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About This Guide

This preface provides the following guidelines for using the Junos® OS Channelized
Interfaces Configuration Guide:

« JUNOS Documentation and Release Notes on page xix

« Objectives on page xx

« Audience on page xx

« Supported Routing Platforms on page xx

« Using the Indexes on page xxi

« Using the Examples in This Manual on page xxi

« Documentation Conventions on page xxii

« Documentation Feedback on page xxiv

« Requesting Technical Support on page xxiv

JUNOS Documentation and Release Notes

For a list of related JUNOS documentation, see
http://www.juniper.net/techpubs/software/junos/ .

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

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

Juniper Networks supports a technical book program to publish books by Juniper Networks
engineers and subject matter experts with book publishers around the world. These
books go beyond the technical documentation to explore the nuances of network
architecture, deployment, and administration using the Junos operating system (Junos
0S) and Juniper Networks devices. In addition, the Juniper Networks Technical Library,
published in conjunction with O'Reilly Media, explores improving network security,
reliability, and availability using Junos OS configuration techniques. All the books are for
sale at technical bookstores and book outlets around the world. The current list can be
viewed at http://www.juniper.net/books .
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Objectives
This guide provides an overview of the network interfaces features of the JUNOS Software
and describes how to configure these properties on the routing platform.
0 NOTE: For additional information about the Junos OS—either corrections to
orinformation that might have been omitted from this guide—see the software
release notes at http://www.juniper.net/ .
Audience

This guide is designed for network administrators who are configuring and monitoring a
Juniper Networks M Series, MX Series, T Series, EX Series, or J Series router or switch.

To use this guide, you need a broad understanding of networks in general, the Internet
in particular, networking principles, and network configuration. You must also be familiar
with one or more of the following Internet routing protocols:

. Border Gateway Protocol (BGP)

« Distance Vector Multicast Routing Protocol (DVMRP)

« Intermediate System-to-Intermediate System (IS-1S)

« Internet Control Message Protocol (ICMP) router discovery
« Internet Group Management Protocol (IGMP)

« Multiprotocol Label Switching (MPLS)

« Open Shortest Path First (OSPF)

« Protocol-Independent Multicast (PIM)

« Resource Reservation Protocol (RSVP)

« Routing Information Protocol (RIP)

« Simple Network Management Protocol (SNMP)

Personnel operating the equipment must be trained and competent; must not conduct

themselves in a careless, willfully negligent, or hostile manner; and must abide by the
instructions provided by the documentation.

Supported Routing Platforms

For the features described in this manual, the JUNOS Software currently supports the
following routing platforms:

. JSeries

« M Series

XX
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Using the Indexes

« MX Series

« T Series

This reference contains two indexes: a complete index that includes topic entries, and
an index of statements and commands only.

In the index of statements and commands, an entry refers to a statement summary
section only. In the complete index, the entry for a configuration statement or command
contains at least two parts:

« The primary entry refers to the statement summary section.

« Thesecondary entry, usage guidelines, refers to the section in a configuration guidelines
chapter that describes how to use the statement or command.

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. 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 {
fxp0O {
disable;
unit 0 {
family inet {
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address 10.0.0.1/24;
}
1
}
}

2. Merge the contents of the file into your routing platform configuration by issuing the

Merging a Snippet

load merge configuration mode command:

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

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 {
file ex-script-snippet.xsl; }

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]

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 the Junos OS CLI User Guide.

Documentation Conventions

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

XXii
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Table 1: Notice Icons

Icon Meaning

i

Informational note

Description

Indicates important features or instructions.

Caution

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

Warning

Alerts you to the risk of personal injury or death.

Laser warning

A
I/
i

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

Table 2 on page xxiii defines the text and syntax conventions used in this guide.

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

Italic text like this « Introduces important new terms. « Apolicy term is a named structure
. ldentifies book names. that defines match conditions and
. ) actions.
« |dentifies RFC and Internet draft titles.
« Junos OS System Basics Configuration
Guide
« RFC1997 BGP Communities Attribute
Italic 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, commandes, files, and
directories; interface names;
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)

Enclose optional keywords or variables.

stub <default-metric metric>;
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Table 2: Text and Syntax Conventions (continued)

Convention

| (pipe symbol)

Description

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.

Examples

broadcast | multicast

(string1 | string2 | string3)

# (pound sign)

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

rsvp { # Required for dynamic MPLS only

[ 1 (square brackets)

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

community name members [
community-ids ]

Indention and braces ({})

Identify 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
}

J-Web GUI Conventions

Bold text like this

Represents J-Web graphical user
interface (GUI) items you click or select.

« Inthe Logical Interfaces box, select
All Interfaces.

« To cancel the configuration, click
Cancel.

> (bold right angle bracket)

Separates levels in a hierarchy of J-Web
selections.

In the configuration editor hierarchy,
select Protocols>Ospf.

Documentation Feedback

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

« Document or topic name
« URL or page number

. Software release version (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 JNASC support contract,
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or are covered under warranty, and need postsales technical support, you can access
our tools and resources online or open a case with JTAC.

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

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

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

Self-Help Online Tools and Resources

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

« Find CSC offerings: http://www.juniper.net/customers/support/
« Find product documentation: http://www.juniper.net/techpubs/
« Find solutions and answer questions using our Knowledge Base: http:/kb.juniper.net/

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

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

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

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

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

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

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

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

For international or direct-dial options in countries without toll-free numbers, visit us at
http://www.juniper.net/support/requesting-support.html
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PART 1

Channelized Interfaces Configuration
Statements Overview

« Channelized Interfaces Configuration Statements and Hierarchy on page 3

Copyright © 2011, Juniper Networks, Inc.



Junos® OS 11.3 Channelized Interfaces Configuration Guide

2 Copyright © 2011, Juniper Networks, Inc.



CHAPTERI1

Channelized Interfaces Configuration

Statements and Hierarchy

The following network interfaces hierarchy listings show the complete configuration
statement hierarchy for the indicated hierarchy levels, listing all possible configuration
statements within the indicated hierarchy levels, and showing their level in the
configuration hierarchy. When you are configuring the Junos OS, your current hierarchy
level is shown in the banner on the line preceding the user@host# prompt.

This section contains the following topics:

« [edit chassis] Hierarchy Level on page 3

» [edit interfaces] Hierarchy Level on page 4

« [edit logical-systems] Hierarchy Level on page 20

[edit chassis] Hierarchy Level

chassis {
aggregated-devices {
ethernet {

device-count number;

}

sonet {

}

device-count number;

}

channel-group number {
ethernet {

device-count number;

}

fpc slot-number{

pic pic-number {

adaptive-services{

service-package (layer-2 | layer-3);
1
aggregate-ports;
atm-cell-relay-accumulation;
atm-12circuit-mode (aal5 | cell | trunk trunk);
cel {

el link-number {
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}

channel-group group-number;
timeslots time-slot-range;
}
1
ctl{
t1 link-number {
channel-group group-number;
timeslots time-slot-range;
}
1
ct3{
port port-number {
t1 link-number {
channel-group group-number;
timeslots time-slot-range;
}
}
framing sdh;
1
max-queues-per-interface number,
mlfr-uni-nni-bundles num-intf;
no-concatenate;
shdsl {
pic-mode (1-port-atm | 2-port-atm);
1
vtmapping (klm | itu-t);

fpc slot-number{
pic pic-number{

}

}

egress-policer-overhead bytes;

ingress-policer-overhead bytes;

