierarchy in the optical domainis an OCl; in
the electrical domain, it is an STS-1. An OC1 operates at 51.840 Mbps. OC3 operates at
155.520 Mbps.

A SONET/SDH stream can consist of discrete lower-rate traffic flows that have been

combined using time-division multiplexing (TDM) techniques. This method is useful, but
a portion of the total bandwidth is consumed by the TDM overhead. When a SONET/SDH
stream consists of only a single, very high speed payload, it is referred to as operating in
concatenated mode. A SONET/SDH interface operating in this mode has a “c” added to
the rate descriptor. For example, a concatenated OC48 interface is referred to as OC48c.

SONET and SDH traffic streams exhibit very few differences in behavior that are significant
to Juniper Networks SONET/SDH interfaces; in general, this chapter uses SONET/SDH
toindicate behavior that is identical for the two standards. However, there is one important
difference that requires you to configure the interface specifically for SONET or SDH
mode. That difference is in the setting of two bits (the ss-bits) in the pointer. SONET
equipmentignores these bits, but SDH equipment uses them to distinguish a VC-4 payload
from other types. When configured in SDH mode, Juniper Networks SONET/SDH PICs
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set the ss-bits to s1s0 2 (binary 10). For more information, see Junos OS Administration
Library.

A CAUTION: To extend the life of the laser, when a SONET/SDH PIC is not
being actively used with any valid links, take the PIC offline until you are ready
to establish a link to another device. To do this, issue the request chassis pic
offline fpc-slot slot-number pic-slot slot-number operational mode command:

user@host > request chassis pic offline fpc-slot slot-number pic-slot slot-number

After you have connected the PIC to another device, bring the PIC back online
by issuing the request chassis pic online fpc-slot slot-number pic-slot slot-number
operational mode command.

user@host> request chassis pic online fpc-slot slot-number pic-slot slot-number

For information about taking a PIC offline or online, see request chassis pic.

Related . Configuring SONET/SDH Physical Interface Properties on page 8
Documentation
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Configuring SONE T/SDH Interfaces

« Configuring SONET/SDH Physical Interface Properties on page 7

« Configuring Interface Encapsulation on SONET/SDH Interfaces on page 47

« Configuring How SONET/SDH Interface Defects Are Handled on page 55

« Configuring APS and MSP to Protect from Circuit Failures on page 61

« Configuring Aggregated SONET/SDH Interfaces for High Availability on page 95
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CHAPTER 2

Configuring SONE T/SDH Physical
Interface Properties

« Configuring SONET/SDH Physical Interface Properties on page 8
« Configuring the Media MTU on page 14

« Configuring the Media MTU on SONET/SDH Interfaces on page 15
« Framing Mode Overview on page 17

« Configuring SONET/SDH Framing Mode for Ports on page 18

« Configuring Virtual Tributary Mapping on page 18

« Incrementing STM ID Overview on page 19

« Configuring an Incrementing STM ID to Interoperate with Older Equipment in SDH
Mode on page 20

« SONET/SDH Rate-Selectability Overview on page 21

« Configuring SONET/SDH Rate-Selectability on page 23

« SONET/SDH Interface Speed Overview on page 24

« Configuring SONET/SDH Interface Speed on page 25

« SONET/SDH Header Byte Values Overview on page 27

« Configuring SONET/SDH Header Byte Values to Identify Error Conditions on page 29
« Understand the SONET Frame Checksum on page 30

« Configuring the SONET/SDH Frame Checksum on page 30

« Configuring SONET/SDH Loopback Capability to Identify a Problem as Internal or
External on page 31

« SONET/SDH Path Trace Identifier Overview on page 34

« Configuring the SONET/SDH Path Trace Identifier for a Circuit on page 34

« SONET/SDH HDLC Payload Scrambling Overview on page 35

« Configuring SONET/SDH HDLC Payload Scrambling for Link Stability on page 35
« Configuring the Clock Source on SONET/SDH Interfaces on page 36

« Configuring Channelized IQ and IQE SONET/SDH Loop Timing on page 37

« Damping Shorter Physical Interface Transitions on page 39

« Configuring SONET Options for 10-Gigabit Ethernet Interfaces on page 40
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« Configuring 4-Port OC192 PIC to Operate in OC768-over-OC192 Mode on page 42
« Receive and Transmit Leaky Bucket Properties Overview on page 43

« Configuring Receive and Transmit Leaky Bucket Properties to Reduce Network
Congestion on page 44

Configuring SONET/SDH Physical Interface Properties

You can configure SONET/SDH physical interface options to accomplish various tasks.

Note that when you configure SONET/SDH OC48 interfaces for channelized (multiplexed)
mode (by including the no-concatenate statement at the [edit chassis fpc slot-number
pic pic-number] hierarchy level), the bytes f1 statement has no effect. Currently, the bytes
el-quiet statement is ignored if you include it in the configuration. The bytes 2, bytes z3,
bytes z4, and path-trace options work correctly on channel O and work in the transmit
direction only on channels 1, 2, and 3. When using no-concatenate, you must specify a
channel. For more information, see the Junos OS Administration Library.

For DS3 channels on a channelized OC12 interface, the bytes f1, bytes f2, bytes z3, and
bytes z4 options have no effect. The bytes s1 option is supported only for channel O; it is
ignored if configured on channels 1through 11. The bytes s1 value configured on channel
0 applies to all channels on the interface.

You can also include some of the statements in the sonet-options statement to set
SONET/SDH parameters on ATM interfaces.

This topic includes the following tasks:

1. Configuring SONET/SDH Physical Interface Options on page 8
2. Configuring SONET/SDH Interface-Specific Options on page 9
3. Configuring MPLS Option for Passive Monitoring on page 11
4.,

Configuring Automatic Protection Switching Options on page 11

Configuring SONET/SDH Physical Interface Options

To configure the SONET/SDH physical interface options:
1. Inconfiguration mode, go to the [edit interfaces interface-name] hierarchy level, where
the interface-name is so-fpc/pic/port.

[edit]
user@host# edit interfaces so-fpc/pic/port

2. Configure the framing mode in SONET mode or SDH mode.

[edit interfaces so-fpc/pic/port]
user@host# set framing (sonet | sdh)

For more information, see “Configuring SONET/SDH Framing Mode for Ports” on
page 18.
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3.

Configure the virtual tributary mapping standard as either International Telephony
Union standard (itu-t) or KLM standard (klm). Here, the KLM standard is set by default.

[edit interfaces so-fpc/pic/port]
user@host# set vt (itu-t | klm)

For more information, see “Configuring Virtual Tributary Mapping” on page 18.

Configure an incrementing STM ID rather than a static one in the SDH overhead with
the zO-increment. Note that you should include this option only for SDH mode. You
can explicitly disable incrementing of the STM ID with the no-z0-increment option.

[edit interfaces so-fpc/pic/port]
user@host# set zO-increment | no-z0-increment

For more information, see “Configuring an Incrementing STM ID to Interoperate with
Older Equipment in SDH Mode” on page 20.

Configure the interface speed with the oc3 | oc12 | oc48 option when the PIC is in
concatenated mode and configure the speed with oc3 | oc12 option when the PIC is
in non-concatenated mode.

[edit interfaces so-fpc/pic/port]
user@host# set speed (oc3 | oc12 | oc48)

For more information, see “Configuring SONET/SDH Interface Speed” on page 25.

Configuring SONET/SDH Interface-Specific Options

To configure the SONET/SDH interface-specific options:

1.

2.

Configure the sonet-options statement.

[edit interfaces so-fpc/pic/port]
user@host# edit sonet-options

For more information, see sonet-options.

Configure the aggregated SONET/SDH logical interface number from O through 15.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set aggregate asx

For more information, see aggregate.

Configure the bytes option to set values in some SONET/SDH header bytes. You can
configure this option with c2 value, el-quiet value f1 value, f2 value, sl value, z3 value,
and z4 value.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set bytes c2 value

user@host# set bytes el-quiet value
user@host# set bytes f1 value

user@host# set bytes f2 value

user@host# set bytes sl value
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user@host# set bytes z3 value
user@host# set bytes z4 value

For more information, see “Configuring SONET/SDH Header Byte Values to |dentify
Error Conditions” on page 29.

. Configure the frame checksum (FCS) on the interface as either 16-bit frame checksum

or 32-bit frame checksum.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set fcs (16 | 32)

For moreinformation, see “Configuring the SONET/SDH Frame Checksum” on page 30.

. Configure a loopback connection. To turn off the loopback capability, remove the

loopback statement from the configuration.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set loopback (local | payload | remote)

For more information, see “Configuring SONET/SDH Loopback Capability to I[dentify
a Problem as Internal or External” on page 31.

. Configure a path trace identifier, which is a text string that identifies the circuit. The

text string that identifies the circuit.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set path-trace trace-string

For more information, see “Configuring the SONET/SDH Path Trace Identifier for a
Circuit” on page 34.

Configure HDLC scrambling which provides better link stability. You can enable HDLC
scrambling with payload-scrambler option and disable it with no-payload-scrambler
option.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set payload-scrambler
user@host# set no-payload-scrambler

For more information, see “Configuring SONET/SDH HDLC Payload Scrambling for
Link Stability” on page 35.

. Configure the rfc-2615 option to enable features described in RFC 2615, PPP over

SONET/SDH.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set rfc-2615

For more information, see “Configuring PPP Support on SONET/SDH Interfaces” on
page 53.

. Configure SONET/SDH defect triggers as either ignore or hold time.
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The defect triggers can be ignored. By default all SONET/SDH defect triggers are
honored if you do not include the trigger defect ignore statement.

You can apply up and down hold times to SONET/SDH defect trigger. If you do not
include the trigger defect hold-time statement, when a defect is detected the interface
is marked down immediately and when the defect becomes absent the interface is
marked up immediately.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set trigger defect ignore
user@host# set trigger defect hold-time up milliseconds down milliseconds

For more information, see “Configuring SONET/SDH Defect Triggers” on page 58.

Configuring MPLS Option for Passive Monitoring
To configure the MPLS options for passive monitoring:

1. Configure the mpls option to process incoming IP packets that have MPLS labels for
passive monitoring on ATM and SONET/SDH interfaces and 10-Gigabit Ethernet
interfaces in WAN PHY mode.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# edit mpls

For more information, see mpls.

2. Configure the pop-all-labels option to remove up to two MPLS labels from incoming
IP packets in passive monitoring.

[edit interfaces so-fpc/pic/port sonet-options mpls]
user@host# set pop-all-labels

For more information, see pop-all-labels.

3. Configure the required-depth option as either 1 or 2 in the pop-all-labels statement to
specify the number of MPLS labels anincoming packet must have for the pop-all-labels
statement to take effect.

If you include the required-depth 1statement, the pop-all-labels statement takes effect
for incoming packets with one label only.

If you include the required-depth 2 statement, the pop-all-labels statement takes
effect for incoming packets with two labels only.

[edit interfaces so-fpc/pic/port sonet-options mpls pop-all-labels]
user@host# set required-depth

For more information, see required-depth.

Configuring Automatic Protection Switching Options
To configure Automatic Protection Switching (APS) options:

1. Configure the Automatic Protection Switching option.
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[edit interfaces so-fpc/pic/port sonet-options]
user@host# edit aps

For more information, see “Configuring Basic Automatic Protect Switching” on page 66.

. Configure the APS interval at which the protect and working routers send packets to

their neighbors to advertise that they are operational. A router considers its neighbor
to be operational for a period, called the hold time, that is, by default, three times the
advertisement interval. You can set the APS interval from1through 65,534 millisecond.
By default, 1000 milliseconds is set as advertise interval.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set advertise-interval milliseconds

For more information, see “Configuring APS Timers” on page 72.

. Configure the annex-b option for Multiplex Section Protection (MSP) switching on

SDH interfaces for M320 and M120 routers only.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set annex-b

For more information, see “Configuring Lockout of Protection for SDH Interfaces” on
page 71.

. Configure the Automatic Protection Switching (APS) authentication key (password).

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set authentication-key key

For more information, see authentication-key.

. Configure the fast-aps-switch option to reduce the Automatic Protection Switching

(APS) switchover time in Layer 2 circuits in M320 routers with Channelized OC3/STM1
Circuit Emulation PIC with SFP only.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set fast-aps-switch

For more information, see fast-aps-switch.

. Configure the force option to either protect mode or working mode to perform a forced

switch between the protect and working circuits. This statement is honored only if
there are no higher-priority reasons to switch. It can be overridden by a signal failure
on the protect circuit, thus causing a switch to the working circuit.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set force (protect | working)

For more information, see force.

Configure the hold-time value in milliseconds to determine whether a neighbor APS
router is operational where the hold-time value ranges from 1 through 65,354
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milliseconds. By default, 3000 milliseconds (3 times the advertisement interval) is
set as hold time.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set hold-time milliseconds

For more information, see hold-time.

Configure a lockout of protection, forcing the use of the working circuit and locking
out the protect circuit regardless of anything else.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set lockout

For more information, see lockout.

Configure the address of the remote interface when you are configuring one router to
be the working router and a second to be the protect router. You can configure this
on one or both of the interfaces.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set neighbor address

For more information, see neighbor.

. Configure load sharing between two working protect circuit pairs where circuit’s group

name is as configured with the protect-circuit or working-circuit statement.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set paired-group group-name

For more information, see “Configuring APS Load Sharing” on page 81.

. Configure link state replication with preserve-interface option

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set preserve-interface

For more information, see “Configuring Link PIC Redundancy” on page 86.

. Configure the protect router in an APS circuit pair. When the working interface fails,

APS brings up the protection circuit and the traffic is moved to the protection circuit.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set protect-circuit group-name

For more information, see protect-circuit.

. Configure the request option as protect circuit or working circuit to perform a manual

switch between the protect and working circuits. This statement is honored only if
there are no higher-priority reasons to switch.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set request (protect | working)
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For more information, see “Configuring Switching Between the Working and Protect
Circuits” on page 88.

14. Configure APS revertive mode in seconds ranging from 1through 65,535 seconds
which denotes the time to wait after the working circuit has again become functional
before making the working circuit active again. By default, APS operates in nonrevertive
mode.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set revert-time seconds

For more information, see “Configuring Revertive Mode” on page 90.

15. Configure the interface in bidirectional mode or in unidirectional mode. By default, if
the switching-mode statement is not configured, the mode is bidirectional, and the
interface does not interoperate with a unidirectional SONET/SDH LTE.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set switching-mode (bidirectional | unidirectional)

For more information, see “Configuring Switching Mode” on page 93.

16. Configure the working router in an APS circuit pair.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set working-circuit group-name

For more information, see working-circuit.

Related . Automatic Protection Switching and Multiplex Section Protection Overview on page 62
Documentation « Configuring SONET Options for 10-Gigabit Ethernet Interfaces on page 40

« SONET/SDH Interfaces Overview on page 3

Configuring the Media MTU

The media maximum transmission unit (MTU) is the largest data unit that can be
forwarded without fragmentation. The default media MTU size used on a physical
interface depends on the encapsulation being used on that interface. For a listing of MTU
sizes for each encapsulation type, see Media MTU Sizes by Interface Type.

To configure the media-MTU size:

1. In configuration mode, go to the [edit interfaces interface-name] hierarchy level.

[edit ]
user@host# [edit interfaces interface-name]

2. Include the mtu statement.

[edit interfaces interface-name]
mtu bytes;
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« If you change the size of the media MTU, you must ensure that the size is equal to or
greater than the sum of the protocol MTU and the encapsulation overhead. You
configure the protocol MTU by including the mtu statement at the following hierarchy
levels:

- [edit interfaces interface-name unit logical-unit-number family family]

- [edit logical-systems logical-system-name interfaces interface-name unit
logical-unit-number family family]

0 NOTE:

« Changing the media MTU or protocol MTU causes an interface to be deleted
and added again.

. Because tunnel services interfaces are considered logical interfaces, you
cannot configure the MTU setting for the physical interface. This means
you cannot include the mtu statement at the [edit interfaces
interface-name] hierarchy level for the following interface types: generic
routing encapsulation (gr-), IP-IP (ip-), loopback (lo-), link services (ls-),
multilink services (ml-), and multicast (pe-, pd-). You can, however,
configure the protocol MTU on all tunnel interfaces except virtual tunnel
(vt) interfaces. Starting in Junos OS Release 17.1R3, you cannot configure
the maximum transmission unit (MTU) size for vt interfaces because the
mtu bytes option is deprecated for vt interfaces. Junos OS sets the MTU
size for vt interfaces by default to unlimited.

« If you configure an MTU value by including the mtu statement at the [edit
interfaces interface-name unit logical-unit-number family mpls] hierarchy
level, the configured value is used.

Related . Media MTU Overview
D mentation
ocumentatio . Media MTU Sizes by Interface Type
« Encapsulation Overhead by Interface Encapsulation Type

. Setting the Protocol MTU

Configuring the Media MTU on SONET/SDH Interfaces

The default media MTU size used on a physical interface depends on the encapsulation
being used on that interface. For a listing of MTU sizes for each encapsulation type, see
“Configuring the Media MTU” on page 14.

To configure the media-MTU size:

1. In configuration mode, go to the [edit interfaces interface-name] hierarchy level.

[edit ]
user@host# [edit interfaces interface-name]
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2. Include the mtu statement.