[edit interfaces] Hierarchy Level

The statements at the [edit interfaces interface-name unit logical-unit-number] hierarchy
level can also be configured at the [edit logical-systems logical-system-name interfaces
interface-name unit logical-unit-number] hierarchy level.

i

NOTE: The accounting-profile statement is an exception to this rule. The
accounting-profile statement can be configured at the [edit interfaces
interface-name unit logical-unit-number] hierarchy level, but it cannot be
configured at the [edit logical-systems logical-system-name interfaces
interface-name unit logical-unit-number] hierarchy level.

interfaces {
traceoptions {

file filename <files number> <match regular-expression > <size size > <world-readable |
no-world-readable> ;
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flag flag <disable>;
1
interface-name {
accounting-profile name;
aggregated-ether-options {
(flow-control | no-flow-control);
lacp {
(active | passive);
link-protection {
disable;
(revertive | non-revertive);
periodic interval;
system-priority priority;
1
link-protection;
link-speed speed;
(loopback | no-loopback);
mc-ae{
chassis-id chassis-id;
mc-ae-id mc-ae-id,
mode (active-active | active-standby);
redundancy-group group-id;
status-control (active | standby);
1
minimum-Llinks number;
source-address-filter {
mac-address;
}
(source-filtering | no-source-filtering);
}
aggregated-sonet-options {
link-speed speed | mixed;
minimum-Llinks number;
}
atm-options {
cell-bundle-size cells;
ilmi;
linear-red-profiles profile-name {
high-plp-max-threshold percent;
low-plp-max-threshold percent;
queue-depth cells high-plp-threshold percent low-plp-threshold percent,;
1
mpls {
pop-all-labels {
required-depth number,;
1
}
pic-type (atml| atm?2);
plp-to-clp;
promiscuous-mode {
vpi vpi-identifier;
}
scheduler-maps map-name {
forwarding-class class-name {
epd-threshold cells plpl cells;
linear-red-profile profile-name;
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priority (high | low);
transmit-weight (cells number | percent number);
1
vc-cos-mode (alternate | strict);
}
use-null-cw;
vpi vpi-identifier {
maximum-vcs maximum-vcs;
oam-liveness {
down-count cells;
up-count cells;
1
oam-period (seconds | disable);
shaping {
(cbrrate | rtvbr peak rate sustained rate burst length | vbr peak rate sustained rate
burst length);
gueue-length number;
1
1
}
clocking clock-source;
data-input (system | interface interface-name);
dce;
serial-options {
clock-rate rate;
clocking-mode (dce | internal | loop);
control-polarity (negative | positive);
cts-polarity (negative | positive);
dcd-polarity (negative | positive);
dce-options {
control-signal (assert | de-assert | normal);
cts (ignore | normal | require);
dcd (ignore | normal | require);
dsr (ignore | normal | require);
dtr signal-handling-option;
ignore-all;
indication (ignore | normal | require);
rts (assert | de-assert | normal);
tm (ignore | normal | require);
}
dsr-polarity (negative | positive);
dte-options {
control-signal (assert | de-assert | normal);
cts (ignore | normal | require);
dcd (ignore | normal | require);
dsr (ignore | normal | require);
dtr signal-handling-option;
ignore-all;
indication (ignore | normal | require);
rts (assert | de-assert | normal);
tm (ignore | normal | require);
}
dtr-circuit (balanced | unbalanced);
dtr-polarity (negative | positive);
encoding (nrz | nrzi);
indication-polarity (negative | positive);
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line-protocol protocol,
loopback mode;
rts-polarity (negative | positive);
tm-polarity (negative | positive);
transmit-clock invert;
}
description text;
dialer-options {
pool pool-name <priority priority>;
}
disable;
dsO-options {
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
byte-encoding (nx56 | nx64);
fcs (16 | 32);
idle-cycle-flag (flags | ones);
invert-data;
loopback payload;
start-end-flag (filler | shared);
}
el-options {
bert-error-rate rate;
bert-period seconds;
fcs (16| 32);
framing (8704 | g704-no-crc4 | unframed);
idle-cycle-flag (flags | ones);
invert-data;
loopback (local | remote);
start-end-flag (filler | shared);
timeslots time-slot-range;
}
e3-options {
atm-encapsulation (direct | plcp);
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
framing feet;
compatibility-mode (digital-link | kentrox | larscom) <subrate value>;
fcs (16 | 32);
framing (g.751] 8.832);
idle-cycle-flag (filler | shared);
invert-data;
loopback (local | remote);
(payload-scrambler | no-payload-scrambler);
start-end-flag (filler | shared);
(unframed | no-unframed);
}
encapsulation type;
es-options {
backup-interface es-fpc/pic/port;
}
fastether-options {
802.3ad aex;
(flow-control | no-flow-control);
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ignore-13-incompletes;
ingress-rate-limit rate;
(loopback | no-loopback);
mpls {
pop-all-labels {
required-depth number,
1
1
source-address-filter {
mac-address;
}
(source-filtering | no-source-filtering);
}
flexible-vlan-tagging;
gigether-options {
802.3ad aex;
(asynchronous-notification | no-asynchronous-notification);
(auto-negotiation | no-auto-negotiation) remote-fault <local-interface-online |
local-interface-offline>;
auto-reconnect seconds;
(flow-control | no-flow-control);
ignore-13-incompletes;
(loopback | no-loopback);
mpls {
pop-all-labels {
required-depth number,
1
}
no-auto-mdix;
source-address-filter {
mac-address;
1
(source-filtering | no-source-filtering);
ethernet-switch-profile {
(mac-learn-enable | no-mac-learn-enable);
tag-protocol-id [ tpids 1;
ethernet-policer-profile {
input-priority-map {
ieee802.1p premium [ values 1;
}
output-priority-map {
classifier {
premium {
forwarding-class class-name {
loss-priority (high | low);
}
1
1
}
policer cos-policer-name {
aggregate {
bandwidth-limit bps;
burst-size-limit bytes;
1
premium {
bandwidth-limit bps;
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burst-size-limit bytes;
1
}
1
}
}
(gratuitous-arp-reply | no-gratuitous-arp-reply);
hold-time up milliseconds down milliseconds;
ima-group-options {
differential-delay number;
frame-length (32| 64128 | 256);
frame-synchronization {
alpha number;
beta number;
gamma number;
}
minimum-Llinks number;
symmetry (symmetrical-config-and-operation |
symmetrical-config-asymmetrical-operation);
test-procedure {
ima-test-start;
ima-test-stop;
interface name;
pattern number;
period number;
1
transmit-clock (common | independent);
version (1.0 |1.1);
}
ima-link-options group-id group-id;
interface-set interface-set-name {
interface ethernet-interface-name {
(unit unit-number | vlan-tags-outer vlan-tag);
}
interface interface-name {
(unit unit-number);
1
}
isdn-options {
bchannel-allocation (ascending | descending);
calling-number number;
pool pool-name <priority priority>;
spidl spid-string;
spid2 spid-string;
static-tei-val value;
switch-type (att5e | etsi | nil | ntdms100 | ntt);
1310 seconds;
tei-option (first-call | power-up);
}
keepalives <down-count number> <interval seconds> <up-count number>;
link-mode mode;
Imi §
Imi-type (ansi | itu);
n391dte number;
n392dce number;
n392dte number;
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n393dce number;
n393dte number;
t391dte seconds;
t392dce seconds;
}
Isg-failure-options {
no-termination-request;
[ trigger-link-failure interface-name 1];
}
mac mac-address;
mlfr-uni-nni-bundle-options {
acknowledge-retries number;
acknowledge-timer milliseconds;
action-red-differential-delay (disable-tx | remove-link);
drop-timeout milliseconds;
fragment-threshold bytes;
cisco-interoperability send-lip-remove-link-for-link-reject;
hello-timer milliseconds;
link-layer-overhead percent;
Imi-type (ansi | itu);
minimum-Llinks number;
mrru bytes;
n391 number;
n392 number,;
n393 number;
red-differential-delay milliseconds;
t391 seconds;
t392 seconds;
yellow-differential-delay milliseconds;
}
modem-options {
dialin (console | routable);
init-command-string initialization-command-string;
}
mtu bytes;
multiservice-options {
(core-dump | no-core-dump);
(syslog | no-syslog);
}
native-vlan-id number;
no-gratuitous-arp-request;
no-keepalives;
no-partition {
interface-type type;
}
otn-options {
fec (efec | gfec | none);
(laser-enable | no-laser-enable);
(line-loopback | no-line-loopback);
pass-thru;
rate (fixed-stuff-bytes | no-fixed-stuff-bytes | pass-thru);
transmit-payload-type number;
trigger (oc-lof | oc-lom | oc-los | oc-wavelength-lock | odu-ais | odu-bbe-th | odu-bdi
| odu-es-th | odu-Ick | odu-oci | odu-sd | odu-ses-th | odu-ttim | odu-uas-th |
opu-ptm | otu-ais | otu-bbe-th | otu-bdi | otu-es-th | otu-fec-deg | otu-fec-exe |
otu-iae | otu-sd | otu-ses-th | otu-ttim | otu-uas-th);
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tti;
}
optics-options {
wavelength nm;
alarm alarm-name {
(syslog | link-down);
1
warning warning-name {
(syslog | link-down);
}
}
partition partition-number oc-slice oc-slice-range interface-type type;
timeslots time-slot-range;
passive-monitor-mode;
per-unit-scheduler;
ppp-options {
chap {
access-profile name;
default-chap-secret name;
local-name name;
passive;
}
compression {
acfc;
pfc;
1
dynamic-profile profile-name;
no-termination-request;
pap {
access-profile name;
local-name name;
local-password password;
compression;
}
}
receive-bucket {
overflow (discard | tag);
rate percentage;
threshold bytes;
}
redundancy-options {
priority sp-fpc/pic/port;
secondary sp-fpc/pic/port;
hot-standby;
}
satop-options {
payload-size n;
}
schedulers number;
serial-options {
clock-rate rate;
clocking-mode (dce | internal | loop);
control-polarity (negative | positive);
cts-polarity (negative | positive);
dcd-polarity (negative | positive);
dce-options {
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}