[edit interfaces interface-name]
mtu bytes;

« If you change the size of the media MTU, you must ensure that the size is equal to or
greater than the sum of the protocol MTU and the encapsulation overhead. You
configure the protocol MTU by including the mtu statement at the following hierarchy
levels:

- [edit interfaces interface-name unit logical-unit-number family family]

- [edit logical-systems logical-system-name interfaces interface-name unit
logical-unit-number family family]

Related . Configuring Interface Encapsulation on SONET/SDH Interfaces on page 50

D mentation
ocumentatio « mtuonpage 224

« Setting the Protocol MTU

16 Copyright © 2018, Juniper Networks, Inc.



Chapter 2: Configuring SONET/SDH Physical Interface Properties

Framing Mode Overview

You can use the framing statement to configure incoming SDH links from Europe and
outgoing SONET links to the US on the same PIC or MIC. Traffic flowing through other
ports of the same PIC or MIC will not be affected.

When you change SONET/SDH mode on a port, only the port's framing type is changed.
The PIC or MIC does not go offline.

o NOTE: Per-port framing configuration is applicable for SONET interfaces in
concatenated mode (default mode) only. When you configure a PIC or MIC
to operate in nonconcatenated mode, the individual channels inherit framing
configuration from the [edit chassis fpc number pic number framing (sonet |
sdh)] hierarchy level. However, per-port framing is currently not supported
on SONET/SDH OC3/5TM1 (Multi-Rate) MICs with SFP
(MIC-3D-80C30C12-40C48) in MX80 routers.

0 NOTE: Automatic Protection Switching (APS) is used by SONET add/drop
multiplexers (ADMs) to protect against circuit failures. If APS is configured,
and you do not change the SONET/SDH mode on both the working and
protection port, APS support will not function properly. Both the working and
protection ports must have the same mode configuration.

The following MICs and PICs support SONET or SDH framing mode on a per-port basis:

« The 4-port OC48 PIC with SFP installed, the next-generation SONET/SDH PICs with
SFP, and the 4-port OC192 PIC on M Series, MX Series, and T Series routers.

« The SONET/SDHOC3/5TM1 (Multi-Rate) MICs with SFP, the Channelized SONET/SDH
OC3/5TM1 (Multi-Rate) MICs with SFP, and the OC192/5TM64 MICs with XFP on MX
Series routers.

The 1-port OC192/5TM64 MICs with XFP on MX Series routers support SONET or SDH
framing on the single port. This functionality allows you to mix SONET and SDH modes
on interfaces on a single PIC or MIC.

To view interface information, use the show interfaces so-fpc/pic/port operational mode
command.

Related . Configuring SONET/SDH Physical Interface Properties on page 8

Documentation « Configuring SONET/SDH Framing Mode for Ports on page 18

« SONET/SDH Interfaces Overview on page 3
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Configuring SONET/SDH Framing Mode for Ports

To configure framing on a per-port basis:

1. In configuration mode, go to the [edit interfaces] hierarchy level.

[edit]
user@host# edit interfaces

2. Configure the SONET/SDH interface.

[edit interfaces]
user@host# edit so-fpc/pic/port

3. Configure the framing option in SDH mode or in SONET mode.

[edit interfaces so-fpc/pic/port]
user@host# set framing (sdh | sonet)

0 NOTE: For a channelized MIC, replace so with coc3/coc12 when configuring
the framing option as sonet. Similarly, replace so with cstm1/cstm4 when
configuring the framing option as sdh.

To view interface information, use the show interfaces so-fpc/pic/port operational mode
command.

Related . Configuring SONET/SDH Physical Interface Properties on page 8
Documentation
« Framing Mode Overview on page 17

« SONET/SDH Interfaces Overview on page 3

Configuring Virtual Tributary Mapping

You can configure virtual tributary mapping standard as either International Telephony
Union standard (itu-t) or KLM standard (klm). Here, the KLM standard is set by default.
For more information about virtual tributary mapping, see Configuring Channelized STM1
Interfaces.

To configure virtual tributary mapping on Channelized STM11Q and IQE PICs:

1. Inconfiguration mode, go to the [edit interfaces interface-name sonet-options] hierarchy
level, where the interface name is cau4-fpc/pic/port.

[edit]
user@host# edit interfaces cau4-fpc/pic/port sonet-options

2. Configure virtual tributary mapping option in KLM standard. By default, virtual tributary
mapping uses KLM standard.

18 Copyright © 2018, Juniper Networks, Inc.
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[edit interfaces cau4-fpc/pic/port sonet-options]
user@host# set vtmapping klim

3. Configure virtual tributary mapping option in ITU-T standard alternatively.

[edit interfaces cau4-fpc/pic/port sonet-options]
user@host# set vtmapping itu-t

To configure virtual tributary mapping on STM1 PIC:
1. Inconfiguration mode, go to the [edit chassis fpc slot-number pic pic-number] hierarchy
level.

[edit]
user@host# edit chassis fpc slot-number pic pic-number

2. Configure virtual tributary mapping option in KLM mode. By default, virtual tributary
mapping uses KLM mode.

[edit chassis fpc slot-number pic pic-number]
user@host# set vtmapping klim

3. Configure virtual tributary mapping option in ITU-T mode alternatively.

[edit chassis fpc slot-number pic pic-number]
user@host# set vtmapping itu-t

Configuring Channelized STM1 Interfaces lists the KLM mappings used by the Channelized
STMI1-to-E1 PIC interfaces.

Related . Configuring SONET/SDH Physical Interface Properties on page 8

Documentation « SONET/SDH Interfaces Overview on page 3

Incrementing STM ID Overview

When configured in SDH framing mode, SONET/SDH interfaces on a Juniper Networks
router might not interoperate with some older versions of ADMs or regenerators that
require an incrementing STM ID.

Current SDH standards specify a set of 3*n overhead bytes in an STMn that includes the
JO section trace byte. The rest are essentially unused (spare Z0) and contain hexadecimal
values (0x01, OxCC, OxCC ... OxCC). The older version of the standard specified that the
same set of bytes should contain an incrementing sequence: 1, 2, 3, ..., 3*n. Their use was
still unspecified although they might have been used to assist in frame alignment. You
can configure an incrementing STM ID to enable your Juniper Networks router to
interoperate with older equipment that relies on these bytes for frame alignment.

The STM identifier has a precise definition in the SDH specifications. In ITU-T
Recommendation G.707, Network node interface for the synchronous digital hierarchy
(SDH) (03/96), Section 9.2.2.2.

Copyright © 2018, Juniper Networks, Inc. 19



SONET/SDH Interfaces Feature Guide for Routing Devices

Related . Configuring SONET/SDH Physical Interface Properties on page 8

D mentation
ocumentatio « Configuring an Incrementing STM ID to Interoperate with Older Equipment in SDH

Mode on page 20

Configuring an Incrementing STM ID to Interoperate with Older Equipment in SDH
Mode

To configure an incrementing STM ID explicitly.
1. Inconfiguration mode, go to the [edit interfaces interface-name sonet-options] hierarchy
level, where the interface-name is so-fpc/pic/port.

[edit]
user@host# edit interfaces so-fpc/pic/port sonet-options

2. Configure an incrementing STM ID rather than a static one in the SDH overhead with
the z0-increment. Note that you should include this option only for SDH mode.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set zO-increment

3. Configure the no-z0-increment option explicitly to disable incrementing of the STM
ID.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set no-z0-increment

To explicitly disable incrementing of the STM ID.

1. Inconfiguration mode, go to the [edit interfacesinterface-name sonet-options] hierarchy
level, where the interface-name is so-fpc/pic/port.

[edit]
user@host# edit interfaces so-fpc/pic/port sonet-options

2. Configure the no-z0-increment option explicitly to disable incrementing of the STM
ID.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set no-zO-increment

Related . Configuring SONET/SDH Physical Interface Properties on page 8

D tati
ocumentation « Incrementing STM ID Overview on page 19
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SONET/SDH Rate-Selectability Overview

You can configure rate selectability on the SONET/SDH OC3/5TM1 (Multi-Rate) MICs
with SFP, Channelized SONET/SDH OC3/5TM1 (Multi-Rate) MICs with SFP, and
Channelized OC3/5TM1 (Multi-Rate) Circuit Emulation MIC with SFP by specifying the
port speed as oc12-stm4, oc3-stm1, or oc48-stm16.

By default, rate selectability is enabled on the SONET/SDH OC3/5TM1 (Multi-Rate) MICs
with oc3-stm] speed.

o NOTE: You cannot disable the rate selectability on the 4-port SONET/SDH
OC3/STMI1(Multi-Rate) MIC and the Channelized SONET/SDH OC3/5TM1
(Multi-Rate) MICs with SFP.

Table 3 on page 21 shows the port speed restrictions on the SONET/SDH OC3/STM1
(Multi-Rate) MICs.

Table 3: Port Speed Restrictions for SONET/SDH OC3/STM1 (Multi-Rate) MICs

8-port SONET/SDH OC3/STM1 (Multi-Rate) MIC | 4-port SONET/SDH OC3/STM1

Mode\MIC Name with SFP (Multi-Rate) MIC with SFP
Rate-selectable « Only the first two ports (0-1) can be configured for « Only the first port (O) can be configured for
Mode 0c48-stm16 speed. 0c48-stm16 speed.
« All eight ports can be configured for oc3-stm1 or « Allfour ports can be configured for oc3-stm1
ocl2-stmé4 speed. or ocl12-stmé4 speed.
« Total available bandwidth is 8.75 Gbps. « Total available bandwidth is 4.375 Gbps.

Non-rate-selectable « Only the first four ports (0—3) are available andset  This mode is not available on this MIC.
Mode to oc48-stm16 speed.

« Total available bandwidth is 10 Gbps.

All ports of the 8-port Channelized SONET/SDH OC3/STM1 (Multi-Rate) MIC with SFP
canbe configured as channelized OC3/channelized STM1. However, only four ports (ports
0,1, 2, and 3) can be configured as channelized OC12/channelized STM4.

Table 4 on page 21and Table 5 on page 22 indicate the port configuration restrictions

of the 8-port Channelized SONET/SDH OC3/5TM1 (Multi-Rate) MIC with SFP.

Table 4: OC12/5TM4 Port Configuration Restrictions on MIC-3D-8CHOC3-4CHOCI12

Ports Configured as OC3/STM1 Ports Available for OC12/STM4 Configuration
None 0,1,2,and 3

Oor4 1,2,and 3

lor5 0,2,and3

20r6 0,1,and 3

Copyright © 2018, Juniper Networks, Inc. 21



SONET/SDH Interfaces Feature Guide for Routing Devices

Table 4: 0C12/STM4 Port Configuration Restrictions on MIC-3D-8CHOC3-4CHOCI12 (continued)

Ports Configured as OC3/STM1 Ports Available for OC12/STM4 Configuration

3or7 0,1,and 2

Table 5: OC3/STM1 Port Configuration Restrictions on MIC-3D-8CHOC3-4CHOCI12

Ports Configured as OC12/STM4 Ports Available for OC3/STM1 Configuration
None All ports (O through 7)
0 All ports except port 4
1 All ports except port 5
2 All ports except port 6
3 All ports except port 7

All ports of the 4-port Channelized SONET/SDH OC3/5TM1 (Multi-Rate) MIC with SFP
can be configured as channelized OC3/channelized STM1. However, only two ports (ports
0 and 1) can be configured as channelized OC12/channelized STM4. Table 6 on page 22
and Table 7 on page 22 indicate the port configuration restrictions of the 4-port
Channelized SONET/SDH OC3/STM1 (Multi-Rate) MIC with SFP.

Table 6: OC12/STM4 Port Configuration Restrictions on MIC-3D-4CHOC3-2CHOC12

Ports Configured as OC3/STM1 Ports Available for OC12/STM4 Configuration
None Oandl

Oor2 1

lor3 0

Table 7: OC3/STM1 Port Configuration Restrictions on MIC-3D-4CHOC3-2CHOCI12

Ports Configured as OC12/STM4 Ports Available for OC3/STMI1 Configuration
None All ports (0 through 3)

0 All ports except 2

1 All ports except 3

Related . Configuring SONET/SDH Physical Interface Properties on page 8

Documentation « Configuring SONET/SDH Rate-Selectability on page 23
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Configuring SONET/SDH Rate-Selectability

Related
Documentation

You can configure rate selectability on the SONET/SDH OC3/5TM1 (Multi-Rate) MICs
with SFP, Channelized SONET/SDH OC3/5TM1 (Multi-Rate) MICs with SFP, and
Channelized OC3/5TM1 (Multi-Rate) Circuit Emulation MIC with SFP by specifying the
port speed.

To configure the rate selectability:
1. In configuration mode, go to the [edit chassis fpc slot-number pic pic-number port
port-number] hierarchy level.

[edit]
user@host# edit chassis fpc slot-number pic pic-number port port-number

2. Configure the speed option to enable rate selectability on SONET/SDH OC3/5TM1
(Multi-Rate) MICs with SFP, Channelized SONET/SDH OC3/5TM1 (Multi-Rate) MICs
with SFP, and Channelized OC3/5TM1 (Multi-Rate) Circuit Emulation MIC with SFP.

[edit chassis fpc slot-number pic pic-number port port-number]
user@host# set speed (oc12-stm4 | oc3-stm1 | oc48-stm16)

0 NOTE:

. By default, rate selectability is enabled on the SONET/SDH OC3/5TM1
(Multi-Rate) MICs with oc3-stm1 speed.

« You cannot disable the rate selectability on the 4-port SONET/SDH
OC3/STM1(Multi-Rate) MIC and the Channelized SONET/SDH OC3/5TM1
(Multi-Rate) MICs with SFP.

To disable the rate selectability feature on the 8-port SONET/SDH OC3/S5TM1
(Multi-Rate) MIC:

1. In configuration mode, go to the [edit chassis fpc slot-number pic pic-number port
port-number] hierarchy level.

[edit]
user@host# edit chassis fpc slot-number pic pic-number port port-number

2. Configure the no-multi-rate option to disable rate selectability.

[edit chassis fpc slot-number pic pic-number port port-number]
user@host# set no-multi-rate

« Configuring SONET/SDH Physical Interface Properties on page 8

SONET/SDH Rate-Selectability Overview on page 21

SONET/SDH Interfaces Overview on page 3
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SONET/SDH Interface Speed Overview

You can configure the interface speed. The speed you select is dependent upon whether
the PIC is in concatenated or nonconcatenated mode. Available speeds depend on
whether the PIC is in concatenated mode or nonconcatenated mode.

« Concatenated mode—Here, the bandwidth of the interface is in a single channel. You
can select the oc3 | oc12 | oc48 option when the PIC is in concatenated mode.

« Nonconcatenated mode—Here, the PIC operates in channelized (multiplexed) mode.
You can select the oc3 | oc12 option when the PIC is in nonconcatenated mode.

You can configure the speed of SONET/SDH interfaces on next-generation SONET/SDH
Type 1and Type 2 PICs with SFP.

By default, SONET/SDH PICs operate in concatenated mode.

To configure the PIC to operate in channelized (multiplexed) mode, include the
no-concatenate statement at the [edit chassis fpc slot-number pic pic-number] hierarchy
level.

0 NOTE: On SONET/SDH OC3/5TM1 (Multi-Rate) MIC with SFP and
Channelized SONET/SDH OC3/5TM1 (Multi-Rate) MIC with SFP, you cannot
set the interface speed at the [edit interfaces] hierarchy level. To enable the
speed on these MICs, you need to set the port speed at the [edit chassis fpc
slot-number pic pic-number port port-number] hierarchy level.

For more information about using the non-concatenate statement, see the Junos OS
Administration Library.

Table 8 on page 24 shows the mode combinations for the next-generation SONET/SDH
Type 1PICs with SFP.

Table 8: Type 1 PIC Mode Combinations

PIC Speed Configuration Default Mode
2-port OC3 2xOC3 concatenated foc/pic/0 speed oc3 Concatenated
4-port OC3 1xOC12 concatenated foc/pic/0 speed oc12
1xOC12 nonconcatenated foc/pic/0:0 speed oc3 Nonconcatenated
4x0OC3 concatenated foc/pic/port speed oc3 Concatenated
1-port OC12 1xOC12 concatenated foc/pic/0 speed oc12 Concatenated
1xOC12 nonconcatenated foc/pic/0:0 speed oc3 Nonconcatenated
1xOC3 concatenated foc/pic/0 speed oc3
24 Copyright © 2018, Juniper Networks, Inc.
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Table 9 on page 25 shows the mode combinations for the next-generation SONET/SDH
Type 2 PICs with SFP.

Table 9: Type 2 PIC Mode Combinations

PIC Mode Speed Configuration Default Mode
1-port OC48 1xOC48 concatenated foc/pic/0 speed oc48 Concatenated
1xOC48 nonconcatenated foc/pic/0:0 speed oc12 Nonconcatenated
1xOC12 concatenated foc/pic/0 speed oc12
1xOC12 nonconcatenated foc/pic/0 O speed oc3
1XOC3 concatenated foc/pic/0 speed oc3
4-port OC12 1xOC48 concatenated foc/pic/0 speed oc48
1xOC48 nonconcatenated foc/pic/0:0 speed Nonconcatenated
1xOC12 nonconcatenated foc/pic/0 speed oc3
4x0C12 concatenated foc/pic/port speed oc3|oc12 Concatenated
4-port OC3 1xOC12 concatenated foc/pic/0 speed oc12
1xOC12 nonconcatenated foc/pic/0:0 speed oc3 Nonconcatenated
4x0OC3 concatenated foc/pic/port speed oc3 Concatenated

Related
Documentation

« Configuring SONET/SDH Physical Interface Properties on page 8

« Configuring SONET/SDH Interface Speed on page 25

Configuring SONET/SDH Interface Speed

To configure the speed of SONET/SDH interfaces in concatenated mode:

1. Inconfiguration mode, go to the [edit interfaces interface-name] hierarchy level, where
the interface-name is so-fpc/pic/port.

[edit]

user@host# edit interfaces so-fpc/pic/port

2. Configure interface speed in concatenated mode.

For example, each port of 4-port OC12 PIC can be configured to be in OC3 or OC12
speed independently when this PIC is in 4xOC12 concatenated mode.

[edit interfaces so-fpc/pic/port]

Copyright © 2018, Juniper Networks, Inc.
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user@host# set speed (oc3 | ocl2 | oc48)

To configure the speed of SONET/SDH interfaces in nonconcatenated mode:

1. Inconfiguration mode, go to the [edit interfaces interface-name] hierarchy level, where
the interface-name is so-fpc/pic/port.

[edit]
user@host# edit interfaces so-fpc/pic/port

2. Configure interface speed in nonconcatenated mode.

For example, each port of 4-port OC12 PIC can be configured to be in OC3 or OC12
speed independently when this PIC is in 4xOC12 concatenated mode.

[edit interfaces so-fpc/pic/port]
user@host# set speed (oc3 | oc12)

To configure the PIC to operate in channelized (multiplexed) mode:

1. Inconfiguration mode, go to the [edit chassis fpc slot-number pic pic-number] hierarchy
level.

[edit]
user@host# [edit chassis fpc slot-number pic pic-number]

2. Configure the no-concatenate option.

[edit interfaces so-fpc/pic/port]
user@host# set no-concatenate

0 NOTE: On SONET/SDH OC3/5TM1 (Multi-Rate) MIC with SFP, Channelized
SONET/SDH OC3/5TM1 (Multi-Rate) MIC with SFP, and Channelized
OC3/5TM1 (Multi-Rate) Circuit Emulation MIC with SFP, you cannot set the
interface speed at the [edit interfaces] hierarchy level. To enable the speed
on these MICs, you need to set the port speed at the [edit chassis fpc
slot-number pic pic-number port port-number] hierarchy level.

For more information about using the non-concatenate statement, see the
Junos OS Administration Library.

Related . Configuring SONET/SDH Physical Interface Properties on page 8

D tati
ocumentation « SONET/SDH Interface Speed Overview on page 24

« SONET/SDH Interfaces Overview on page 3
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SONET/SDH Header Byte Values Overview

Header bytes are regenerated in every router in the network path. They help us to identify
error conditions.

You can configure the following SONET/SDH header bytes:

. c2—Pathsignal label SONET/SDH overhead byte. SONET/SDH frames use the C2 byte
to indicate the contents of the payload inside the frame. SONET/SDH interfaces use
the C2 byte to indicate whether the payload is scrambled. For the c2 byte, value can
be from 0 through 255. The default value is OxCF.

. el-quiet—Default idle byte sent on the orderwire SONET/SDH overhead bytes. The
router does not support the orderwire channel, and hence sends this byte continuously.

. f1,f2,23,z4—SONET/SDH overhead bytes. For these bytes, value can be from 0 through
255. The default value is 0x00.

« s1l—Synchronization message SONET/SDH overhead byte. This byte is normally
controlled as a side effect of the system reference clock configuration and the state
of the external clock coming from an interface if the system reference clocks have
been configured to use an external reference. For the sl byte, value can be from
0 through 255.

Table 10 on page 27 displays Junos OS framing bytes for several specific speeds.

Table 10: SONET/SDH Framing Bytes for Specific Speeds

Overhead
Bytes

A2 28 28 28 28 28 28

Cl — — — 112 1.48 1.192
H1/H2 6A0A 6A0A 6A0A 620A 620A 620A
Z0 01/CC 01/CC 01/CC — — —
Concatenated  93FF 93FF 93FF 93FF 93FF 93FF
mode

When you configure SONET/SDH header bytes, note the following:

Copyright © 2018, Juniper Networks, Inc. 27



SONET/SDH Interfaces Feature Guide for Routing Devices

The C2 byte is the path signal label. If the C2 byte value on an interface does not match
the C2 byte value on the remote interface, the path label mismatch (PLM-P) or
unequipped (UNEQ-P) alarm might occur.

When you configure SONET/SDH OC48 interfaces for channelized (multiplexed) mode
(by including the no-concatenate statement at the [edit chassis fpc slot-number pic
pic-number] hierarchy level), the bytes f1 statement has no effect.

Currently, the bytes el-quiet statement is ignored if you include it in the configuration.

The bytes f2, bytes z3, bytes z4, and path-trace options work correctly on channel O
and work in the transmit direction only on channels 1, 2, and 3.

For DS3 channels on a channelized OCI12 interface, the bytes f1, bytes f2, bytes z3, and
bytes z4 options have no effect.

The bytes s1optionis supported only for channel O; it is ignored if configured on channels
1through 11. The bytes s1 value configured on channel O applies to all channels on the
interface.

Embedded operations channel (EOC) D1, D2, and D3 bytes are not supported.
For channelized OC12 IQE and channelized OC48 IQE PICs with SFPs:
- Only C2 (Path signal label) and S1 byte setting is supported.

- Following header bytes are not supported. The router will syslog an INFO message
if a command for an unsupported header byte is received.

F1—Section user channel byte
F2—Path user channel byte
Z3,Z4—SONET/SDH overhead bytes
El—quiet default idle byte

- The following header bytes are supported on the SONET/SDH OC3/5TM1
(Multi-Rate) MICs with SFP.

Z0, F1—Section user channel bytes
K1, K2, S1— Line user channel bytes
Gl, F2, 73, Z4, C2, E1—Path user channel bytes

- The following header bytes are supported on the Channelized SONET/SDH OC3/5TM1
(Multi-Rate) MIC with SFP.

Z0, F1—Section user channel bytes
S1— Line user channel bytes
Gl, F2, 73, Z4, C2, E1—Path user channel bytes
- The following header bytes are supported on the OC192/STM64 MIC with XFP.
F1—Section user channel bytes
K1, K2, S1— Line user channel bytes
Gl, F2, 73, Z4, C2, E1—Path user channel bytes

28

Copyright © 2018, Juniper Networks, Inc.



Chapter 2: Configuring SONET/SDH Physical Interface Properties

Related . Configuring SONET/SDH Physical Interface Properties on page 8

Documentation

. Configuring SONET/SDH Header Byte Values to Identify Error Conditions on page 29

« SONET/SDH Interfaces Overview on page 3

Configuring SONET/SDH Header Byte Values to Identify Error Conditions

To configure the values in SONET/SDH header bytes:

1.

In configuration mode, go to the [edit interfaces interface-name sonet-options] hierarchy
level.

[edit]
user@host# edit interfaces interface-name sonet-options

Configure the bytes option to set values in some SONET/SDH header bytes. You can
configure this option with c2 value, el-quiet value f1 value, 2 value, sl value, z3 value,
and z4 value.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set bytes c2 value

user@host# set bytes el-quiet value
user@host# set bytes f1 value

user@host# set bytes f2 value

user@host# set bytes sl value

user@host# set bytes z3 value

user@host# set bytes z4 value

You can configure the following SONET/SDH header bytes:

Related .
Documentation

c2—Path signal label SONET/SDH overhead byte. SONET/SDH frames use the C2 byte
to indicate the contents of the payload inside the frame. SONET/SDH interfaces use
the C2 byte to indicate whether the payload is scrambled. For the c2 byte, value can
be from 0 through 255. The default value is OXCF.

el-quiet—Default idle byte sent on the orderwire SONET/SDH overhead bytes. The
router does not support the orderwire channel, and hence sends this byte continuously.

1,2, 23, z4—SONET/SDH overhead bytes. For these bytes, value can be from 0 through
255. The default value is 0x00.

s1—Synchronization message SONET/SDH overhead byte. This byte is normally
controlled as a side effect of the system reference clock configuration and the state
of the external clock coming from an interface if the system reference clocks have
been configured to use an external reference. For the sl byte, value can be from

0 through 255.

Configuring SONET/SDH Physical Interface Properties on page 8

SONET/SDH Header Byte Values Overview on page 27
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Understand the SONET Frame Checksum

Problem

Solution

Related

Documentation

Description: The SONET frame checksum is a calculation that is added to a frame for
error control purposes. SONET frame checksum is used in High-Level Data Link Control
(HDLC), Frame Relay, and other data-link layer protocols. For example, Router A
calculates the frame check sequence (FCS) and adds it to the outgoing message. Router
B, on receiving the message recalculates the FCS and compares it to the FCS from Router
A. If there is a difference, both sides of the connection might not match in relation to the
FCS configuration.

If you are having problems with a connection, check whether the FCS matches on both
sides of the connection. To check the SONET frame checksum, see “Checking the SONET
Frame Checksum” on page 176.

After you have checked the FCS and determined that a problem exists, you must configure
a SONET frame checksum. For more information, see “Configuring a SONET Frame
Checksum” on page 180.

« Checklist for Checking the SONET Frame Checksum on page 175

Configuring the SONET/SDH Frame Checksum

By default, SONET/SDH interfaces use a 16-bit frame checksum. You can configure a
32-bit checksum, which provides more reliable packet verification. However, some older
equipment might not support 32-bit checksums.

To configure a 32-bit checksum:

1. Inconfiguration mode, go to the [edit interfaces interface-name sonet-options] hierarchy
level.

[edit]
user@host# edit interfaces interface-name sonet-options

2. Configure the fcs option with 32-bit checksum.

[edit interfaces interface-name sonet-options]
user@host# set fcs 32

To return to default 16-bit frame checksum:

1. In configuration mode, go to the [edit] hierarchy level.

user@host# edit

2. Delete the fcs option.

[edit]
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user@host# delete interfaces so-fpc/pic/port sonet-options fcs 32

To configure 16-bit frame checksum explicitly:
1. Inconfiguration mode, go to the [edit interfaces interface-name sonet-options] hierarchy
level.

[edit]
user@host# edit interfaces interface-name sonet-options

2. Configure the fcs option a 16-bit checksum explicitly.

[edit interfaces interface-name sonet-options]
user@host# set fcs 16

On a channelized OC12 interface, the sonet-options fcs statement is not supported. To
configure the frame checksum sequence (FCS) on each DS3 channel, you must include
the t3-options fcs statement in the configuration for each channel.

Related . Configuring SONET/SDH Physical Interface Properties on page 8
Documentation

Configuring SONET/SDH Loopback Capability to Identify a Problem as Internal or
External

« Configuring SONET/SDH Loopback Capability on page 31
« Displaying SONET/SDH Loopback Capability Configuration on page 32
» Determining Whether the Problem Is Internal or External with Loopback
Capability on page 33
Configuring SONET/SDH Loopback Capability
To configure loopback capability on a SONET/SDH interface:

1. Inconfiguration mode, go to the [edit interfaces interface-name sonet-options] hierarchy
level.

[edit]
user@host# edit interfaces interface-name sonet-options

2. Configure the loopback option as local loopback, remote loopback, or payload.

0 NOTE: To exchange BERT patterns between a local router and a remote

router, include the loopback remote statement in the interface configuration

at the remote end of the link. From the local router, issue the test interface
command.

[edit interfaces interface-name sonet-options]
user@host# set loopback (local | remote | payload)
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For more information about configuring BERT, see Configuring Interface Diagnostics Tools
to Test the Physical Layer Connections. For more information about using operational
mode commands to test interfaces, see the CLI Explorer.

To turn off the loopback capability:

1. In configuration mode, go to the [edit] hierarchy level.

user@host# edit

2. Remove the loopback option to turn off the loopback capability.

[edit ]
user@host# delete interfaces so-fpc/pic/port sonet-options loopback

For channel O on channelized interfaces only, you can include the loopback statement
at the [editinterfaces interface-name interface-type-options] hierarchy level. The loopback
setting configured for channel O applies to all channels on the channelized interface. The
loopback statement is ignored if you include it at this hierarchy level in the configuration
of other channels. To configure loopbacks on individual channels, you must include the
channel-type-options loopback statement in the configuration for each channel. This
allows each channel to be put in loopback mode independently.

For example, for DS3 channels on a channelized OC12 interface, the sonet-options
loopback statement is supported only for channel O; it is ignored if included in the
configuration for channels1through 11. The SONET/SDH loopback configured for channel
0 applies to all 12 channels equally. To configure loopbacks on the individual DS3 channels,
you must include the t3-options loopback statement in the configuration for each channel.
This allows each DS3 channel can be put in loopback mode independently.

Displaying SONET/SDH Loopback Capability Configuration

Purpose

Action

To display the loopback capability configuration in SONET/SDH.

To display loopback capability, for example on the so-1/0/0 interface, perform the
following steps:

1. Inconfiguration mode, go to the [edit interfaces interface-name] hierarchy level, where
the interface-name is so-1/0/0.

[edit]
user@host# edit interfaces so-1/0/0

2. Display the loopback capability by issuing the show operational mode command.
[edit interfaces so-1/0/0]

user@host# show

3. The following output is displayed.

no-keepalives;
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encapsulation cisco-hdlc;
sonet-options {
loopback local;
}
unit 0 {
family inet {
address 10.100.100.1/24;
¥
¥

With this configuration, the link stays up, so you can loop ping packets to a remote
router. The loopback local statement causes the interface to loop within the PIC just
before the data reaches the transceiver.

Determining Whether the Problem Is Internal or External with Loopback Capability

Problem Description: Problem is internal or external.

Solution Todetermine whether a problem is internal or external, you have to loop packets on both
the local and the remote router using the loopback capability.

To loop packets on both the local and the remote router, perform the following steps:

1. In configuration mode, go to the [edit interfaces interface-name] hierarchy level.

[edit]
user@host# edit interfaces interface-name sonet-options]

2. Configure the no-keepalives and encapsulation cisco-hdlc options.

[edit interfaces interface-name]
user@host# set no-keepalives
user@host# set encapsulation cisco-hdlc

3. Inconfiguration mode, go to the [edit interfacesinterface-name sonet-options] hierarchy
level.

[edit]
user@host# edit interfaces interface-name sonet-options]

4. Configure the loopback local option. This option causes the interface to loop within
the PIC just before the data reaches the transceiver.

[edit interfaces interface-name sonet-options]
user@host# set loopback local

You can also determine whether there is an internal problem or an external problem by
checking the error counters in the output of the show interface interface-name extensive
operational mode command.
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Related . Configuring SONET/SDH Physical Interface Properties on page 8
Documentation

SONET/SDH Path Trace Identifier Overview

The SONET/SDH path trace identifier is a text string that identifies the circuit. If the string
contains spaces, enclose it in guotation marks.

By default, the Junos OS uses the router and interface names for the path trace identifier.
Depending on the router and interface names, the default path trace identifier might be
longer then 16 bytes. The SDH standards define a maximum 16-byte path trace. For this
reason, the default path trace identifier might be truncated in SDH mode. You can prevent
the path trace identifier from being truncated in SDH mode by configuring a path trace
identifier that is under 16-bytes long. In SONET mode, a path trace identifier can be up
to 64-bytes long.

For DS3 channels on a channelized OC12 interface, you can configure a unique path trace
for each of the 12 channels. Each path trace can be up to 16 bytes. For channels on a
channelized OC12 intelligent queuing (IO and IQE) interface, each path trace can be up
to 64 bytes.

Related . Configuring SONET/SDH Physical Interface Properties on page 8

D tati
ocumentation « Configuring the SONET/SDH Path Trace Identifier for a Circuit on page 34

Configuring the SONET/SDH Path Trace Identifier for a Circuit

To configure path trace identifier:

1. Inconfiguration mode, go to the [edit interfaces interface-name sonet-options] hierarchy
level.

[edit]
user@host# edit interfaces so-fpc/pic/port sonet-options

2. Configure path trace identifier.
A common convention is to use the circuit identifier as the path trace identifier.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set path-trace trace-string

To display the local router’s path trace identifier, issue the show interfaces operational
mode command on the remote router.

Related . Configuring SONET/SDH Physical Interface Properties on page 8

Documentation ¢\ e1/5DH Path Trace Identifier Overview on page 34
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SONET/SDH HDLC Payload Scrambling Overview

SONET/SDH HDLC payload scrambling, which is enabled by default, provides better link
stability. Both sides of a connection must either use or not use scrambling.

0 NOTE: HDLC payload scrambling conflicts with traffic shaping configured
using leaky bucket properties. If you configure leaky bucket properties, you
must disable payload scrambling, because the Junos OS rejects configurations
that have both features enabled. For more information, see “Configuring
Receive and Transmit Leaky Bucket Properties to Reduce Network
Congestion” on page 44.

On a channelized OC12 interface, the sonet-options payload-scrambler statement is
ignored. To configure scrambling on the DS3 channels on the interface, include the
t3-options payload-scrambler statement in the configuration for each DS3 channel.

Related . Configuring SONET/SDH Physical Interface Properties on page 8

Documentation - o iring SONET/SDH HDLC Payload Scrambling for Link Stability on page 35

Configuring SONET/SDH HDLC Payload Scrambling for Link Stability

To explicitly enable payload scrambling, perform the following steps:

1. Inconfiguration mode, go to the [edit interfacesinterface-name sonet-options] hierarchy
level, where the interface-name is so-fpc/pic/port.