control-signal (assert | de-assert | normal);

cts (ignore | normal | require);
dcd (ignore | normal | require);
dsr (ignore | normal | require);
dtr signal-handling-option;
ignore-all;
indication (ignore | normal | require);
rts (assert | de-assert | normal);
tm (ignore | normal | require);

}

dsr-polarity (negative | positive);

dte-options {

control-signal (assert | de-assert | normal);

cts (ignore | normal | require);

dcd (ignore | normal | require);

dsr (ignore | normal | require);

dtr signal-handling-option;

ignore-all;

indication (ignore | normal | require);

rts (assert | de-assert | normal);

tm (ignore | normal | require);
}
dtr-circuit (balanced | unbalanced);
dtr-polarity (negative | positive);
encoding (nrz | nrzi);
indication-polarity (negative | positive);
line-protocol protocol;
loopback mode;
rts-polarity (negative | positive);
tm-polarity (negative | positive);
transmit-clock invert;

services-options {

}

inactivity-timeout seconds;
open-timeout seconds;
session-limit {
maximum number;
rate new-sessions-per-second,
1
syslog {
host hostname {
facility-override facility-name;
log-prefix prefix-number;
services priority-level;
1
}

shdsl-options {

}

annex (annex-a | annex-b);
line-rate line-rate;
loopback (local | remote);

snr-margin {

current margin;
snext margin;

}
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sonet-options {
aggregate asx;
aps {
advertise-interval milliseconds;
annex-b;
authentication-key key;
force;
hold-time milliseconds;
lockout;
neighbor address;
paired-group group-name;
preserve-interface;
protect-circuit group-name;
request;
revert-time seconds;
switching-mode (bidirectional | unidirectional);
working-circuit group-name;
1
bytes {
c2value;
el-quiet value;
flvalue;
f2 value;
sl value;
z3 value;
z4 value;
}
fcs (16| 32);
loopback (local | remote);
mpls {
pop-all-labels {
required-depth number,
1
}
path-trace trace-string;
(payload-scrambler | no-payload-scrambler);
rfc-2615;
trigger {
defect ignore;
hold-time up milliseconds down milliseconds;
}
vtmapping (itu-t | klm);
(zO-increment | no-z0-increment);
}
speed (10m | 100m | 1g | oc3 | oc12 | oc48);
stacked-vlan-tagging;
switch-options {
switch-port port-number {
(auto-negotiation | no-auto-negotiation);
speed (10m | 100m | 1g);
link-mode (full-duplex | half-duplex);
}
}
t1-options {
bert-algorithm algorithm;
bert-error-rate rate;

Copyright © 2011, Juniper Networks, Inc. 13



Junos® OS 11.3 Channelized Interfaces Configuration Guide

bert-period seconds;
buildout value;
byte-encoding (nx56 | nx64);

crc-major-alarm-threshold (1e-3 | 5e-4 | 1e-4 | 5e-5 | 1e-5);
crc-minor-alarm-threshold (1e-3 | 5e-4 | 1e-4 | 5e-5 | 1e-5 | 5e-6 | 1e-6);

fcs (16 | 32);
framing (esf | sf);
idle-cycle-flag (flags | ones);
invert-data;
line-encoding (ami | b8zs);
loopback (local | payload | remote);
remote-loopback-respond;
start-end-flag (filler | shared);
timeslots time-slot-range;

}

t3-options {
atm-encapsulation (direct | plcp);
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
buildout feet;
(cbit-parity | no-cbit-parity);

compatibility-mode (adtran | digital-link | kentrox | larscom | verilink) <subrate

value>;
fcs (16 32);
(feac-loop-respond | no-feac-loop-respond);
idle-cycle-flag value;
(long-buildout | no-long-buildout);
(loop-timing | no-loop-timing);
loopback (local | payload | remote);
(mac | no-mac);
(payload-scrambler | no-payload-scrambler);
start-end-flag (filler | shared);
}
traceoptions {
flag flag <flag-modifier> <disable>;
}
transmit-bucket {
overflow discard;
rate percentage;
threshold bytes;
}
(traps | no-traps);
unidirectional;
vlan-tagging;
vlan-vci-tagging;
unit logical-unit-number {
accept-source-mac {
mac-address mac-address {
policer {
input cos-policer-name;
output cos-policer-name;
}
1
1

accounting-profile name;
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allow-any-vci;

atm-scheduler-map (map-name | default);

backup-options {

interface interface-name;
}
bandwidth rate;
cell-bundle-size cells;
clear-dont-fragment-bit;
compression {

rtp {

f-max-period number;

maximum-contexts number <force>;

queues [ queue-numbers ];
port {
minimum port-number;
maximum port-number,
}
1
1
compression-device interface-name;
copy-tos-to-outer-ip-header;
demux-destination family;
demux-source family;
demux-options {

underlying-interface interface-name;