[edit]
user@host# edit interfaces so-fpc/pic/port sonet-options

2. Configure the payload-scrambler option to enable HDLC payload scrambling.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set payload-scrambler

To disable HDLC payload scrambling:

1. Inconfiguration mode, go to the [edit interfacesinterface-name sonet-options] hierarchy
level, where the interface-name is so-fpc/pic/port.

[edit]
user@host# edit interfaces so-fpc/pic/port sonet-options

2. Configure the no-payload-scrambler option to disable HDLC payload scrambling.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set no-payload-scrambler
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Related
Documentation

To re-enable payload scrambling and to return to the default setting.

1. In configuration mode, go to the [edit] hierarchy level.

user@host# edit

2. Toreturn to the default setting, delete the no-payload-scrambler statement from the
configuration.

[edit]
user@host# delete interfaces so-fpc/pic/port sonet-options no-payload-scrambler

On a channelized OC12 interface, the sonet-options payload-scrambler statement is
ignored. To configure scrambling on the DS3 channels on the interface, include the
t3-options payload-scrambler statement in the configuration for each DS3 channel.

« Configuring SONET/SDH Physical Interface Properties on page 8
« SONET/SDH HDLC Payload Scrambling Overview on page 35

Configuring the Clock Source on SONET/SDH Interfaces

Forinterfaces such as SONET/SDH that can use different clock sources, you can configure
the source of the transmit clock on each interface. The source can be internal or external.
The default source is internal, which means that each interface uses the router’s internal
Stratum 3 clock.

For DS3 channels on a channelized OCI12 interface, the clocking statement is supported
only for channel O; it is ignored if included in the configuration of channels 1 through 11.
The clock source configured for channel O applies to all channels on the channelized
OCI12 interface. The individual DS3 channels use a gapped 45-MHz clock as the transmit
clock.

To configure the loop timing:

1. In configuration mode, go to the [edit interfaces interface-name] hierarchy level.

[edit ]
user@host# [edit interfaces interface-name]

2. Include the clocking external statement.

[edit interfaces interface-name]
clocking external;

To explicitly configure line timing on an interface:

1. In configuration mode, go to the [edit interfaces interface-name] hierarchy level.

[edit ]
user@host# [edit interfaces interface-name]
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2. Include the clocking internal statement.

[edit interfaces interface-name]
clocking internal;

O NOTE: OnChannelized SONET/SDH PICs, if you set the parent (or the master)
controller clock to external, then you must set the child controller clocks to
the default value—that is, internal.

For example, on the Channelized STM1 PIC, if the clock on the Channelized
STM1 interface (which is the master controller) is set to external, then you
must not configure the CE1 interface (which is the child controller) clock to
external. Instead you must configure the CE1 interface clock to internal.

Related . Clock Sources on Channelized Interfaces

Documentation . clocking on page 193

Configuring Channelized IQ and IQE SONET/SDH Loop Timing

The loop-timing and no-loop-timing statements apply only to E1 and T1interfaces you
configure on channelized IQ and IQE PICs. If you attempt to include these statements
on any other interface type, they are ignored.

To configure SONET/SDH or DS3-level clocking:
1. Inconfiguration mode, go to the [edit interfacesinterface-name sonet-options] hierarchy
level or to the [edit interfaces ct3-fpc/pic/port t3-options] hierarchy level.

[edit]
user@host# edit interfaces interface-name sonet-options

[edit]
user@host# edit interfaces ct3-fpc/pic/port t3-options

2. Configure SONET/SDH or DS3-level clocking. By default, internal clocking (line timing)
is used on channelized |IQ and IQE interfaces.

[edit interfaces interface-name sonet-options]
user@host# set loop-timing

[edit interfaces ct3-fpc/pic/port t3-options]
user@host# set loop-timing

To configure the default line timing explicitly:

1. Inconfiguration mode, go to the [edit interfaces interface-name sonet-options] hierarchy
level or to the [edit interfaces ct3-fpc/pic/port t3-options].

[edit]
user@host# edit interfaces interface-name sonet-options
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[edit]
user@host# edit interfaces ct3-fpc/pic/port t3-options

2. Configure the default line timing explicitly.

[edit interfaces interface-name sonet-options]
user@host# set no-loop-timing

[edit interfaces ct3-fpc/pic/port t3-options]
user@host# set no-loop-timing

To configure clocking for all channelized IQ and IQE PICs which is supported on all
channels.

1. In configuration mode, go to the [edit interfaces type-foc/pic/port] hierarchy level.

[edit]
user@host# edit interfaces type-fpc/pic/port

2. Configure the clocking option. If you do not include the clocking statement, the
individual interfaces use internal clocking by default.

[edit interfaces type-foc/pic/port]
user@host# set clocking

For more information, see Configuring the Clock Source and Clock Sources on Channelized
Interfaces.

« Configuring SONET/SDH Physical Interface Properties on page 8
« loop-timing on page 218
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Damping Shorter Physical Interface Transitions

By default, when an interface changes from being up to being down, or from down to up,
this transition is advertised immediately to the hardware and Junos OS. In some
situations—for example, when an interface is connected to an add/drop multiplexer
(ADM) or wavelength-division multiplexer (WDM), or to protect against SONET/SDH
framer holes—you might want to damp interface transitions. This means not advertising
the interface’s transition until a certain period of time has passed, called the hold-time.
When you have damped interface transitions and the interface goes from up to down,
the down hold-time timer is triggered. Every interface transition that occurs during the
hold-time is ignored. When the timer expires and the interface state is still down, then
the router begins to advertise the interface as being down. Similarly, when an interface
goes from down to up, the up hold-time timer is triggered. Every interface transition that
occurs during the hold-time is ignored. When the timer expires and the interface state is
still up, then the router begins to advertise the interface as being up. For information
about physical interface damping, see Physical Interface Damping Overview.

This task applies to damping shorter physical interface transitions in milliseconds. To
damp longer physical interface transitions in seconds, see Damping Longer Physical
Interface Transitions.

To configure damping of shorter physical interface transitions:

1. Select the interface to damp, where the interface name is interface-type-fpc/pic/port:

[edit]
user@host# edit interfaces interface-name

2. Configure the hold-time for link up and link down.

[edit interfaces interface-name]
user@host# set hold-time up milliseconds down milliseconds

The hold time can be a value from O through 4,294,967,295 milliseconds. The default
value is O, which means that interface transitions are not damped. Junos OS advertises
the transition within 100 milliseconds of the time value you specify.

For most Ethernet interfaces, hold timers are implemented using a one-second polling
algorithm. For 1-port, 2-port, and 4-port Gigabit Ethernet interfaces with small form-factor
pluggable transceivers (SFPs), hold timers are interrupt-driven.

0 NOTE: The hold-time option is not available for controller interfaces.

Related . Physical Interface Damping Overview

Documentation
u ! « Damping Longer Physical Interface Transitions

« SONET/SDH Defect Hold Times for Damping Interface Transitions Overview on page 57
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« Configuring SONET/SDH Defect Triggers on page 58

« hold-time on page 212

Configuring SONET Options for 10-Gigabit Ethernet Interfaces

The 10-Gigabit Ethernet IQ2 and IQ2-E PICs are supported on the M120, M320,and T
Series routers. The 10-Gigabit Ethernet LAN/WAN PICs are supported on the T4000
routers. These PICs provides external interfaces running at 10 Gbps. The interface operates
in either LAN PHY or WAN PHY mode. When the external interface is running in WAN
PHY mode, it uses the WIS sublayer to transport 10-Gigabit Ethernet framesinan OC192c
SONET payload, and can interoperate with SONET section or line level repeaters. This
creates an advantage when the interface is used for long-distance, point-to-point
10-Gigabit Ethernet links.

When the external interface is running in WAN PHY mode, you can configure specific
physical SONET options. When WAN PHY mode is configured on an interface, the
following SONET options are supported:

. Loopback (local and remote)
. Pathtrace

- Trigger options
To configure SONET options for 10-Gigabit Ethernet Interfaces:

1. Inconfiguration mode, go to the [edit interfaces interface-name sonet-options] hierarchy
level, where the interface-name is so-fpc/pic/port.

[edit]
user@host# edit interfaces so-fpc/pic/port sonet-options

2. Configure a loopback connection.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set loopback (local | payload | remote)

3. Configure a path trace identifier, which is a text string that identifies the circuit.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set path-trace trace-string

4. Configure SONET/SDH defect triggers as either ignore or hold time.

The defect triggers can be ignored. By default all SONET/SDH defect triggers are
honored if you do not include the trigger defect ignore statement.

You can apply up and down hold times to SONET/SDH defect trigger. When a defect
is detected the interface is marked down immediately and when the defect becomes
absent the interface is marked up immediately if you do not include the trigger defect
hold-time statement.
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[edit interfaces so-fpc/pic/port sonet-options]
user@host# set trigger defect ignore
user@host# set trigger defect hold-time up milliseconds down milliseconds

5. Configure the mpls option to process incoming IP packets that have MPLS labels for
passive monitoring on ATM and SONET/SDH interfaces and 10-Gigabit Ethernet
interfaces in WAN PHY mode.

[edit interfaces so-fpc/pic/port sonet-options]
user@host# set mpls

6. Configure the pop-all-labels option to remove up to two MPLS labels from incoming
IP packets in passive monitoring.

[edit interfaces so-fpc/pic/port sonet-options mpls]
user@host# set pop-all-labels

7. Configure the required-depth option as either 1 or 2 in the pop-all-labels statement. to
specify the number of MPLS labels anincoming packet must have for the pop-all-labels
statement to take effect. If you include the required-depth 1 statement, the
pop-all-labels statement takes effect for incoming packets with one label only. If you
include the required-depth 2 statement, the pop-all-labels statement takes effect for
incoming packets with two labels only.

[edit interfaces so-fpc/pic/port sonet-options mpls pop-all-labels]
user@host# set required-depth

For information about using the mpls statement, see “Enabling Packet Flow Monitoring
on SONET/SDH Interfaces” on page 108.

Related . Configuring SONET/SDH Physical Interface Properties on page 8

Documentation « SONET/SDH Interfaces Overview on page 3
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Configuring 4-Port OC192 PIC to Operate in OC768-over-OC192 Mode

In the 4-port OC192 PIC with OC768-over-OC192 mode, four OC192 links are aggregated
into one OC768 link with one logical interface. This single interface achieves data rates
of approximately 40 Gbps. OC768 optics are expensive, and most long-distance networks
currently use fiber optics and regenerators that cannot carry OC768 SONET. When you
create an OC768 pipe as a large data pipe running over existing infrastructures, you
transfer network traffic without link bonding or load sharing over parallel links. Load
sharing is automatically accomplished in the Junos OS using a proprietary method, and
does not need to be manually configured.

The following limitations apply to OC768-over-OC192 mode:

« The maximum difference in delay between all links in the bundle is 8 y (microseconds),
equivalent to approximately 1.5 km maximum difference in length between the longest
and shortest fiber pairs.

. If asingle link in the bundle fails, the whole bundle fails. If link redundancy is required,
implement an aggregated SONET/SDH bundle instead.

« Only routers that contain 4-port OC192 PICs can operate in OC768-over-OC192 mode.

To configure the 4-port OC192 PIC to operate in OC768-over-OC192 mode:

1. In the configuration mode go to the [edit chassis] hierarchy level.

[edit]
user@host# edit chassis

2. Configure the aggregate-ports.

. Onstandalone T640, T1600, and T4000 routers, include the aggregate-ports
statement at the [edit chassis fpc slot-number pic pic-number] hierarchy level.

[edit chassis]
user@host# edit fpc slot-number pic pic-number
user@host# set aggregate-ports

« On TX Matrix and TX Matrix Plus router, configure the aggregate-ports statement
at the [edit chassis lcc lcc-number fpc slot-number pic pic-number] hierarchy level.

[edit chassis]
user@host# edit lcc lcc-number fpc slot-number pic pic-number
user@host# set aggregate-ports

3. To verify the configuration, execute the show interfaces so-fpc/pic/port extensive
operational command. When this command is used for the 4-port OC192 PIC
configured for OC768-over-OC192 mode, only port O (so-fpc/pic/0) is displayed. This
port is displayed as OC768.

0 NOTE: When you configure the 4-port OC192 PIC for OC768-over-OC192
mode, only port O (the first port) needs be configured as the OC768 port.
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Related . aggregate-ports
Documentation

Receive and Transmit Leaky Bucket Properties Overview

Congestion control is particularly difficult in high-speed networks with high volumes of
traffic. When congestion occurs in such a network, it is usually too late to react. You can
avoid congestion by regulating the flow of packets into your network. Smoother flows
prevent bursts of packets from arriving at (or being transmitted from) the same interface
and causing congestion.

For all interface types except ATM, Fast Ethernet, Gigabit Ethernet, and channelized IQ
and IQE, you can configure leaky bucket properties, which allow you to limit the amount
of traffic received on and transmitted by a particular interface. You effectively specify
what percentage of the interface’s total capacity can be used to receive or transmit
packets. You might want to set leaky bucket properties to limit the traffic flow from a
link that is known to transmit high volumes of traffic.

0 NOTE: Instead of configuring leaky bucket properties, you can limit traffic
flow by configuring policers. Policers work on all interfaces. For more
information, see the Routing Policies, Firewall Filters, and Traffic Policers
Feature Guide.

The leaky bucket is used at the host-network interface to allow packets into the network
at a constant rate. Packets might be generated in a bursty manner, but after they pass
through the leaky bucket, they enter the network evenly spaced. In some cases, you might
want to allow short bursts of packets to enter the network without smoothing them out.
By controlling the number of packets that can accumulate in the bucket, the threshold
property controls burstiness. The maximum number of packets entering the network int
time units is threshold + rate * t.

By default, leaky buckets are disabled and the interface can receive and transmit packets
at the maximum line rate.

For each DS3 channel on a channelized OC12 interface, you can configure unigue receive
and transmit buckets.

0 NOTE: HDLC payload scrambling conflicts with traffic shaping configured
using leaky bucket properties. If you configure leaky bucket properties, you
must disable payload scrambling, because the Junos OS rejects configurations
that have both features enabled. For more information, see “Configuring
SONET/SDH HDLC Payload Scrambling for Link Stability” on page 35.

Related . Configuring Receive and Transmit Leaky Bucket Properties to Reduce Network
Documentation Congestion on page 44

« SONET/SDH Interfaces Overview on page 3
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« receive-bucket on page 236

« transmit-bucket on page 247

Configuring Receive and Transmit Leaky Bucket Properties to Reduce Network
Congestion

You can configure leaky bucket properties which allow you to limit the amount of traffic
received on and transmitted by a particular interface. You can specify what percentage
of the interface’s total capacity can be used to receive or transmit packets. You might
want to set leaky bucket properties to limit the traffic flow from a link that is known to
transmit high volumes of traffic.

To configure leaky bucket properties:

1. In configuration mode, go to the [edit interfaces interface-name] hierarchy level.

[edit]
user@host# edit interfaces interface-name

2. Configure the receive-bucket statement.

[edit interfaces interface-name]
user@host# set receive-bucket

3. Configure the overflow option, the threshold option, and the rate option for the receive
leaky bucket, which specifies what percentage of the interface’s total capacity can
be used to receive packets.

[edit interfaces interface-name receive-bucket]
user@host# set overflow (discard | tag)
user@host# set threshold bytes

user@host# set rate percentage

4. Configure the transmit-bucket statement.

[edit interfaces interface-name]
user@host# set transmit-bucket

5. Configure the overflow option, the threshold option, and the rate option for the transmit
leaky bucket, which specifies what percentage of the interface’s total capacity can
be used to transmit packets.

[edit interfaces interface-name transmit-bucket]
user@host# set overflow (discard | tag)
user@host# set threshold bytes

user@host# set rate percentage

Related . Receive and Transmit Leaky Bucket Properties Overview on page 43

D tati
ocumentation « SONET/SDH Interfaces Overview on page 3
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« receive-bucket on page 236

« transmit-bucket on page 247
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CHAPTER 3

Configuring Interface Encapsulation on
SONET/SDH Interfaces

« Understanding Interface Encapsulation on SONET/SDH Interfaces on page 47
« Configuring Interface Encapsulation on SONET/SDH Interfaces on page 50

« PPP Support on SONET/SDH Interfaces on page 52

« Configuring PPP Support on SONET/SDH Interfaces on page 53

Understanding Interface Encapsulation on SONET/SDH Interfaces

Point-to-Point Protocol (PPP) encapsulation is the default encapsulation type for physical
interfaces. You need not configure encapsulation for any physical interfaces that support
PPP encapsulation. Note that if you do not configure encapsulation, PPP is used by
default.

For physical interfaces that do not support PPP encapsulation, you must configure an
encapsulation to use for packets transmitted on the interface. You can optionally configure
an encapsulation on a logical interface, which is the encapsulation used within certain
packet types.

When you configure a point-to-point encapsulation (such as PPP or Cisco HDLC) on a
physical interface, the physical interface can have only one logical interface (that is, only
one unit statement) associated with it. When you configure a multipoint encapsulation
(such as Frame Relay), the physical interface can have multiple logical units, and the
units can be either point to point or multipoint. Use PPP if you are running Cisco I0S
Release 12.0 or later. If you need to run Cisco HDLC, the Junos OS automatically configures
an ISO family MTU of 4469 in the router. This is due to an extra byte of padding used by
Cisco.