1
description text;
dial-options {
|2tp-interface-id name;
(dedicated | shared);
1
dialer-options {
activation-delay seconds;
callback;
callback-wait-period time;
deactivation-delay seconds;
dial-string [ dial-string-numbers 1;
idle-timeout seconds;
incoming-map {
caller (caller-id | accept-all);
initial-route-check seconds;
load-interval seconds;
load-threshold percent;
pool pool-name;
redial-delay time;
watch-list {
[ routes J;
}
1
1
disable;
disable-mlppp-inner-ppp-pfc;
dlci dlci-identifier,
drop-timeout milliseconds;
dynamic-call-admission-control {
activation-priority priority;
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bearer-bandwidth-limit kilobits-per-second,
1
encapsulation type;
epd-threshold cells plpl cells;
fragment-threshold bytes;
inner-vlan-id-range start start-id end end-id;
input-vlan-map {
(pop | pop-pop | pop-swap | push | push-push | swap | swap-push | swap-swap);
inner-tag-protocol-id tpid;
inner-vlan-id number;
tag-protocol-id tpid;
vlan-id number,
1
interleave-fragments;
inverse-arp;
layer2-policer {
input-policer policer-name;
input-three-color policer-name;
output-policer policer-name,;
output-three-color policer-name;
}
link-layer-overhead percent;
minimum-Llinks number;
mrru bytes;
multicast-dlci dlci-identifier;
multicast-vci vpi-identifier.vci-identifier;
multilink-max-classes number;
multipoint;
oam-liveness {
down-count cells;
up-count cells;
1
oam-period (seconds | disable);
output-vlan-map {
(pop | pop-pop | pop-swap | push | push-push | swap | swap-push | swap-swap);
inner-tag-protocol-id tpid;
inner-vlan-id number;
tag-protocol-id tpid;
vlan-id number;
}
passive-monitor-mode;
peer-unit unit-number,;
plp-to-clp;
point-to-point;
ppp-options {
chap {
access-profile name;
default-chap-secret name;
local-name name;
passive;
1
compression {
acfc;
pfc;
pap;
default-pap-password password,
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local-name name;
local-password password,
passive;
1
dynamic-profile profile-name;
lcp-max-conf-req number;
lcp-restart-timer milliseconds;
loopback-clear-timer seconds;
ncp-max-conf-req number;
ncp-restart-timer milliseconds;
}
pppoe-options {
access-concentrator name;
auto-reconnect seconds;
(client | server);
service-name name;
underlying-interface interface-name;
1
proxy-arp;
service-domain (inside | outside);
shaping {
(cbr rate | rtvbr peak rate sustained rate burst length | vbr peak rate sustained rate
burst length);
queue-length number;
1
short-sequence;
transmit-weight number;
(traps | no-traps);
trunk-bandwidth rate;
trunk-id number,
tunnel {
backup-destination address;
destination address;
key number;
routing-instance {
destination routing-instance-name;
1
source source-address;
ttl number;
}
vci vpi-identifier.vci-identifier;
vci-range start start-vci end end-vci;
vpi vpi-identifier;
vlan-id number;
vlan-id-list [vlan-id vlan-id—vlan-id];
vlan-id-range number-number;
vlan-tags inner tpid.vlan-id outer tpid.vlan-id;
vlan-tags-outer tpid.vlan-id inner-list [vlan-id vlan-id—vlan-id];
family family {
accounting {
destination-class-usage;
source-class-usage {
direction;
}
1

access-concentrator name;
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address address {
destination address;
1
bundle ml-fpc/pic/port | ls-foc/pic/port);
duplicate-protection;
dynamic-profile profile-name;
filter {
group filter-group-number;
input filter-name;
input-list {
[ filter-names 1];
output filter-name;
}
output-list {
[ filter-names 1;
}
1
ipsec-sa sa-name;
keep-address-and-control;
max-sessions number;
mtu bytes;
multicast-only;
negotiate-address;
no-redirects;
policer {
arp policer-template-name;
input policer-template-name;
output policer-template-name;
1
primary;
proxy inet-address address;
receive-options-packets;
receive-ttl-exceeded;
remote (inet-address address | mac-address address);
rpf-check {
fail-filter filter-name;
mode loose;
1
sampling {
direction;
1
service {
input {
service-set service-set-name <service-filter filter-name>;
post-service-filter filter-name;
}
output {
service-set service-set-names <service-filter filter-name>;
}
1
service-name-table table-name
targeted-broadcast {
forward-and-send-to-re;
forward-only;
1

(translate-discard-eligible | no-translate-discard-eligible);
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(translate-fecn-and-becn | no-translate-fecn-and-becn);
unnumbered-address interface-name <destination address destination-profile
profile-name | preferred-source-address address>;
address address {
arp ip-address (mac | multicast-mac) mac-address <publish>;
broadcast address;
destination address;
destination-profile name;
eui-64;
multipoint-destination address (dlci dlci-identifier | vci vci-identifier);
multipoint-destination address {
epd-threshold cells plp] cells;
inverse-arp;
oam-liveness {
up-count cells;
down-count cells;
}
oam-period (seconds | disable);
shaping {
(cbr rate | rtvbr peak rate sustained rate burst length | vbr peak rate sustained
rate burst length);
queue-length number;
}
vci vpi-identifier.vci-identifier;
}
preferred;
primary;
(vrrp-group | vrrp-inet6-group) group-number {
(accept-data | no-accept-data);
advertise—interval seconds;
authentication-type authentication;
authentication-key key;
fast-interval milliseconds;
(preempt | no-preempt) {
hold-time seconds;
1
priority-number number;
track {
priority-cost seconds;
priority-hold-time interface-name {
bandwidth-threshold bits-per-second {
priority;
}
interface priority;
1
route ip-address/mask routing-instance instance-name priority-cost cost;

}

virtual-address [ addresses 1;
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[edit logical-systems] Hierarchy Level

logical-systems logical-system-name {
interfaces interface-name {
unit logical-unit-number {

accept-source-mac {
mac-address mac-address {
policer {
input cos-policer-name;
output cos-policer-name;
}
1
}
allow-any-vci;
atm-scheduler-map (map-name | default);
bandwidth rate;
backup-options {
interface interface-name;
}
cell-bundle-size cells;
clear-dont-fragment-bit;
compression {
rtp {
f-max-period number;
port {
minimum port-number;
maximum port-number,
}
queues [ queue-numbers 1;
1
}
compression-device interface-name;
description text;
dial-options {
|2tp-interface-id name;
(dedicated | shared);
}
dialer-options {
activation-delay seconds;
deactivation-delay seconds;
dial-string [ dial-string-numbers 1;
idle-timeout seconds;
initial-route-check seconds;
load-threshold number;
pool pool;
remote-name remote-callers;
watch-list {
[ routes 1;
1
}

The following lists the statements that can be configured at the [edit logical-systems]
hierarchy level that are also documented in this manual. For more information about
logical systems, see the Junos OS Routing Protocols Configuration Guide.
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disable;
dlci dlci-identifier;
drop-timeout milliseconds;
dynamic-call-admission-control {
activation-priority priority;
bearer-bandwidth-limit kilobits-per-second;
1
encapsulation type;
epd-threshold cells plpl cells;
fragment-threshold bytes;
input-vlan-map {
inner-tag-protocol-id;
inner-vlan-id;
(pop | pop-pop | pop-swap | push | push-push | swap | swap-push | swap-swap);
tag-protocol-id tpid;
vlan-id number,
}
interleave-fragments;
inverse-arp;
layer2-policer {
input-policer policer-name;
input-three-color policer-name;
output-policer policer-name;
output-three-color policer-name;
1
link-layer-overhead percent,
minimum-Llinks number;
mrru bytes;
multicast-dlci dlci-identifier;
multicast-vci vpi-identifier.vci-identifier;
multilink-max-classes number;
multipoint;
oam-liveness {
up-count cells;
down-count cells;
1
oam-period (seconds | disable);
output-vlan-map {
inner-tag-protocol-id;
inner-vlan-id;
(pop | pop-pop | pop-swap | push | push-push | swap | swap-swap);
tag-protocol-id tpid;
vlan-id number,;
1
passive-monitor-mode;
peer-unit unit-number,;
plp-to-clp;
point-to-point;
ppp-options {
chap {
access-profile name;
default-chap-secret name;
local-name name;
passive;
1

compression {
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acfc;
pfc;
}
1
dynamic-profile profile-name;
pap {
default-pap-password password,
local-name name;
local-password password,
passive;
1
1
proxy-arp;
service-domain (inside | outside);
shaping {

(cbr rate | rtvbr peak rate sustained rate burst length | vbr peak rate sustained rate

burst length);
queue-length number;
1
short-sequence;
transmit-weight number;
(traps | no-traps);
trunk-bandwidth rate;
trunk-id number,
tunnel {
backup-destination address;
destination address;
key number;
routing-instance {
destination routing-instance-name;
1
source source-address;
ttl number;
}
vci vpi-identifier.vci-identifier;
vlan-id number,
vlan-id-list [vlan-id vlan-id—vlan-id]
vlan-tags inner tpid.vian-id outer tpid.vlan-id;
vlan-tags outer tpid.vlan-id inner-list [vlian-id vlan-id—vlan-id]
vpi vpi-identifier;
family family {
accounting {
destination-class-usage;
source-class-usage {
direction;
}
1
bundle interface-name;
filter {
group filter-group-number;
input filter-name;
input-list {
[ filter-names 1];
}
output filter-name;
output-list {

22
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[ filter-names 1;
}
1
ipsec-sa sa-name;
keep-address-and-control;
mtu bytes;
multicast-only;
no-redirects;
policer {
arp policer-template-name;
input policer-template-name;
output policer-template-name;
1
primary;
proxy inet-address address;
receive-options-packets;
receive-ttl-exceeded;
remote (inet-address address | mac-address address);
rpf-check <fail-filter filter-name> {
<mode loose>;
1
sampling {
direction;
1
service {
input {
service-set service-set-name <service-filter filter-name>;
post-service-filter filter-name;
}
output {
service-set service-set-name <service-filter filter-name>;
}
1

(translate-discard-eligible | no-translate-discard-eligible);
(translate-fecn-and-becn | no-translate-fecn-and-becn);
unnumbered-address interface-name destination address destination-profile
profile-name,;
address address {
arp ip-address (mac | multicast-mac) mac-address <publish>;
broadcast address;
destination address;
destination-profile name;
eui-64;
multipoint-destination address (dlci dlci-identifier | vci vci-identifier);
multipoint-destination address {
epd-threshold cells plpl cells;
inverse-arp;
oam-liveness {
up-count cells;
down-count cells;
}
oam-period (seconds | disable);
shaping {
(cbrrate | rtvbr peak rate sustained rate burst length | vbr peak rate sustained
rate burst length);
queue-length number;
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1
vci vpi-identifier.vci-identifier;

}

preferred;

primary;

(vrrp-group | vrrp-inet6-group) group-number {
(accept-data | no-accept-data);
advertise—interval seconds;
authentication-type authentication;
authentication-key key;
fast-interval milliseconds;

(preempt | no-preempt) {
hold-time seconds;
1
priority-number number,;
track {
priority-cost seconds;
priority-hold-time interface-name {
interface priority;
bandwidth-threshold bits-per-second {
priority;
}
1
route ip-address/mask routing-instance instance-name priority-cost cost;
1
}

virtual-address [ addresses 1;
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Configuring Channelized Interfaces

« Channelized Interfaces on page 27

« Configuring Channelized OC48/STM16 IQE Interfaces on page 47
« Configuring Channelized OC12/STM4 Interfaces on page 65

« Configuring Channelized OC3 IQ and IQE Interfaces on page 97

« Configuring Channelized STM1 Interfaces on page 105

« Configuring Channelized T3 Interfaces on page 123

« Configuring Channelized T1 Interfaces on page 137

« Configuring Channelized E1 Interfaces on page 143

« Configuring Channelized E1 PRI and T1 PRI Interfaces on page 151
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CHAPTER 2

Channelized Interfaces

This section provides a high-level overview of channelized interfaces, focusing mainly
on the capabilities, properties, and structure of channelized IQ and IQE interfaces, and
includes the following topics:

Channelized Interfaces Overview on page 27

Channelized Interface Capabilities on page 28

Data-Link Connection Identifiers on Channelized Interfaces on page 30
Clock Sources on Channelized Interfaces on page 32

Channelized E1 and T1 PIM Properties on page 35

Channelized IQ and IQE Interfaces Properties on page 36

Structure of Channelized IQ and Channelized IQE PICs on page 38

Channelized Interfaces Overview

Channelized interfaces enable you to configure a number of individual channels that
subdivide the bandwidth of a larger interface and minimize the number of Physical
Interface Cards (PICs) that an installation requires.
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i

NOTE: Channelized intelligent queuing (IQ) and channelized enhanced
intelligent queuing (IQE) interfaces require M Series Enhanced Flexible PIC
Concentrators (FPCs) and MX Series Enhanced Flexible PIC Concentrators
(FPCs).

Wherever Junos configuration guides refer to channelized interfacesand PICs
without the “intelligent queuing IQ or IQE” descriptor, they are referring to
the original channelized interfaces and PICs.

On M40e routers, all supported interface types support a maximum number
of 784 traffic-bearing interfaces that can be created per interface port and
includes ports on channelized PICs.

MX Series routers support two Type 2 Channelized IQ PICs: OC12/STM4 IQE
PIC with SFP and OC48/5TM16 IQE PIC with SFP. Each channelized
0OC12/5TM4 PIC supports 4 ports, and the channelized OC48/5TM16 PIC
supports one port.

T640 and TX Matrix routers support Type 3 Channelized IQE PICs: 4xCOC12
IQE PIC with SFP.

Channelized 4xCOCI12 IQE PICs support deep-channelization of up to six OC
slices (STST1) per port. For example, only six OC slices can be channelized to
CT1/T1or CEV/EN.