0 NOTE: When the encapsulation typeis set to Cisco-compatible Frame Relay
encapsulation, ensure that the LMI type is set to ANSI or Q933-A.

For more information about physical interface encapsulation, see Configuring Interface
Encapsulation on Physical Interfaces.
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Understanding Encapsulation on a Physical SONET/SDH Interface

For SONET/SDH interfaces, the physical interface encapsulation can be one of the
following:

» Point-to-Point Protocol (PPP) on page 48

e Cisco HDLC on page 48

« Frame Relay on page 48

« Frame Relay Ether Type on page 49

Point-to-Point Protocol (PPP)

PPP encapsulation is defined in RFC 1661, The Point-to-Point Protocol (PPP) for the
Transmission of Multiprotocol Datagrams over Point-to-Point Links. PPP is the default
encapsulation type for physical interfaces. Two related versions are supported:

« Circuit cross-connect (CCC) version (ppp-ccc)—The logical interfaces do not require
an encapsulation statement. When you use this encapsulation type, you can configure
the ccc family only.

« Translational cross-connect (TCC) version (ppp-tcc)—Similar to CCC and has the
same configuration restrictions, but used for circuits with different media on either side
of the connection.

CiscoHDLC

E1,E3, SONET/SDH, T1,and T3 interfaces can use Cisco HDLC encapsulation. Two related
versions are supported:

« CCC version (cisco-hdlc-ccc)—The logical interfaces do not require an encapsulation
statement. When you use this encapsulation type, you can configure the ccc family
only.

« TCC version (cisco-hdlc-tcc)—Similar to CCC and has the same configuration
restrictions, but used for circuits with different media on either side of the connection.

Frame Relay

Defined in RFC 1490, Multiprotocol Interconnect over Frame Relay. E1, E3, SONET/SDH,
T1, and T3 interfaces can use Frame Relay encapsulation. Two related versions are
supported:

« CCCversion (frame-relay-ccc)—The same as standard Frame Relay for DLCIs O through
511. DLCIs 512 through 1022 are dedicated to CCC. This numbering restriction does not
apply to IQ and IQE interfaces. The logical interface must also have frame-relay-ccc
encapsulation.

« TCC version (frame-relay-tcc)—Similar to Frame Relay CCC and has the same
configuration restrictions, but used for circuits with different media on either side of
the connection.

48
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Frame Relay Ether Type

Physical interfaces can use Frame Relay ether type (frame-relay-ether-type encapsulation
for compatibility with Cisco Frame Relay. IETF Frame Relay encapsulation identifies the
payload format using NLPID and SNAP formats. Cisco-compatible Frame Relay
encapsulation uses the Ethernet type to identify the type of payload. Two related versions
are supported:

« TCC version (frame-relay-ether-type-tcc)—Cisco-compatible Frame Relay for DLCIs
0 through 511. DLClIs 512 through 1022 are dedicated to TCC. This numbering restriction
does not apply to IQ and IQE interfaces. This encapsulation is used for circuits with
different media on either side of the connection.

. Extended TCC version (extended-frame-relay-ether-type-tcc)—This encapsulation
allows you to dedicate Cisco-compatible Frame Relay TCC for DLClIs 1through 1022.
This encapsulation is used for circuits with different media on either side of the
connection. All ether type TCC encapsulation is supported on the same PICs as
non-ether type Frame Relay TCC encapsulation.

Understanding Encapsulation on a Logical SONET/SDH Interface

Generally, you configure an interface’s encapsulation at the [edit interfaces
interface-name] hierarchy level. However, for Frame Relay encapsulation, you can also
configure the encapsulation type that is used inside the Frame Relay packet itself. To
configure an encapsulation on a logical SONET/SDH interface, see “Configuring Interface
Encapsulation on SONET/SDH Interfaces” on page 50.

0 NOTE:

« With the atm-nlpid, atm-cisco-nlpid, and atm-vc-mux encapsulations, you
can configure the inet family only.

- With the circuit cross-connect (CCC) encapsulations, you cannot configure
a family on the logical interface.

« Alogical interface cannot have frame-relay-ccc encapsulation unless the
physical device also has frame-relay-ccc encapsulation. A logical interface
cannot have frame-relay-tcc encapsulation unless the physical device also
has frame-relay-tcc encapsulation.

You must assign this logical interface a DLCI from 512 through 1022. This
numbering restriction does not apply to IQ and IQE interfaces. You must
configure the logical interface as point-to-point.

The ATM encapsulations are defined in RFC 2684, Multiprotocol Encapsulation over ATM
Adaptation Layer 5.

For more information about logical interface encapsulation, see Configuring Interface
Encapsulation on Logical Interfaces.
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Documentation

. Configuring Interface Encapsulation on SONET/SDH Interfaces on page 50

Configuring Interface Encapsulation on SONET/SDH Interfaces

You can configure encapsulation on a physical SONET/SDH interface and on a logical
SONET/SDH interface. SONET/SDH interfaces can use either PPP or Cisco HDLC
encapsulation. Use PPP if you are running Cisco |10S Release 12.0 or later. If you need to
run Cisco HDLC, the Junos OS automatically configures an ISO family MTU of 4469 in
the router. This is due to an extra byte of padding used by Cisco.

The following tasks explain configuring encapsulation on a physical SONET/SDH interface,
configuring framerelay encapsulation on alogical SONET/SDH interface, and configuring
Point-to-Point Protocol encapsulation to get a SONET/SDH OC3 or OC12 interface up
and running:

« Configuring the Encapsulation on a Physical SONET/SDH Interface on page 50

« Displaying the Encapsulation on a Physical SONET/SDH Interface on page 51

« Configuring the Frame Relay Encapsulation on a Logical SONET/SDH
Interface on page 51

« Configuring the Point-to-Point Protocol Encapsulation on a Physical SONET/SDH
Interface on page 52

Configuring the Encapsulation on a Physical SONET/SDH Interface

To configure encapsulation on a physical SONET/SDH interface:

1. In configuration mode, go to the [edit interfaces so-fpc/pic/port] hierarchy level.

[edit]
user@host# edit interfaces so-fpc/pic/port

2. Configure the encapsulation as cisco-hdlc, cisco-hdlc-ccc, cisco-hdlc-tcc, frame-relay,
frame-relay-ccc, frame-relay-tcc, frame-relay-ether-type, frame-relay-ether-type-tcc,
extended-frame-relay-ether-type-tcc, ppp, ppp-ccc, or as ppp-tcc.

[edit interfaces mo-fpc/pic/port]
user@host# set encapsulation encapsulation-type

When you configure a point-to-point encapsulation (such as PPP or Cisco HDLC) on a
physical interface, the physical interface can have only one logical interface (that is, only
one unit statement) associated with it. When you configure a multipoint encapsulation
(such as Frame Relay), the physical interface can have multiple logical units, and the
units can be either point to point or multipoint. Use PPP if you are running Cisco I0S
Release 12.0 or later. If you need to run Cisco HDLC, the Junos OS automatically configures
an ISO family MTU of 4469 in the router. This is due to an extra byte of padding used by
Cisco.

50
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0 NOTE: When the encapsulation typeis set to Cisco-compatible Frame Relay
encapsulation, ensure that the LMI type is set to ANSI or Q933-A.

For more information about physical interface encapsulation, see Configuring Interface
Encapsulation on Physical Interfaces.

Displaying the Encapsulation on a Physical SONET/SDH Interface

Purpose To display the configured encapsulation and its associated set options on a physical
SONET/SDH interface when the following are set at the [edit interfaces interface-name]
hierarchy level:

. interface-name—so-7/0/0
. Encapsulation—ppp

« Unit—0

. Family—inet

« Address—192.168.1.113/32
. Destination—192.168.1.114

. Family—iso and mpls

Action Run the show command at the [edit interfaces interface-name] hierarchy level.

[edit interfaces so-7/0/0]
user@host# show
encapsulation ppp;
unit 0 {

point-to-point;

family inet {

address 192.168.1.113/32 {
destination 192.168.1.114;

1
}
family iso;
family mpls;

}

Meaning The configured encapsulation and its associated set options are displayed as expected.
Note that the second set of two family statements allow 1S-IS and MPLS to run on the
interface.

Configuring the Frame Relay Encapsulation on a Logical SONET/SDH Interface

Generally, you configure an interface’s encapsulation at the [edit interfacesinterface-name]
hierarchy level. However, for Frame Relay encapsulation, you can also configure the
encapsulation type that is used inside the Frame Relay packet itself.
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To configure Frame Relay encapsulation on a logical SONET/SDH interface:
1. Inconfiguration mode, go to the [editinterfaces so-fpc/pic/port unit logical-unit-number]
hierarchy level.

[edit]
user@host# edit interfaces so-fpc/pic/port unit logical-unit-number

2. Configure the encapsulation as frame-relay-ccc, frame-relay-tcc, frame-relay-ether-type,
or as frame-relay-ether-type-tcc.

[edit interfaces so-fpc/pic/port unit logical-unit-number]
user@host# set encapsulation encapsulation-type

The ATM encapsulations are defined in RFC 2684, Multiprotocol Encapsulation over ATM
Adaptation Layer 5.

For more information about logical interface encapsulation, see Configuring Interface
Encapsulation on Logical Interfaces.

Configuring the Point-to-Point Protocol Encapsulation on a Physical SONET/SDH Interface

SONET/SDH interfaces can use either PPP or Cisco HDLC encapsulation. Use PPP if you
are running Cisco IOS Release 12.0 or later. If you need to run Cisco HDLC, the Junos OS
automatically configures an ISO family MTU of 4469 in the router. This is due to an extra
byte of padding used by Cisco. The following configuration, which uses PPP encapsulation,
is sufficient to get a SONET/SDH OC3 or OC12 interface up and running:

To configure PPP encapsulation on a physical SONET/SDH interface:

1. In configuration mode, go to the [edit interfaces so-fpc/pic/port] hierarchy level.

[edit]
user@host# edit interfaces so-fpc/pic/port

2. Configure the encapsulation as ppp.

[edit interfaces so-fpc/pic/port]
user@host# set encapsulation ppp

3. Configure local IP address and remote IP address with family inet.

[edit interfaces so-fpc/pic/port]
user@host# set unit O family inet address local-address destination remote-address

Related . Understanding Interface Encapsulation on SONET/SDH Interfaces on page 47
Documentation

PPP Support on SONET/SDH Interfaces

RFC 2615, PPP over SONET/SDH, requires certain C2 header byte and FCS settings that
vary from the default values configured in accordance with RFC 1619 (the previous version
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Related
Documentation

of RFC 2615). The newer values are optimized for stronger error detection, especially
when combined with payload scrambling at higher bit rate links.

Table 11 on page 53 shows the older (RFC 1619) and newer (RFC 2615) values, together
with the Juniper Networks default values.

Table 11: SONET/SDH Default Settings

Value RFC 1619 Default RFC 2615
SONET/SDH C2 header byte OXCF OXCF 0X16
Frame checksum (bit) 16 16 32
Payload scrambling n/a Enabled Enabled

« Configuring SONET/SDH Physical Interface Properties on page 8
« Configuring PPP Support on SONET/SDH Interfaces on page 53
« Understanding Interface Encapsulation on SONET/SDH Interfaces on page 47

« SONET/SDH Interfaces Overview on page 3

Configuring PPP Support on SONET/SDH Interfaces

Related
Documentation

RFC 2615, PPP over SONET/SDH, requires certain C2 header byte and FCS settings that
vary from the default values configured in accordance with RFC 1619 (the previous version
of RFC 2615). The newer values are optimized for stronger error detection, especially
when combined with payload scrambling at higher bit rate links.

To enable support for the RFC 2615 features:

1. Inconfiguration mode, go to the [edit interfacesinterface-name sonet-options] hierarchy
level.

[edit]
user@host# edit interfaces interface-name sonet-options

2. Configure the rfc-2615 option.

[edit interfaces interface-name sonet-options]
user@host# set rfc-2615

« Configuring SONET/SDH Physical Interface Properties on page 8
PPP Support on SONET/SDH Interfaces on page 52

Configuring Interface Encapsulation on SONET/SDH Interfaces on page 50

SONET/SDH Interfaces Overview on page 3
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Configuring How SONET/SDH Interface
Defects Are Handled

« SONET/SDH Defect Triggers Overview on page 55
« SONET/SDH Defect Hold Times for Damping Interface Transitions Overview on page 57
« Configuring SONET/SDH Defect Triggers on page 58

SONET/SDH Defect Triggers Overview

Atrigger is a defect alarm that causes a physical interface to be marked down. By default,
all defects are honored with no hold time. For SONET/SDH and ATM over SONET/SDH
interfaces only, you can configure individual triggers to ignore a defect, honor a defect,
and apply up and down hold timers to the defect.

Table 12 on page 55 lists the defects you can configure.

Table 12: SONET/SDH and ATM Active Alarms and Defects

Alarm Description

Physical

pll Phase-locked loop out of lock
lol Loss of light

Section

lof Loss of frame

los Loss of signal

Line

ais-1 Alarm indication signal—line
rfi-1 Remote failure indication—line
ber-sd Bit error rate defect-signal degrade
ber-sf Bit error rate fault-signal fail
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Table 12: SONET/SDH and ATM Active Alarms and Defects (continued)

Alarm ’ Description

Path

ais-p Alarm indication signal—path
locd (ATM only) Loss of cell delineation

lop-p Loss of pointer—path

plm-p Payload (signal) label mismatch
rfi-p Remote failure indication—path
uneg-p Path unequipped

If you configure a defect to be ignored, that defect does not contribute to the interface
being marked down or up.

After you configure a defect to be ignored, the Junos OS reevaluates the state of the
defect on the interface. If the defect is outstanding and has caused the interface to be
marked down, the interface is marked up.

When you configure a trigger on a low-level defect—for example, an LOS—only the
low-level defect is affected. Higher-level defects that might result from the lower-level
defect are not affected by the low-level trigger configuration. Therefore, you must
configure higher-level defects as well.

You can prevent a loss of signal (LOS) from bringing down an interface. An LOS can lead
to the following defects:

. AlS-L
. LOF
. PLL
. RFI-L
. RFI-P

« Configuring SONET/SDH Physical Interface Properties on page 8
« Configuring SONET/SDH Defect Triggers on page 58

« SONET/SDH Interfaces Overview on page 3
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SONET/SDH Defect Hold Times for Damping Interface Transitions Overview

By default, an interface is marked down as soon as a defect is detected, and is marked
up as soon as the defect is absent. You might want to apply hold times to defects for
the following reasons:

. To prevent route flaps from happening before a defect has been outstanding for a
longer period than would be expected for an Automatic Protection Switching (APS)
cutover

« Toreduce the number of interface transitions

o NOTE: On M Series and T Series routers with Channelized SONET IQ PICs
and Channelized SONET IQE PICs, the SONET defect alarm trigger hold-time
statement is not supported.

When you apply a “down” hold time to a defect, the defect must be present for at least
the hold-time period before the interface is marked down. When you apply an “up” hold
time to a defect, the defect must remain absent for at least the hold-time period before
the interface is marked up, assuming no other defect is outstanding.

When a hold-down timer is configured and the interface goes from up to down, the down
hold-time timer is triggered. Every interface transition that occurs during the hold-time
is ignored. When the timer expires and the interface state is still down, then the router
begins to advertise the interface as being down. Similarly, when a hold-up timer is
configured and an interface goes from down to up, the up hold-time timer is triggered.
Every interface transition that occurs during the hold-time is ignored. When the timer
expires and the interface state is still up, then the router begins to advertise the interface
as being up.

When you configure defect hold times, you should note the following:

« You can configure an up hold time, a down hold time, or both.

« Each interface on a SONET/SDH PIC controls certain aspects of the SONET/SDH
overhead. For example, when you configure an OC48 PIC to be nonconcatenated, four
interfaces are created. Each interface has its own path overhead. However, all four
path interfaces share the same physical, section, and line overhead. This means the
following:

- Each interface’s path trigger configuration is honored.
- The physical, section, and line trigger configuration for the primary interface

(so-fpc/pic/slot:0) is applied to all four interfaces.

Therefore, if you configure the so-fpc/pic/slot:0 interface to have a hold time for the LOS
trigger, when an LOS event occurs, all four interfaces remain up until the trigger expires,
and then all four interfaces are marked down.
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« The hold timers on the SONET/SDH defects are applied in addition to any other hold
timers you configure on the interface. For example, if aninterface is up and you configure
a SONET/SDH trigger down hold time of 100 milliseconds and an interface down hold
time of 250 milliseconds, when the SONET/SDH defect occurs, the SONET/SDH trigger
timer starts. After 100 milliseconds, assuming the defect is still present, the SONET/SDH
defect starts the 250 millisecond down timer. After this has expired and again assuming
the defect is still outstanding, the interface will be marked down. For more information
about interface hold timers, see “Damping Shorter Physical Interface Transitions” on
page 39.

« Some defects are reported through a periodic poll (once every second). For these
defects, there could be up to one second lost before the defect is detected and the
hold timer is started. The hold timer expires in precisely the amount of time configured.
At that point, the existence of the defect is checked again and the interface is marked
up or down accordingly. These defects are as follows:

- lol
- pll
- ber-sf

- ber-sd

Q BEST PRACTICE:
We recommend the following settings:

« Configure SONET/SDH defect timers on no more than 64 interfaces per
FPC.

« Configure a combined up hold time and down hold time fora SONET/SDH
defect to be at least 100 milliseconds.