Channelized COC48 IQE PICs support deep-channelization of up to six OC
slices (STS1) in a block of 12 contiguous OC slices. For example, only six OC
slices out of OC slice 1-12 can be channelized to CT1/T1 or CE1/E1. The PIC
supports deep-channelization of maximum 24 OC slices in this way.

Channelized OC48 IQE PICs do not support STS-48 clear-channel mode.
IQ and IQE PICs do not support aggregated SONET (link bonding).

For channelized IQ and IQE logical interfaces, you can configure class of
service (CoS). For more information, see the Junos OS Class of Service
Configuration Guide.

Channelized Interface Capabilities

You can configure each port of a channelized IQ PIC or channelized IQE PIC as a single
interface that uses the entire available bandwidth, or partition each port into smaller
data channels. In either case, you start with a channelized interface (designated by a c
in the interface name, as in coc12). From the channelized interfaces, you configure data
channels. Following are the channelized interface names and data-channel interface
names associated with channelized IQ and IQE PICs.

28
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Channelized Interface  This section lists the channelized interface names.
Names

« coc48-fpc/pic/port—Channelized OC48 IQE interface. Configure on a Channelized
OC48 IQE PIC.

« cocl12-fpc/pic/port—Channelized OC12 interface. Configure on Channelized OC12 IQ or
IQE PICs.

« coc3-fpc/pic/port.channel—Channelized OC3 interface. Configure on Channelized OC3
IQ or IQE, Channelized OC12 IQ or IQE PICs.

« cocl-fpc/pic/port:channel—Channelized OCI1 interface. Configure on Channelized OC3
IQ or IQE, Channelized OC12 IQ or IQE, or Channelized OC48 IQE PICs.

« ct3-fpc/pic/port:channel—Channelized T3 interface. Configure on Channelized OC3 1Q
or IQE, Channelized OC12 IQ or IQE, Channelized OC48 IQE, or Channelized DS3 IQ or
IQE PICs.

« cstml16-fpc/pic/port—Channelized STM16 interface. Configure on a Channelized OC48
IQE PIC in SDH mode.

« cstmé-fpc/pic/port—Channelized STM4 interface. Configure on a Channelized OC12
IQ or IQE PIC in SDH mode.

« cstmil-fpc/pic/port—Channelized STM1 interface. Configure on a Channelized STM11Q
or IQE PIC.

« cau4-fpc/pic/port.channel—Channelized AU-4 1Q interface. Configure on Channelized
STM1I1Q or IQE, Channelized OC48 IQE, or Channelized OC12 IQE PICs.

« ctl-fpc/pic/port.channel—Channelized T1 interface. Configure on Channelized OC3 IQ
or IQE, Channelized OC12 1Q or IQE, Channelized T11Q or IQE, Channelized OC48 IQE,
or Channelized DS3 IQ or IQE PICs.

« cel-foc/pic/port:channel—Channelized E1 interface. Configure on Channelized E11Q or
IQE, Channelized STM11Q or IQE, Channelized OC48/STM16 IQE, or Channelized
0OC12/5TM4 IQE PICs.

Data-Channel This section lists the data-channel interface names.
Interface Names

« el-fpc/pic/port:channel—E1 channel. Configure on Channelized E11Q or IQE, Channelized
STMI11Q or IQE, Channelized OC12/STM4 IQE, or Channelized OC48/STM16 IQE PICs.

« e3-fpc/pic/port:channel—E3 channel. Configure on Channelized OC3/STM1 IQE, or
Channelized OC12/STM4 IQE, Channelized OC48 IQE, or Channelized/Clear channel
DS3E3 IQE or E3 1Q PICs.

« ds-fpc/pic/port:channel—NxDS0 channel. Configure on Channelized OC3 IQ or IQE,
Channelized OC12 IQ or IQE, Channelized OC48/5TM16 IQE, Channelized STM11Q or
IQE, Channelized DS3 IQ or IQE, Channelized T11Q, or Channelized E11Q or IQE PICs.

« so-fpc/pic/port:channel—SONET/SDH channel. Configure one OC3 channel on a
Channelized OC3 IQ or IQE, four OC3 channels on a Channelized OC12 IQ or IQE, one
OC12 channel on a Channelized OC12 IQ or IQE, four OC12 channels on Channelized
OC48 IQE, or one STM1 channel on a Channelized STM11Q or IQE PICs.

Copyright © 2011, Juniper Networks, Inc. 29



Junos® OS 11.3 Channelized Interfaces Configuration Guide

« t1-fpc/pic/port.channel—T1channel. Configure on Channelized T11Q or IQE, Channelized
OC31QorlIQE,Channelized OC121Q or IQE, Channelized OC48 IQE, or Channelized DS3
IQ or IQE PICs.

« t3-fpc/pic/port.channel—T3 channel. Configure on Channelized OC3 1Q or IQE,
Channelized OC12 IQ or IQE, Channelized OC48 IQE, Clear Channel DS3E3 IQE, or
Channelized DS3 1Q or IQE PICs.

Data-Link Connection Identifiers on Channelized Interfaces

If you use Frame Relay encapsulation on a channelized interface, see Table 3 on page 30
for the maximum number of data-link connection identifiers (DLCls) per channel that
you can configure at each channel level for various channelized PICs.

If you use a per-unit-scheduler configuration on a channelized interface, see Table 4 on
page 31 for the maximum number of data-link connection identifiers (DLCIs) per channel
that you can configure at each channel level for various channelized PICs.

e NOTE: The actual number of DLCIs you can configure for each channel is
determined by the capabilities of your system, such as the number and types
of PICs installed. If the number of DLClIs in the configuration exceeds the
capabilities of your system, the router might not be able to support the
maximum DLCI values shown in Table 3 on page 30. To determine the
capabilities of your system, please contact Juniper Networks customer
support.

Table 3: Frame Relay DLCI Limitations for Channelized Interfaces

Number of
DLCIs

PIC Types per Level

Original Channelized PICs

DSO level channels 3 for sparse 1-1022 for sparse mode (O is reserved
mode for the Local Management Interface
[LMIT)
T3 and T1level channels 63 for regular 1-63 for regular mode
mode
3 for sparse 1-1022 for sparse mode (O is reserved
mode for the LMI)

Channelized IQ and IQE PICs

DSO0 level channels (Channelized DS3 IQ or IQE, Channelized STM1 16 1-1022 (0 is reserved for the LMI)
IQ or IQE, Channelized E11Q or IQE, Channelized OC3 1Q or IQE, or
Channelized OC12 IQ or IQE PICs)

E1 level channels (Channelized E11Q or IQE PIC) 64 1-1022 (0 is reserved for the LMI)
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Table 3: Frame Relay DLCI Limitations for Channelized
Interfaces (continued)

Number of

DLCls
PIC Types per Level
E1 level channels (Channelized STM11Q or IQE PIC) 64 1-1022 (0 is reserved for the LMI)
OC3 level channels (Channelized OC3 1Q or IQE, or Channelized 1022 1-1022 (O is reserved for the LMI)

OC121Q or IQE PIC)

OC12 level channels (Channelized OC12 IQ or IQE, Channelized 1022 1-1022 (0 is reserved for the LMI)
0OC48/5TM16 IQE PICs, and (per port on) OC12 ports on
4x0C12/STM4 IQE PICs)

STMI1 level channel (Channelized STM11Q or IQE PIC) 1022 1-1022 (O is reserved for the LMI)
T1level channels (Channelized DS3 IQ or IQE PIC) 64 1-1022 (0 is reserved for the LMI)
T1level channels (Channelized OC3 IQ or IQE, or Channelized OC12 64 1-1022 (O is reserved for the LMI)
1Q or IQE PIC)

T3 level channel (Channelized DS3 1Q or IQE, Channelized OC31Q 1022 1-1022 (0 is reserved for the LMI)

or IQE, or Channelized OC12 IQ or IQE PIC)

Table 4: Per Unit Scheduler DLCI Limitations for Channelized Interfaces

Number of DLCIs per Level

Non M40e Platforms M40e Platform Only

Without With Without
PIC Types Per-Unit-Scheduler | Per-Unit-Scheduler | Per-Unit-Scheduler | Per-Unit-Scheduler
DSO level channels 64 64 16 16
T1/E1 level channels 64 64 64 64
DS3/E3 level channels 975 " Protocol family 256 256

combinations apply

SONET 975 T Protocol family 975 T Protocol family
combinations apply combinations apply

tIn these router, PIC, and scheduler configurations, combining multiple protocol families per PIC changes the number of Frame
Relay DLCIs as shown in Table 5 on page 32.
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Table 5: Protocol Family Combinations

Protocol Family Combinations Number of DLCIs per PIC

inet 3600
inet6 3600
mpls 3000
inet, inet6 2400
inet, mpls 2000
inet6, mpls 2000
inet, inet6, mpls 1550

Clock Sources on Channelized Interfaces

Channelized interfaces and channelized IQ and IQE interfaces have different clocking
capabilities. For channelized 1Q and IQE interfaces, you can configure clocking on each
interface independently by including the clocking (internal | external) statement at the
[edit interfaces interface-name] hierarchy level.

For channelized IQ and IQE interfaces, clocking is provided as follows:

. Forallchannelized IQ and IQE PICs, the clocking statement is supported on all channels.
To configure clocking on individual interfaces, include the clocking statement at the
[edit interfaces type-fpc/pic/port:channel] hierarchy level. If you do not include the
clocking statement, the individual interfaces use internal clocking by default.

« SONET/SDH-level clocking is provided at the root controller interface at the [edit
interfaces type-fpc/pic/port] hierarchy level.

« Configure T3-level clocking by including the clocking statement at the [edit interfaces
ct3-fpc/pic/port] hierarchy level.

« Configure T1-level clocking by including the clocking statement at the [edit interfaces
t1-fpc/pic/port.channel] hierarchy level.

« Configure El-level clocking by including the clocking statement at the [edit interfaces
cel-fpc/pic/port] hierarchy level.

« Configure clocking for all NxDSO channels by including the clocking statement at the
[edit interfaces ct1-fpc/pic/port:channel] or [edit interfaces cel-fpc/pic/port] hierarchy
level.
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« The clocking statement is ignored if you include it at the [edit interfaces
cocl-fpc/pic/port:channel] or [edit interfaces cau4-fpc/pic/port:channel] hierarchy level.

. SONET/SDH level clocking is applicable only at the controller interfaces for channelized
IQ and IQE PICs. Clocking configuration is not effective at the so-fpc/pic/port or
so-fpc/pic/port.channel for channelized IQ and IQE PICs.

Fornon-1Q and non-IQE channelized interfaces, clocking at each channel level is provided
as follows:

. For Channelized OC12, DS3, and E1 PICs, the clocking statement is supported only for
channel O;itisignored if included in the configuration of other channels. The clock
source configured for channel O applies to all channels on these channelized interfaces.

« For the Channelized STM1 PIC, the clocking statement is supported on channels O
through 62. To configure clocking on the STM1 interface, include the loop-timing
statement at the [edit interfaces el-fpc/pic/port:0 sonet-options] hierarchy level. To
configure clocking on individual E1interfaces, include the clocking statement at the
[edit interfaces el-fpc/pic/port:channel] hierarchy level. The channel number can be
0 through 62. If you do not include the clocking statement, the individual E1 interfaces
use internal clocking by default.

. For channelized STM1 interfaces, you should configure the clock source at one side of
the connection to be internal and configure the other side of the connection to be
external.

« When you configure the clock source for a channelized interface—t3-fpc/pic/port:0,
for example—you must also include the channel-group statement at the [edit chassis]
hierarchy level, and specify channel group O.

Table 6 on page 33 lists the clocking capabilities for each channelized PIC.

Table 6: Clocking Capabilities by Channelized PIC Type

PIC Type SONET/SDH Level

Channelized PICs

‘ DS3 Level

‘ DS1/E]1 Level

ChannelizedDS3  Not applicable.
and Multichannel
DS3

The loop-timing statement is
supported at the [edit interfaces
t1-fpc/pic/port:0 t3-options] or
[edit interfaces fpc/pic/port:0:0
t3-options] hierarchy level.

The clocking statement is
supported at the [edit interfaces
t1-fpc/pic/port:0] or [edit
interfaces ds-fpc/pic/port:0:0]
hierarchy level.

Channelized E1 Not applicable.

Not applicable.

The clocking statement is
supported at the [edit interfaces
el-fpc/pic/port:0] or

[edit interfaces ds-fpc/pic/port:0]
hierarchy level.

Channelized Not configurable.
0C12

The clocking statement is
supported at the [edit interfaces
t3-fpc/pic/port:0] hierarchy level.

Not applicable.
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Table 6: Clocking Capabilities by Channelized PIC Type (continued)

PIC Type

Channelized
STM1

SONET/SDH Level

Not configurable.

DS3 Level

Not applicable.

DSI1/E1 Level

The clocking statement is
supported at the [edit interfaces
el-fpc/pic/port:[0-62]1] hierarchy
level.

Channelized IQ and IQE PICs

Channelized DS3
IQ or IQE

Not applicable.

The clocking statement is
supported at the [edit interfaces
ct3-fpc/pic/port] hierarchy level.

The clocking statement is ignored
if you include it at the [edit
interfaces t3-fpc/pic/port]
hierarchy level.

For T1 channels, the clocking
statement is supported at the
[edit interfaces
t1-foc/pic/port:[1-28]] hierarchy
level.

For NxDSO channels, the clocking
statement is supported at the
[edit interfaces
ctl-foc/pic/port:[1-281] hierarchy
level.

Channelized E1
1Q

Not applicable.

Not applicable.

For E1 and NxDSO channels, the
clocking statement is supported
at the [edit interfaces

cel-fpc/pic/port] hierarchy level.

The clocking statement is ignored
if you include it at the [edit
interfaces el-fpc/pic/port]
hierarchy level.

Channelized OC3
1Q or IQE

The clocking statement is
supported at the [edit interfaces
coc3-fpc/pic/port] hierarchy level.

The clocking statement is ignored
if you include it at the [edit
interfaces so-fpc/pic/port]
hierarchy level.

The clocking statement is
supported at the [edit interfaces
t3-fpc/pic/port:[1-12]] hierarchy
level.

The clocking statement is ignored
if you include it at the [edit
interfaces
cocl-fpc/pic/port:channel]
hierarchy level.