Related . Configuring SONET/SDH Physical Interface Properties on page 8
Documentation . Configuring SONET/SDH Defect Triggers on page 58

« SONET/SDH Interfaces Overview on page 3

Configuring SONET/SDH Defect Triggers

You can configure SONET/SDH defect triggers as eitherignore or hold time. The following
topics explain defect triggers in detail.

« Configuring SONET/SDH Defect Triggers to Be Ignored on page 59

« Configuring SONET/SDH Defect Hold Times on page 59

« Displaying the Configuration Where the SONET/SDH Defects to be Ignored are
Listed on page 59
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Configuring SONET/SDH Defect Triggers to Be Ignored

Atriggeris a defect alarm that causes a physical interface to be marked down. By default,
all defects are honored with no hold time. For SONET/SDH and ATM over SONET/SDH
interfaces only, you can configure individual triggers to ignore a defect, honor a defect,
and apply up and down hold timers to the defect.

To configure defects to be ignored:

1. In configuration mode, go to the [edit interfaces interface-name sonet-options trigger]
hierarchy level.

[edit]
user@host# edit interfaces interface-name sonet-options trigger

2. Configure the defect ignore option to turn off the loopback capability.

[edit interfaces interface-name sonet-options trigger]
user@host# set defect ignore

Configuring SONET/SDH Defect Hold Times

To configure hold timers:

1. In configuration mode, go to the [edit interfaces interface-name sonet-options trigger]
hierarchy level.

[edit]
user@host# edit interfaces interface-name sonet-options trigger

2. Configure the hold-time statement with up and down options in milliseconds ranging
from 1 through 65,534 milliseconds.

[edit interfaces interface-name sonet-options trigger]
user@host# set defect hold-time up milliseconds down milliseconds

Displaying the Configuration Where the SONET/SDH Defects to be Ignored are Listed

Purpose To display the configuration where the SONET/SDH defects to be ignored are listed.

Action Todisplay the defects in an interface, for example on so-1/0/0 interface, perform the
following steps:

1. In configuration mode, go to the [edit interfaces so-1/0/0 sonet-options trigger]
hierarchy level.

[edit]
user@host# edit interfaces so-1/0/0 sonet-options trigger

2. Issue the show defect operational mode command.

[edit interfaces so-1/0/0 sonet-options trigger]
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user@host# show defect

The following output is displayed:

ais-1 ignore;
lof ignore;
los ignore;
pll ignore;
rfi-1 ignore;
rfi-p ignore;

Configuring SONET/SDH Physical Interface Properties on page 8

SONET/SDH Defect Hold Times for Damping Interface Transitions Overview on page 57

SONET/SDH Defect Triggers Overview on page 55

SONET/SDH Interfaces Overview on page 3
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Automatic Protection Switching and Multiplex Section Protection Overview on page 62
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Copyright © 2018, Juniper Networks, Inc.

61



SONET/SDH Interfaces Feature Guide for Routing Devices

Automatic Protection Switching and Multiplex Section Protection Overview

Automatic Protection Switching (APS) is used by SONET add/drop multiplexers (ADMSs)
to protect against circuit failures. The Junos implementation of APS allows you to protect
against circuit failures between an ADM and one or more routers, and between multiple
interfaces in the same router. When a circuit or router fails, a backup immediately takes
over.

0 NOTE: For SDH interfaces, the Junos OS supports multiplex section protection
(MSP). You configure MSP with the same CLI statements you use to configure
APS.

The Junos OS supports APS 1+1 switching, either revertive or nonrevertive mode, and
bidirectional mode only (although you can configure interoperation with line-terminating
equipment [LTE] provisioned for unidirectional mode). The Junos OS does not transmit
identical data on the working and protect circuits, as the APS specification requires for
1+1 switching, but this causes no operational impact.

For DS3 channels on a channelized OC12 interface, you can configure APS on channel O
only. If you configure APS on channels 1 through 11, it is ignored.

With APS and MSP, you configure two circuits, a working circuit and a protect circuit.
Normally, traffic is carried on the working circuit (that is, the working circuit is the active
circuit), and the protect circuit is disabled. If the working circuit fails or degrades, or if the
working router fails, the ADM and the protect router switch the traffic to the protect
circuit, and the protect circuit becomes the active circuit.

To configure APS or MSP, you configure a working and a protect circuit, as shown in
Figure 1 on page 62. To protect against a router failure, you connect two routers to the
ADM, configuring one of them as the working router and the second as the protect router.
To protect against a PIC or FPC failure, you connect one router to the ADM through both
the working and protect circuits, configuring one of the PICs or FPCs as the working circuit
and the second as the protect circuit.

Figure 1: APS/MSP Configuration Topologies

To protect against router failure To protect against FPC or PIC failure

ADM ADM

Protect
circuit

Working Protect Working
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0 NOTE: This implementation of APS is not supported on Layer 2 circuits. For
Layer 2 circuits, configure APS by including the protect-interface statement.
You can include this statement at the following hierarchy levels:

« [edit logical-systems logical-system-name protocols 2circuit neighbor
neighbor-id interface interface-name]

« [edit protocols [2circuit neighbor neighbor-id interface interface-name]

For more information and a configuration example, see the Junos OS VPNs
Library for Routing Devices.

When configuring the APS annex-b option, the APS options must be configured
as follows:

« switching-mode cannot be uni-directional

« revert-time cannot be configured

. fast-aps-switch cannot be configured

« lockout is allowed to be configured

. wait-to-restore-time is allowed only when Annex-B is configured
« protect-circuit must be configured

« working-circuit must be configured

Related . Configuring SONET/SDH Physical Interface Properties on page 8
Documentation . Configuring Basic Automatic Protect Switching on page 66
« Basic Automatic Protect Switching Overview on page 66
« Example: Configuring Basic APS Support on Routers on page 68

« SONET/SDH Interfaces Overview on page 3

Configuring Automatic Protect Switching

To configure basic Automatic Protection Switching (APS) options:

1. In configuration mode, go to the [edit interfaces so-fpc/pic/port sonet-options aps]
hierarchy level.

[edit]
user@host# edit interfaces so-foc/pic/port sonet-options aps

2. Configure the APS interval at which the protect and working routers send packets to
their neighbors to advertise that they are operational. A router considers its neighbor
to be operational for a period, called the hold time, that is, by default, three times the
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advertisement interval. You can set the APS interval from 1through 65,534
milliseconds. By default, 1000 milliseconds is set.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set advertise-interval milliseconds

. Configure the annex-b option for Multiplex Section Protection (MSP) switching on

SDH interfaces for M320 and M120 routers only.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set annex-b

. Configure the Automatic Protection Switching (APS) authentication key (password).

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set authentication-key key

. Configure the fast-aps-switch option to reduce the Automatic Protection Switching

(APS) switchover time in Layer 2 circuits in M320 routers with Channelized OC3/S5TM1
Circuit Emulation PIC with SFP only.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set fast-aps-switch

. Configure the force option to either protect mode or working mode to perform a forced

switch between the protect and working circuits. This statement is honored only if
there are no higher-priority reasons to switch. It can be overridden by a signal failure
on the protect circuit, thus causing a switch to the working circuit.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set force (protect | working)

Configure the hold-time value in milliseconds to determine whether a neighbor APS
router is operational where the hold-time value ranges from 1 through 65,354
milliseconds. By default, 3000 milliseconds (3 times the advertisement interval) is
set as hold time value.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set hold-time milliseconds

. Configure a lockout of protection, forcing the use of the working circuit and locking

out the protect circuit regardless of anything else.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set lockout

. Configure the address of the remote interface when you are configuring one router to

be the working router and a second to be the protect router. You can configure this
on one or both of the interfaces.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set neighbor address
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10

15.

Related .
Documentation

. Configure load sharing between two working protect circuit pairs where circuit’s group

name is as configured with the protect-circuit or working-circuit statement.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set paired-group group-name

. Configure the protect router in an APS circuit pair. When the working interface fails,

APS brings up the protection circuit and the traffic is moved to the protection circuit.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set protect-circuit group-name

. Configure the request option as protect circuit or working circuit to perform a manual

switch between the protect and working circuits. This statement is honored only if
there are no higher-priority reasons to switch.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set request (protect | working)

. Configure APS revertive mode in seconds ranging from 1 through 65,535 seconds

which denotes the time to wait after the working circuit has again become functional
before making the working circuit active again. By default, APS operates in nonrevertive
mode.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set revert-time seconds

. Configure the interface in bidirectional mode or in unidirectional mode. By default, if

the switching-mode statement is not configured, the mode is bidirectional, and the
interface does not interoperate with a unidirectional SONET/SDH LTE.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set switching-mode (bidirectional | unidirectional)

Configure the working router in an APS circuit pair.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set working-circuit group-name

Automatic Protection Switching and Multiplex Section Protection Overview on page 62
Basic Automatic Protect Switching Overview on page 66
Configuring SONET/SDH Physical Interface Properties on page 8

Example: Configuring Basic APS Support on Routers on page 68
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Basic Automatic Protect Switching Overview

To set up a basic APS configuration, configure one interface to be the working circuit and
a second to be the protect circuit. If you are using APS to protect against router failure,
configure one interface on each router. If you are using APS to protect against FPC failure,
configure two interfaces on the router, one on each FPC.

For each working—protect circuit pair, configure the following:

« Group name—Creates the association between the two circuits. Configure the same
group name for both the working and protect routers.

« Authentication key—You configure this on both interfaces. Configure the same key for
both the working and protect routers.

. Address of the other interface on the other router—If you are configuring one router to
be the working router and a second to be the protect router, you must configure the
address of the remote interface. You configure this on one or both of the interfaces.

The address you specify for the neighbor must never be routed through the interface on
which APS is configured, or instability will result. APS neighbor only applies to inter-router
configurations. We strongly recommmend that you directly connect the working and protect
routers and that you configure the interface address of this shared network as the neighbor
address.

The working and protect configurations on the routers must match the circuit
configurations on the ADM; that is, the working router must be connected to the ADM'’s
working circuit and the protect router must be connected to the protect circuit.

Related . Automatic Protection Switching and Multiplex Section Protection Overview on page 62
D tati
ocumentation « Configuring Basic Automatic Protect Switching on page 66
« Configuring SONET/SDH Physical Interface Properties on page 8

. Example: Configuring Basic APS Support on Routers on page 68

Configuring Basic Automatic Protect Switching

To set up a basic APS configuration, configure one interface to be the working circuit and
a second to be the protect circuit. If you are using APS to protect against router failure,
configure one interface on each router. If you are using APS to protect against FPC failure,
configure two interfaces on the router, one on each FPC.

To configure basic Automatic Protection Switching (APS) options on the working circuit:

1. In configuration mode, go to the [edit interfaces so-fpc/pic/port sonet-options aps]
hierarchy level.

[edit]
user@host# edit interfaces so-fpc/pic/port sonet-options aps
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Configure the group name of the working circuit.

[edit]
user@host# set working-circuit group-name

Configure the authentication key.

[edit]
user@host# set authentication-key key

Configure the IP address in the neighbor statement. Note that this option is set only
if the protect circuit is on a different router

[edit]
user@host# set neighbor address

To configure basic Automatic Protection Switching (APS) options on the protect circuit:

1.

Related .
Documentation

In configuration mode, go to the [edit interfaces so-fpoc/pic/port sonet-options aps]
hierarchy level.

[edit]
user@host# edit interfaces so-fpc/pic/port sonet-options aps

Configure the group name of the protect circuit.

[edit]
user@host# set protect-circuit group-name

Configure the authentication key.

[edit]
user@host# set authentication-key key

Configure the IP address in the neighbor statement. Note that this option is set only
if the working circuit is on a different router

[edit]
user@host# set neighbor address

Automatic Protection Switching and Multiplex Section Protection Overview on page 62
Basic Automatic Protect Switching Overview on page 66

Configuring SONET/SDH Physical Interface Properties on page 8

Example: Configuring Basic APS Support on Routers on page 68

SONET/SDH Interfaces Overview on page 3
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Example: Configuring Basic APS Support on Routers

« Requirements for a Basic APS Support on page 68
« Basic APS Overview on page 68
» Configuring Basic APS Support on Routers on page 69

Requirements for a Basic APS Support

Basic APS Overview

This example uses the following hardware and software components:

« Two MX Series, M Series, or T Series routers.

« Junos OS Release 7.4 or later

Automatic Protection Switching (APS) is used by SONET add/drop multiplexers (ADMs)
to protect against circuit failures. The Junos implementation of APS allows you to protect
against circuit failures between an ADM and one or more routers, and between multiple
interfaces in the same router. When a circuit or router fails, a backup immediately takes
over.

To configure APS or MSP, you configure a working and a protect circuit, as shown in
Figure 2 on page 68. To protect against a router failure, you connect two routers to the
ADM, configuring one of them as the working router and the second as the protect router.
To protect against a PIC or FPC failure, you connect one router to the ADM through both
the working and protect circuits, configuring one of the PICs or FPCs as the working circuit
and the second as the protect circuit.

Figure 2: APS/MSP Configuration Topologies

To protect against router failure To protect against FPC or PIC failure

ADM ADM

Protect
circuit

Working Protect Working
circuit circuit circuit

017018

e NOTE: For SDH interfaces, the Junos OS supports multiplex section protection
(MSP). You configure MSP with the same CLI statements you use to configure
APS.

68
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Configuring Basic APS Support on Routers

To configure Router A to be the working router and Router B to be the protect router as
shown in Figure 2 on page 68.

. On Router A (the Working Router) on page 69

- On Router B (the Protect Circuit) on page 69

« OnaSingle Platform, One Interface as the Working Circuit and Another Interface as
the Protect Circuit on page 70

« Results on page 70

On Router A (the Working Router)

Step-by-Step Configure basic APS support on Router A as the working router.

Procedure
1. In configuration mode, go to the [edit interfaces interface-name sonet-options]

hierarchy level, where the interface is so-6/1/1.

[edit]
user@host# edit interfaces so-6/1/1 sonet-options

2. Configure the working-circuit option as San-Jose

[edit interfaces so-6/1/1 sonet-options]
user@host# set working-circuit San-Jose

3. Configure the authentication-key option as “ SABC123”

[edit]
user@host# set authentication-key “ SABC123”

On Router B (the Protect Circuit)

Step-by-Step  Configure basic APS support on Router B as the protect router.

Procedure
1. In configuration mode, go to the [edit interfaces interface-name sonet-options]

hierarchy level, where the interface is so-0/0/0.

[edit]
user@host# edit interfaces so-0/0/0 sonet-options

2. Configure the protect-circuit option as San-Jose

[edit edit interfaces so-0/0/0 sonet-options]
user@host# set protect-circuit San-Jose

3.  Configure the authentication-key option as “ $9$B2612345”

[edit edit interfaces so-0/0/0 sonet-options]
user@host# set authentication-key “ $9$B2612345”
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Step-by-Step
Procedure

Step-by-Step
Procedure

4.

Configure the neighbor option as 192.168.1.2 that is the address of Router A on the
link between A and B.

[edit edit interfaces so-0/0/0 sonet-options]
user@host# set neighbor 192.168.1.2

On a Single Platform, One Interface as the Working Circuit and Another Interface
as the Protect Circuit

Configure one interface as the working circuit.

1.

2.

3.

In configuration mode, go to the [edit interfaces interface-name sonet-options]
hierarchy level, where the interface is so-2/1/1.

[edit]
user@host# edit interfaces so-2/1/1 sonet-options

Configure the working-circuit option as Bayward

[edit edit interfaces so-2/1/1 sonet-options]
user@host# set protect-circuit Bayward

Configure the authentication-key option as blarney

[edit edit interfaces so-2/1/1 sonet-options]
user@host# set authentication-key blarney

Configure one interface as the protect circuit.

1.

2.

3.

In configuration mode, go to the [edit interfaces interface-name sonet-options]
hierarchy level, where the interface is so-3/0/2.

[edit]
user@host# edit interfaces 0-3/0/2 sonet-options

Configure the working-circuit option as Bayward

[edit edit interfaces so-3/0/2 sonet-options]
user@host# set protect-circuit Bayward

Configure the authentication-key option as blarney

[edit edit interfaces so-3/0/2 sonet-options]
user@host# set authentication-key blarney

Results

Display the results of the configuration.
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On Router A (the Working Router)

[edit interfaces s0-6/1/1 sonet-options]
aps {

working-circuit San-Jose;
authentication-key ““ $9$B2612345” ;

by

On Router B (the Protect Circuit)

[edit interfaces so0-0/0/0 sonet-options]
aps {
protect-circuit San-Jose;
authentication-key ““ $9$B2612345” ;
neighbor 192.168.1.2;
b

On a Single Platform, One Interface as the Working Circuit and Another Interface as the Protect Circuit

[edit interfaces so0-2/1/1 sonet-options]
aps {

working-circuit bayward;
authentication-key blarney;

}

[edit interfaces so0-3/0/2 sonet-options]
aps {

protect-circuit bayward;
authentication-key blarney;

}

Related . Automatic Protection Switching and Multiplex Section Protection Overview on page 62
D tati
ocumentation « Basic Automatic Protect Switching Overview on page 66
« Configuring Basic Automatic Protect Switching on page 66

« Configuring SONET/SDH Physical Interface Properties on page 8

Configuring Lockout of Protection for SDH Interfaces

To configure Annex B lockout, perform the following steps:

1. In configuration mode, go to the [edit interfaces interface-name sonet-options aps]
hierarchy level, where the interface-name is so-fpc/pic/port.

[edit]
user@host# edit interfaces so-fpc/pic/port sonet-options aps

2. Configure the annex-b option.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# edit annex-b
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3. Configure the lockout option to provide a lockout of protection, forcing the use of the
working circuit and locking out the protect circuit regardless of anything else.

[edit interfaces so-fpc/pic/port sonet-options aps anex-b]
user@host# set lockout

Related . Configuring SONET/SDH Physical Interface Properties on page 8

Documentation
Switching Between the Working and Protect Circuits Overview on page 87

Configuring Switching Between the Working and Protect Circuits on page 88

SONET/SDH Interfaces Overview on page 3

APS Timers Overview

The protect and working routers periodically send packets to their neighbors to advertise
that they are operational. By default, these advertisement packets are sent every

1000 milliseconds. A router considers its neighbor to be operational for a period, called
the hold time, that is, by default, three times the advertisement interval. If the protect
router does not receive an advertisement packet from the working router within the hold
time configured on the protect router, the protect router assumes that the working router
has failed and becomes active.

APS is symmetric; either side of a circuit can time out the other side (for example, when
detecting a crash of the other). Under normal circumstances, the failure of the protect
router does not cause any changes because the traffic is already moving on the working
router. However, if you had configured request protect and the protect router failed, the
working router would enable its interface.

Related . Configuring SONET/SDH Physical Interface Properties on page 8
Documentation . Configuring APS Timers on page 72

« SONET/SDH Interfaces Overview on page 3

Configuring APS Timers

To configure advertise interval and hold time:
1. In configuration mode, go to the [edit interfaces interface-name sonet-options aps]
hierarchy level.

[edit]
user@host# edit interfaces interface-name sonet-options aps

2. Configure the advertise-interval option in milliseconds to modify the advertisement
interval.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set advertise-interval milliseconds
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3. Configure the hold-time option in milliseconds to modify hold time..

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set hold-time milliseconds

The advertisement intervals and hold times on the protect and working routers can be
different.

Related . Configuring SONET/SDH Physical Interface Properties on page 8
Documentation « APS Timers Overview on page 72

« SONET/SDH Interfaces Overview on page 3

Container Interfaces for APS on SONET Links Overview

The Junos OS supports container interfaces for APS on SONET links. Physical interfaces
and logical interfaces remain up on switchover, and their APS parameters are auto-copied
from the container interface to the member links. See Understanding Container Interfaces
for more information.

Container interfaces support the following features:

« Cisco HDLC or PPP encapsulation methods.

« Unpaired groups.

- Bidirectional APS.

« Non-container and container-based APS on the same system.

« Use of any combination of (nonchannelized) SONET interfaces installed on the same
router.

To configure a container interface, you must first create the number of container devices
that you require. You can create up to a maximum of 128 container interfaces per router
using the device-count statement at the [edit chassis container-devices] hierarchy level.

To configure each container interface, you must assign two SONET interfaces
(so-fpc/pic/port) using the container-list cin statement, and specify the
member-interface-speed speed and container-options for each SONET interface.

Within each of the two SONET interfaces' container options, you must set one
container-type as primary (corresponding to an APS working circuit) and the other as
standby (corresponding to an APS protect circuit). For each SONET interface, you can
also use the allow-configuration-override statement to allow the physical configuration
of a member link to override the container configuration.

Related . Configuring SONET/SDH Physical Interface Properties on page 8

Documentation . Configuring Container Interfaces for APS on SONET Links on page 74
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Configuring Container Interfaces for APS on SONET Links

« Configuring Container Interfaces on SONET Links on page 74
« Displaying Container Interface Configuration on page 76

» Displaying the APS Container Interface Configuration on page 77

Configuring Container Interfaces on SONET Links

To configure a container interface on SONET links, you should perform the following:

. First create the number of container devices that you require. You can create up to a
maximum of 128 container interfaces per router using the device-count statement at
the [edit chassis container-devices] hierarchy level.

. Configure each container interface, here, you must assign two SONET interfaces
(so-fpc/pic/port) using the container-list cin statement, and specify the
member-interface-speed speed and container-options for each SONET interface.

« Within each of the two SONET interfaces' container options, you must set one
container-type as primary (corresponding to an APS working circuit) and the other as
standby (corresponding to an APS protect circuit). For each SONET interface, you can
also use the allow-configuration-override statement to allow the physical configuration
of a member link to override the container configuration.

The following procedure explains configuring a container interface on SONET links in
detail.

To configure a container interface on SONET links:

1. In configuration mode, go to the edit chassis container-devices hierarchy level.

[edit]
user@host# edit chassis container-devices

2. Specify the total number of container interfaces (up to 128) to create using the
device-count number statement.

[edit chassis container-devices]
user@host# set device-count number

0 NOTE: You can create more container interfaces later if required, up to
128 (total). The resulting container interfaces are designated sequentially
from ciO up to a maximum of ci127, depending on the device-count number
specified. SONET interfaces can be assigned to any container interface
cin.

3. Configure the container interface parameters for a specified container cin as follows:

a. Specify the container interface using the numbered identifier cin.

74

Copyright © 2018, Juniper Networks, Inc.



Chapter 5: Configuring APS and MSP to Protect from Circuit Failures

[edit interfaces]
user@host# edit cin

b. Specify the container interface encapsulation as cisco-hdlc or ppp.

[edit interfaces cin]
user@host# set encapsulation (cisco-hdlc | ppp)

c. Specify the container options container-type as aps; a SONET interface is required
for APS selection

[edit interfaces cin]
user@host# set container-options container-type aps

d. Specify the container interface member-interface type as sonet

[edit interfaces cin]
user@host# set interfaces cin container-options member-interface-type sonet

e. Specify the container member-interface-speed speed to match the specified
installed SONET interface links; the available values are OC3, OC12, OC48, OC192,
0OC768, or mixed. The member-interface-speed speed statement setting applies to
all SONET member interfaces of the specified container cin.

[edit interfaces cin]
user@host# set interfaces cin container-options member-interface-type sonet
member-interface-speed speed

f. Specify the container interface's unit number, family, IP address, and mask

[edit interfaces cin]
user@host# set interfaces cin unit number family inet address ip-address/mask

4. Configure each of the required two SONET interfaces as follows:

a. Specify the SONET interfaces and their container options; including the
container-list, identified by its cin.

b. Specify the container-type as primary (corresponding to an APS working-circuit)
or standby (corresponding to an APS protect-circuit).

For example, set the so-0/0/0 interface as the primary circuit and the so-0/0/1
interface as the standby circuit for the container interface ciO:

[edit]

user@host# edit interfaces so-0/0/0 # Enter configuration mode for interface
so-0/0/0

[edit interfaces so-0/0/0]

user@host# set container-options container-list ciO primary # Set so-0/0/0 as
APS primary interface

[edit interfaces so-0/0/0]

user@host# top

[edit]

user@host# edit interfaces so-0/0/1 # Enter configuration mode for interface
so-0/0/1

[edit interfaces so-0/0/1]

user@host# set container-options container-list ciO standby # Set so-0/0/1 as
APS standby interface
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Optionally, you can set the allow-configuration-override statement to allow the
physical configuration of a member link to override the container configuration

[edit interfaces so-0/0/1]
user@host# set container-options container-list ciO standby
allow-configuration-override

Displaying Container Interface Configuration

Purpose

Action

To display a container interface.

To display a container interface configuration in SONET/SDH where the device-count is
1with the so-1/0/2 interface as primary and the so-1/0/3 interface as secondary, and the
encapsulation is set to cisco-hdlc.

In configuration mode, go to the [edit chassis] hierarchy level.

[edit]
user@host# edit chassis

. Issue the show operational mode command.

[edit chassis]
user@host# show

. The following output is displayed.

container-devices {
device-count 1;

3

. In configuration mode, go to the [edit interfaces] hierarchy level.

[edit]
user@host# edit interfaces

. Issue the show operational mode command.

[edit chassis]
user@host# show

. The following output is displayed.

so0-1/0/2 {
container-options {
container-list ciO;
primary;

3

¥
so0-1/0/3 {

container-options {
container-list ciO;
standby;
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¥
}
ci0 {
encapsulation cisco-hdlc;
container-options {
container-type aps {
member-interface-type sonet {
member-interface-speed mixed;
T
T
3
unit 0 {
Ffamily inet {
address 192.168.11.1/24;
by
¥
}

Displaying the APS Container Interface Configuration

Purpose

Action

Related
Documentation

Display the APS container interface configuration parameters.

You can run the show aps operational mode command to display the APS container
interface configuration.

user@host> show aps

Interface Group Circuit Intf state
ciO CONTAINER_ciO Container enabled, up
so-1/2/2 MEMBER_OF_ciO Working enabled, up
so-1/2/3 MEMBER_OF_ciO Protect disabled, up

« Configuring SONET/SDH Physical Interface Properties on page 8

« Container Interfaces for APS on SONET Links Overview on page 73

APS Using a Container Interface with ATM Encapsulation Overview

M Series and T Series routers with ATM2 PICs automatically copy the parent container
interface (Cl) configuration to the specified children interfaces. All ATM configurations
configured in a single location on the parent container interface are automatically copied
to the children interfaces. Container interfaces do not go down during APS switchover,
shielding upper layers (Layer 3 and above) from noticing the Layer 1 failures. This feature
allows the various ATM features to work over the container ATM for APS.

For more information on container interfaces, see Understanding Container Interfaces.
Container ATM APS does not support interchassis APS.

MLPPP over ATM Cl is not supported.
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Related . Configuring SONET/SDH Physical Interface Properties on page 8
D .
ocumentation . Displaying APS Using a Container Interface with ATM Encapsulation on page 79

. Configuring APS Using a Container Interface with ATM Encapsulation on page 78

Configuring APS Using a Container Interface with ATM Encapsulation

To configure APS using a container interface with ATM encapsulation by specifying the
ATM children within a container interface:

1. In configuration mode, go to the [edit interface at-fpc/pic/slot container-options]
hierarchy level.

[edit]
user@host# edit interfaces at-fpc/pic/slot container-options

2. Configure the container-list cin statement.

[edit interfaces at-fpc/pic/slot container-options]
user@host# set container-list cin

3. Configure primary or standby option as needed.

[edit interfaces at-fpc/pic/slot container-options]
user@host# set (primary | standby)

To configure a container interface by including its children:

1. In configuration mode, go to the [edit interfaces] hierarchy level.
[edit]
user@host# edit interface at-fpc/pic/slot container-options

2. Configure the cin statement where n is the number of children.

[edit interface at-fpc/pic/slot container-options]
user@host# set container-list cin

Container ATM APS does not support interchassis APS.

MLPPP over ATM Cl is not supported.

Related . Configuring SONET/SDH Physical Interface Properties on page 8
D tati
ocumentation « APS Using a Container Interface with ATM Encapsulation Overview on page 77
« SONET/SDH Interfaces Overview on page 3

. Displaying APS Using a Container Interface with ATM Encapsulation on page 79
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Displaying APS Using a Container Interface with ATM Encapsulation

« Displaying APS Using a Container Interface with ATM Encapsulation on page 79
« Displaying the APS Container Interface Configuration on page 80

Displaying APS Using a Container Interface with ATM Encapsulation

Purpose Display APS using a container interface with ATM encapsulation.

Action Todisplay APS using a container interface with ATM encapsulation atm-pvc where the
configuration of a parent container interface ciO and the resulting automatic configuration
of its children (at-0/0/0 and at-0/0/1), perform the following steps:

1. In configuration mode, go to the [edit interfaces] hierarchy level.

[edit]
user@host# edit interfaces

2. Issue the show operational mode command.

[edit interfaces]
user@host# show

3. The following output is displayed.

at-0/0/0 {
container-options {
container-list ciO;
primary;
}
}
at-0/0/1 {
container-options {
container-list ciO;
standby;
}
}
ci0 {
encapsulation atm-pvc;
atm-options {
vpi 0 {
oam-period 3;
T
ilmi;
}
container-options {
container-type {
aps;
}
member-interface-type {
atm {
member-interface-speed oc3;
by
}
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}

unit 0 {

vci 100;

oam-period 3;

family inet {
address 10.0.0.1/30;
}

¥

unit 1 {

vci 200;
oam-period 3;
family inet {

address 192.168.0.1/30;

b

T

}

Displaying the APS Container Interface Configuration

Purpose

Action

Related
Documentation

To display the APS container interface configuration

You can use the following show operational mode commands to view the APS container
interface configuration:

. show aps
. show aps extensive
. show interfaces cin extensive

. show interfaces at-fpc/pic/port extensive

See the CLI Explorer.

« Configuring SONET/SDH Physical Interface Properties on page 8
« APS Using a Container Interface with ATM Encapsulation Overview on page 77

« SONET/SDH Interfaces Overview on page 3

APS Load Sharing Between Circuit Pairs Overview

When two routers are connected to a single add/drop multiplexer (ADM), you can have
them back up each other on two different pairs of circuits. This arrangement provides
load balancing between the routers if one of the working circuits fails.

Figure 3 on page 81 illustrates load sharing between circuits on two routers. Router A has
a working circuit “Start” and a protect circuit “Up,” and Router B has a working circuit
“Up” and a protect circuit “Start.” Under normal circumstances, Router A carries the
“Start” circuit traffic and Router B carries the “Up” circuit traffic. If the working circuit
“Start” were to fail, Router B would end up carrying all the traffic for both the “Start” and
“Up” circuits.
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To balance the load between the circuits, you pair the two circuits. In this case, you pair
the “Start” and “Up” circuits. Then, if the working circuit “Start” fails, the two routers
automatically switch the “Up” traffic from the working to the protect circuit so that each
router is still carrying only one circuit’s worth of traffic. That is, the working circuit on
Router A would be “Up” and the working circuit on Router B would be “Start.”

Figure 3: APS Load Sharing Between Circuit Pairs
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Related . Configuring SONET/SDH Physical Interface Properties on page 8
Documentation
v ! . Configuring APS Load Sharing on page 81

« SONET/SDH Interfaces Overview on page 3

Configuring APS Load Sharing

To configure load sharing between two working—protect circuit pair:

1. In configuration mode, go to the [edit interfaces interface-name sonet-options aps]
hierarchy level.

[edit]
user@host# edit interfaces interface-name sonet-options aps

2. Configure the paired-group option when configuring one of the circuits on one of the
routers. In this statement, the group-name variable is the name of the group you
assigned to one of the circuits with the working-circuit and protect-circuit statements.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set paired-group group-name
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Documentation

The Junos OS automatically configures the remainder of the load-sharing setup based
on the group name.

« Configuring SONET/SDH Physical Interface Properties on page 8
« SONET/SDH Interfaces Overview on page 3

Example: Configuring APS Load Sharing Between Circuit Pairs

« Requirements for APS Load Sharing Between Circuit Pairs on page 82
« Overview on page 82

« Configuring APS Load Sharing Between Circuit Pairs on page 83

Requirements for APS Load Sharing Between Circuit Pairs

Overview

This example uses the following hardware and software components:

« Two MX Series, M Series, or T Series routers.

« Junos OS Release 7.4 or later

When two routers are connected to a single add/drop multiplexer (ADM), you can have
them back up each other on two different pairs of circuits. This arrangement provides
load balancing between the routers if one of the working circuits fails.

Figure 4 on page 83 illustrates load sharing between circuits on two routers. Router A
has a working circuit “Start” and a protect circuit “Up,” and Router B has a working circuit
“Up” and a protect circuit “Start.” Under normal circumstances, Router A carries the
“Start” circuit traffic and Router B carries the “Up” circuit traffic. If the working circuit
“Start” were to fail, Router B would end up carrying all the traffic for both the “Start” and
“Up” circuits.

To balance the load between the circuits, you pair the two circuits. In this case, you pair
the “Start” and “Up” circuits. Then, if the working circuit “Start” fails, the two routers
automatically switch the “Up” traffic from the working to the protect circuit so that each
router is still carrying only one circuit’s worth of traffic. That is, the working circuit on
Router A would be “Up” and the working circuit on Router B would be “Start.”
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Topology

Figure 4: APS Load Sharing Between Circuit Pairs
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Configuring APS Load Sharing Between Circuit Pairs

To configure APS load sharing to match the configuration shown in Figure 4 on page 83,
perform the following tasks:

« Configuring APS Load Sharing on Router A on page 83
» Configuring APS Load Sharing on Router B on page 84

Configuring APS Load Sharing on Router A

Step-by-Step Perform the following steps on the first interface—that is, on the so-7/0/0 interface:

Procedure
1. Configure the working circuit as start.

[edit interfaces so-7/0/0 sonet-options aps]
user@host# set working-circuit start

2. Configure the authentication key as linsey.

[edit interfaces so-7/0/0 sonet-options aps]
user@host# set authentication-key linsey

3. Configure the paired group as Router A-Router B.

[edit interfaces so-7/0/0 sonet-options aps]
user@host# set paired-group "Router A-Router B"
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Configure the other options as needed.

Step-by-Step  Perform the following steps on the other interface—on the so-0/0/0 interface:

Procedure
1. Configure the protect circuit as up.

[edit interfaces so-0/0/0 sonet-options aps]
user@host# set protect-circuit up

2. Configure the authentication key as woolsey.

[edit interfaces so-0/0/0 sonet-options aps]
user@host# set authentication-key woolsey

3.  Configure the paired group as Router A-Router B.

[edit interfaces so-0/0/0 sonet-options aps]
user@host# sset paired-group "Router A-Router B"

Configure the other options as needed.

Configuring APS Load Sharing on Router B

Step-by-Step  Perform the following steps on the first interface—that is, on the so-1/0/0 interface:

Procedure
1. Configure the working circuit as up.

[edit interfaces so-1/0/0 sonet-options aps]
user@host# set working-circuit up

2. Configure the authentication key as woolsey.

[edit interfaces so-1/0/0 sonet-options aps]
user@host# set authentication-key woolsey

3.  Configure the paired group as Router A-Router B.

[edit interfaces so-1/0/0 sonet-options aps]
user@host# set paired-group "Router A-Router B"

Configure the other options as needed.

Step-by-Step  Perform the following steps on the other interface—that is, on the so-6/0/0 interface:

Procedure
1. Configure the protect circuit as start.

[edit interfaces so-6/0/0 sonet-options aps]
user@host# set protect-circuit start

2. Configure the authentication key as linsey.
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Related
Documentation

[edit interfaces so-6/0/0 sonet-options aps]
user@host# set authentication-key linsey

3. Configure the paired group as Router A-Router B.

[edit interfaces so-6/0/0 sonet-options aps]
user@host# set paired-group "Router A-Router B"

Configure the other options as needed.

« Automatic Protection Switching and Multiplex Section Protection Overview on page 62
. Basic Automatic Protect Switching Overview on page 66

. Configuring Basic Automatic Protect Switching on page 66

« Configuring SONET/SDH Physical Interface Properties on page 8

« SONET/SDH Interfaces Overview on page 3

Link PIC Redundancy Overview

Related
Documentation

Link state replication, also called interface preservation, is an addition to the SONET
Automatic Protection Switching (APS) functionality that helps promote redundancy of
link PICs used in LSQ configurations, providing MLPPP link redundancy at the port level.

Link state replication provides the ability to add two sets of links, one from the active
SONET PIC and the other from the standby SONET PIC, to the same bundle. If the active
SONET PIC fails, links from the standby PIC are used without link renegotiation. All the
negotiated state is replicated from the active links to the standby links to prevent link
renegotiation. For more information about LSQ configurations, see the Junos OS Services
Interfaces Library for Routing Devices.

APS functionality must be available on the SONET PICs and the interface configurations
must be identical on both ends of the link. Any configuration mismatch causes the commit
operation to fail.

This feature is supported with SONET APS and the following link PICs:
« Channelized OC3 1Q and IQE PICs

« Channelized OC12 IQ and IQE PICs
« Channelized STM11Q and IQE PICs

Link state replication supports MLPPP and PPP over Frame Relay (frame-relay-ppp)
encapsulation, and fully supports GRES.

« Configuring SONET/SDH Physical Interface Properties on page 8
« Configuring Link PIC Redundancy on page 86
« SONET/SDH Interfaces Overview on page 3
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Configuring Link PIC Redundancy

« Configuring Link State Replication on page 86
« Displaying Link PIC Redundancy on page 86

Configuring Link State Replication

To configure link state replication:
1. In configuration mode, go to the [edit interfaces interface-name sonet-options aps]
hierarchy level.

[edit]
user@host# edit interfaces interface-name sonet-options aps

2. Configure the preserve-interface option.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set preserve-interface

Displaying Link PIC Redundancy

Purpose To display the link state replication configuration.

Action Todisplay link state replication options between the ports coc3-1/0/0 and coc3-2/0/0:

1. In configuration mode, go to the [edit interfaces coc3-1/0/0] hierarchy level.

[edit]
user@host# edit interfaces coc3-1/0/0

2. Display the link state replication details by issuing the show operational mode
command.

[edit interfaces coc3-1/0/0]
user@host# show

3. The following output is displayed.

sonet-options {

aps {

preserve-interface;
working-circuit aps-group-1;
3
¥

4. In configuration mode, go to the [edit interfaces coc3-2/0/0] hierarchy level.

[edit]
user@host# edit interfaces coc3-1/0/0
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5. Display the link state replication details by issuing the show operational mode
command.

[edit interfaces coc3-2/0/0]
user@host# show

6. The following output is displayed.

sonet-options {

aps {

preserve-interface;
working-circuit aps-group-1;
3
}

Related . Configuring SONET/SDH Physical Interface Properties on page 8
Documentation « Link PIC Redundancy Overview on page 85

« SONET/SDH Interfaces Overview on page 3

Switching Between the Working and Protect Circuits Overview

When there are multiple reasons to switch between the working and protect circuits, a
priority scheme is used to decide which circuit to use. The routers and the ADM might
automatically switch traffic between the working and protect circuits because of circuit
and router failures. You can also choose to switch traffic manually between the working
and protect circuits.

When an ATM2 PIC is configured for APS, and the protect circuit comes online for the
first time, there are no open VCs and the PIC discards the input traffic received on the
protect circuit. The show interface extensive or show monitor interface traffic operational
mode commands display the statistics as zero since the PIC drops the packets at the
VC.

When the APS switches from the working circuit to the protect circuit, VCs are created
on the protect circuit to accept traffic. However, the VCs on the working circuit remain
open to support any future APS switches even though the interface is down or disabled.
The input traffic received on the working circuit (current backup) is accepted by the PIC
but discarded in the PFE. The show interface extensive or show monitor interface traffic
operational mode commands displays live statistics for the traffic since it is accepted
by the PIC.

When APS switches from the protect circuit to the working circuit again, the VCs on the
protect circuit remain open to support a future APS switch even though the interface is
down or disabled. The input traffic received on the current backup protect circuit is
accepted by the PIC but discarded in the PFE. The show interface extensive or the show
monitor interface traffic operational mode command displays live statistics for this traffic
since it is accepted by the PIC.
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Related
Documentation

There are three priority levels of manual configuration, listed here in order from lowest
to highest priority:

« Request (also known as manual switch)—Overridden by signal failures, signal
degradations, or any higher-priority reasons.

« Force (also known as forced switch)—Overrides manual switches, signal failures, and
signal degradation.

« Lockout (also known as lockout of protection)—Do not switch between the working
and protect circuits.

O NOTE: Do notusethedisable statement at the [edit interfacesinterface-name
aps] hierarchy level to switch between interface working and protect circuits;
it can cause loss of traffic on the disabled interface. Use only the request
statement or the force statement at the [edit interfaces interface-name aps]
hierarchy level to modify interface status.

A router failure is considered to be equivalent to a signal failure on a circuit.
M120 routers and M320 routers with Enhanced Il FPCs support Annex B lockout.
The lockout feature is supported as follows:

« The selector position will be at what it was before the lockout feature was configured
(no switching of working and protect circuits).

. Transmitted K1/K2 will be frozen (same K1 and K2 bytes will be transmitted as before
the lockout).

« The APS will ignore requests from the peer to switch working and protect circuits.

« For Annex B, lockout must be configured on both local and remote ends, as they are
not signaled using K1/K2 bytes as in a non Annex B configuration.

. Configuring Switching Between the Working and Protect Circuits on page 88
« Configuring Lockout of Protection for SDH Interfaces on page 71
. Configuring Switching Between the Working and Protect Circuits on page 88

« Configuring SONET/SDH Physical Interface Properties on page 8

Configuring Switching Between the Working and Protect Circuits

You can perform a manual switch between the working and protect circuits.
1. In configuration mode, go to the [edit interfaces interface-name sonet-options aps]
hierarchy level.

[edit]
user@host# [edit interfaces interface-name sonet-options aps
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2. Configure the request option as protect or working to perform a manual switch. This
option is honored only if there are no higher-priority reasons to switch.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set request (protect | working)

To switch the circuit manually to being the working circuit or to override the revert timer
when the working circuit is operating in nonrevertive mode:

1. In configuration mode, go to the [edit interfaces interface-name sonet-options aps]
hierarchy level.

[edit]
user@host# [edit interfaces interface-name sonet-options aps

2. Configure the request working option to switch the circuit manually to being the working
circuit or to override the revert timer when the working circuit is operating in
nonrevertive mode.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set request working

To perform a forced switch:

1. In configuration mode, go to the [edit interfaces interface-name sonet-options aps]
hierarchy level.

[edit]
user@host# [edit interfaces interface-name sonet-options aps

2. Configure the force option to perform a forced switch. This option is honored only if
there are no higher-priority reasons to switch. This configuration can be overridden
by a signal failure on the protect circuit, thus causing a switch to the working circuit.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set force (protect | working)

To configure a lockout of protection, forcing the use of the working circuit and locking
out the protect circuit regardless of anything else.

1. In configuration mode, go to the [edit interfaces interface-name sonet-options aps]
hierarchy level.

[edit]
user@host# [edit interfaces interface-name sonet-options aps

2. Configure a lockout of protection, forcing the use of the working circuit and locking
out the protect circuit regardless of anything else.

[edit interfaces so-fpc/pic/port sonet-options aps annex-b]
user@host# set lockout
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Related
Documentation

To display an Annex B lockout configuration, use the show aps extensive operational
command.

« Configuring SONET/SDH Physical Interface Properties on page 8
« Switching Between the Working and Protect Circuits Overview on page 87
« Configuring Lockout of Protection for SDH Interfaces on page 71

« Switching Between the Working and Protect Circuits Overview on page 87

Revertive Mode Overview

Related
Documentation

By default, APS is nonrevertive, which means that if the protect circuit becomes active,
traffic is not switched back to the working circuit unless the protect circuit fails or you
manually configure a switch to the working circuit. In revertive mode, traffic is
automatically switched back to the working circuit.

You should configure the ADM and routers consistently with regard to revertive or
nonrevertive mode.

If you are using nonrevertive APS, you can use the request working statement to switch
the circuit manually to being the working circuit or to override the revert timer (configured
with the revert-time statement).

« Configuring SONET/SDH Physical Interface Properties on page 8
« Configuring Revertive Mode on page 90

« SONET/SDH Interfaces Overview on page 3

Configuring Revertive Mode

By default, APS is nonrevertive, which means that if the protect circuit becomes active,
traffic is not switched back to the working circuit unless the protect circuit fails or you
manually configure a switch to the working circuit. In revertive mode, traffic is
automatically switched back to the working circuit.

You should configure the ADM and routers consistently with regard to revertive or
nonrevertive mode.

To configure APS in revertive mode:

1. In configuration mode, go to the [edit interfaces interface-name sonet-options aps]
hierarchy level.

[edit]
user@host# edit interfaces interface-name sonet-options aps
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2. Configure revertive mode by setting the revert-time option in seconds which specifies
the amount of time to wait after the working circuit has again become functional
before making the working circuit active again.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set revert-time seconds

To configure APS in nonrevertive mode:

1. In configuration mode, go to the [edit interfaces interface-name sonet-options aps]
hierarchy level.

[edit]
user@host# edit interfaces interface-name sonet-options aps

2. Configure the nonrevertive mode by setting the request working option to switch the
circuit manually to being the working circuit or to override the revert timer. This is
configured with the revert-time option.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set request working

o NOTE:

If you are using nonrevertive APS, you can use the request working statement
to switch the circuit manually to being the working circuit or to override the
revert timer (configured with the revert-time statement).

Related . Configuring SONET/SDH Physical Interface Properties on page 8

D tati
ocumentation « Revertive Mode Overview on page 90

« SONET/SDH Interfaces Overview on page 3
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Switching Mode Overview

Related
Documentation

There are two types of switching mode:

« Unidirectional mode

. Bidirectional mode

You can configure interoperation with SONET/SDH Line Terminating Equipment (LTE)
that is provisioned for unidirectional linear APS in 1+1 architecture on the following
interfaces:

« Unchannelized OC3, OC12, and OC48 SONET/SDH interfaces on T Series routers
« SONET/SDH interfaces on the M40e router
. ATM over SONET interfaces

By default, APS supports only SONET/SDH LTE that is provisioned for bidirectional mode.

In bidirectional switching mode, the working interface switches to the protect interface
for both receipt and transmission of data, regardless of whether the signal failure is in
the transmit or receive direction.

In true unidirectional mode, the working interface switches to the protect interface only
for the direction in which signal failure occurs; for example, if there is a signal failure in
the transmit direction, the working interface switches over to the protect interface for
transmission but not receipt of data. When the protect interface operates in unidirectional
mode, the working and protect interfaces must cooperate to operate the transmit and
receive interfaces in a bidirectional fashion.

The Junos OS does not support true unidirectional mode. Instead the software supports
interoperation with SONET/SDH LTE provisioned for unidirectional switching. This means
that the SONET/SDH LTE on the router receives and transmits on one interface, even
when you configure unidirectional support.

The Junos implementation of unidirectional mode support allows the router to do the
following:

« Accept a unidirectional mode as valid

. Trigger the peer (ADM) selector to switch receive from working interface to protect
interface or the reverse

. Not send reverse requests to the far end (ADM)

« Configuring SONET/SDH Physical Interface Properties on page 8
. Configuring Switching Mode on page 93

« SONET/SDH Interfaces Overview on page 3
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Configuring Switching Mode

To configure switching mode in unidirectional mode:

1. In configuration mode, go to the [edit interfaces interface-name sonet-options aps]
hierarchy level.

[edit]
user@host# edit interfaces interface-name sonet-options aps

2. Configure unidirectional mode by setting the unidirectional option.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set switching-mode unidirectional

0 NOTE: Oninterfaces with unidirectional APS support configured, revertive
mode and load sharing between circuits are not supported.

To configure switching mode in bidirectional mode:
1. In configuration mode, go to the [edit interfaces interface-name sonet-options aps]
hierarchy level.

[edit]
user@host# edit interfaces interface-name sonet-options aps

2. Configure bidirectional mode to restore the default behavior by setting the bidirectional
option.

[edit interfaces so-fpc/pic/port sonet-options aps]
user@host# set switching-mode bidirectional

0 NOTE: By default, APS supports only SONET/SDH LTE that is provisioned
for bidirectional mode.

Related . Configuring SONET/SDH Physical Interface Properties on page 8

D tati
ocumentation « Switching Mode Overview on page 92

« SONET/SDH Interfaces Overview on page 3
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CHAPTER 6

Configuring Aggregated SONET/SDH
Interfaces for High Availability

« Understanding Aggregated SONET/SDH Interfaces on page 95
» Configuring Aggregated SONET/SDH Interfaces on page 97

Understanding Aggregated SONET/SDH Interfaces

Junos OS enables link aggregation of SONET/SDH interfaces; this is similar to Ethernet
link aggregation, but is not defined in a public standard. Junos OS balances traffic across
the member links within an aggregated SONET/SDH bundle based on the Layer 3
information carried in the packet. This implementation uses the same load balancing
algorithm used for per-packet load balancing. For information about per-packet load
balancing, see the Junos OS Routing Protocols Library.

You configure an aggregated SONET/SDH virtual link by specifying the link number as a
physical device and then associating a set of physical interfaces that have the same
speed.

o NOTE: Channelized OC IQ, IQE, and SONET/SDH OC48/STM16 IQE PICs do
not support SONET aggregation.

e NOTE: SONET/SDH aggregation is proprietary to the Junos OS and might
not work with other software.

Understanding Aggregated SONET/SDH Properties

« Creating Aggregated SONET/SDH Interfaces on page 96

« SONET/SDH Link Aggregation Overview on page 96

« Aggregated SONET/SDH Link Speed Overview on page 96

« Configuring Aggregated SONET/SDH Minimum Links on page 97
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Creating Aggregated SONET/SDH Interfaces

By default, no aggregated SONET/SDH interfaces are created. You must define the
number of aggregated SONET/SDH interfaces by including the device-count statement
at the [edit chassis aggregated-devices sonet] hierarchy level. For information about
configuring device count, see “Configuring Aggregated SONET/SDH Interfaces” on page 97.

Starting with Junos OS Release 13.2, a maximum of 64 aggregated interfaces are
supported for link aggregation of SONET/SDH interfaces. Prior to Junos OS Release 13.2,
a maximum of 16 aggregated interfaces were supported for link aggregation of
SONET/SDH interfaces. The aggregated SONET/SDH interfaces are numbered from asO
through as63. For more information, see the Junos OS Services Interfaces Library for Routing
Devices.

Additionally, you must assign a number for the variable x for the aggregated SONET/SDH
interface asx at the [edit interfaces] hierarchy level and also specify the constituent
physical interfaces by including the aggregate statement at the [edit interfaces
interface-name sonet-options] hierarchy level.

You can optionally specify other physical properties that apply specifically to the
aggregated SONET/SDH interfaces; for details, see “SONET/SDH Interfaces Overview”
on page 3

SONET/SDH Link Aggregation Overview

On SONET/SDH interfaces, you can associate a physical interface with an aggregated
SONET/SDH interface. To associate the interface with an aggregated SONET/SDH link,
include the aggregate statement at the [edit interfaces interface-name sonet-options]
hierarchy level.

X is the interface instance number and can be from O through 63, for a total of

64 aggregated interfaces. You should not mix SONET and SDH mode on the same
aggregated interface. In addition, you must also include a statement configuring asx at
the [edit interfaces] hierarchy level.

Aggregated SONET/SDH Link Speed Overview

On aggregated SONET/SDH interfaces, you can set the required link speed for all
interfaces included in the bundle, or specify that the bundle contains interfaces with
mixed interface speeds.

0 NOTE: For nonconcatenated interfaces on aggregated SONET/SDH
interfaces, you can configure the link speed of the aggr