The clocking statement is
supported at the [edit interfaces
ctl-foc/pic/port:[1-12]:[1-28]] and
[edit interfaces
t1-fpc/pic/port:[1-12]:[1-28]]
hierarchy levels.

Channelized The clocking statement is The clocking statement is The clocking statement is
OC12IQ or IQE supported at the [edit interfaces supported at the [edit interfaces supported at the [edit interfaces
cocl2-fpc/pic/port] hierarchy level.  t3-fpc/pic/port:[1-12]] hierarchy ctl-foc/pic/port:[1-12]:[1-28]] and
level. [edit interfaces
The clocking statement is ignored t1-fpc/pic/port:[1-12]:[1-281]
if you include it at the [edit The clocking statementisignored  hijerarchy levels.
interfaces so-fpc/pic/port] if you include it at the [edit
hierarchy level. interfaces
cocl-fpc/pic/port:channel]
hierarchy level.
34 Copyright © 2011, Juniper Networks, Inc.



Chapter 2: Channelized Interfaces

Table 6: Clocking Capabilities by Channelized PIC Type (continued)

PIC Type SONET/SDH Level DS3 Level DS1/E]1 Level
Channelized The clocking statement is The clocking statement is The clocking statement is
OC48 IQE supported at the [edit interfaces supported at the [edit interfaces supported at the [edit interfaces
coc48-fpe/pic/port] hierarchy t3-fpc/pic/port:[1-48]] hierarchy ctlfpc/pic/port:[1-48]:[1-28]] and
level. level. [edit interfaces
t1-fpc/pic/port:[1-48]:[1-28]]
The clocking statementisignored  The clocking statementisignored  hierarchy levels.
if you include it at the [edit if you include it at the [edit
interfaces so-fpc/pic/port] interfaces
hierarchy level. cocl-fpc/pic/port.channel]
hierarchy level.
Channelized The clocking statement is Not applicable. For E1 and NxDSO channels, the
STM11Q or IQE supported at the [edit interfaces clocking statement is supported
cstmi-fpc/pic/port] hierarchy level. at the [edit interfaces
cel-fpc/pic/port[1-63]] hierarchy
The clocking statement is ignored level.
if you include it at the [edit
interfaces The clocking statement is ignored
cau4-fpc/pic/port:channel] or [edit if you include it at the [edit
interfaces so-fpc/pic/port] interfaces el-fpc/pic/port]
hierarchy level. hierarchy level.
Channelized The clocking statement is Not applicable. For E1 and NxDSO channels, the
STM4 1Q or IQE supported at the [edit interfaces clocking statement is supported
cstma4-fpc/pic/port] hierarchy at the [edit interfaces
level. cel-fpc/pic/port[1-4]:[1-631]
hierarchy level.
The clocking statement is ignored
if you include it at the [edit The clocking statement is ignored
interfaces if you include it at the [edit
cau4-fpc/pic/port:channel] or [edit interfaces el-fpc/pic/port]
interfaces so-fpc/pic/port] hierarchy level.
hierarchy level.
Channelized The clocking statement is Not applicable. For E1 and NxDSO channels, the
STMI16 IQE supported at the [edit interfaces clocking statement is supported

cstm16-fpc/pic/port] hierarchy
level.

The clocking statement is ignored
if you include it at the [edit
interfaces
cau4-fpc/pic/port:channel] or [edit
interfaces so-fpc/pic/port]
hierarchy level.

at the [edit interfaces
cel-fpc/pic/port[1-16]:[1-63]]
hierarchy level.

The clocking statement is ignored
if you include it at the [edit
interfaces el-fpc/pic/port]
hierarchy level.

Channelized E1 and T1 PIM Properties

Channelized E1 and T1 PIMs on J Series routers provide support for ISDN Primary Rate
Interface (PRI) connectivity for dial-in and callback and for use as primary or backup
network connections. You can configure up to 30 channelized E1 time slots
(cel-pim/0/port) or 23 channelized T1 time slots (ct1-pim/0/port) as an ISDN PRI group,
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with the 16th E1 time slot or the 24th T1 time slot operating as the D-channel to control
the group of time slots as B-channels. These B-channels can operate unconfigured. The
encapsulation type multilink-ppp, cisco-hdlc, or ppp is configured under the dialer interface.

For more information about configuring the dialer interface, see Configuring ISDN Logical
Interface Properties.

E1and T1 time slots unused by ISDN PRI can operate normally as DSO interfaces. PRI
B-channels run at 64 Kbps, but do not support the 56-Kbps line rate.

For more information about Channelized E1 PIMs, ISDN PRI connectivity, and the ISDN
features they support, see the Junos OS Interfaces and Routing Configuration Guide.

Channelized IQ and IQE Interfaces Properties

On channelized IQ and IQE interfaces, you can specify options that are globally applied
to all interface types associated with channelized IQ and IQE interfaces. For example,
el-options statements that you include at the [edit interfaces cel-foc/pic/port] hierarchy
level apply globally to all E1 and NxDSO interfaces that you create by partitioning
cel-fpc/pic/port. Likewise, t3-options statements that you include at the [edit interfaces
ct3-foc/pic/port] hierarchy level apply globally to all T1and NxDSO interfaces that you
create by partitioning ct3-fpc/pic/port.

You can also apply interface options at the channel level. For example, you can include
tl-options statements at the [edit interfaces t1-fpc/pic/port <:channel>] hierarchy level,
and dsO-options statements at the [edit interfaces ds-0/1/1<:channel>] hierarchy level.

Only a subset of the interface options is valid on each type of channelized IQ interface.
You configure all HDLC information at the end-data channel level, not at the parent level.
For example, configure HDLC information at the [edit interfaces ds-fpc/pic/port<:channel>]
hierarchy level, not at the [edit interfaces ct1-fpc/pic/port<:channel>] hierarchy level.

Automatic Protection Switching (APS) is supported on channelized OC3, OC12, STM1,
and STM4 |Q interfaces. To configure APS, include the aps statement with options at
the [edit interfaces interface-name sonet-options] hierarchy level. For information about
configuring APS, see Configuring SONET/SDH Physical Interface Properties.

In interchassis and intrachassis redundant LSO configurations that use MLPPP and
SONET APS, you can inhibit a router from sending PPP termination-request messages
to the remote host if the link PIC fails. To inhibit the router from sending PPP
termination-request messages to the remote host if the link PIC fails, include the
no-termination-request statement at the [edit interfaces interface-name ppp-options]
hierarchy level.

The no-termination-request statement is supported only with MLPPP and SONET APS
configurations and works with PPP, PPP over Frame Relay, and MLPPP interfaces only.
The supported PIC types are as follows:

« Channelized OC48/5TM16 IQE PICs
« Channelized OC12/STM4 1Q and IQE PICs
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« Channelized OC3 1Q and IQE PICs
« Channelized STM11Q and IQE PICs

Channelized IQ and IQE interfaces do not support receive buckets or transmit buckets.

For channelized IQ and IQE interfaces, there are some limitations on where you place
certain statementsin the configuration. When you configure clocking, bit error rate testing
(BERT), C-bit parity, and loopback statements on T3, T1, or DSO channels, you must
follow these guidelines:

. For T3 1Q interfaces, you can include the loopback payload statement at the
[editinterfaces ct3-fpc/pic/port] and [editinterfaces t3-foc/pic/port.channel] hierarchy
levels. For T1interfaces, you can include the loopback payload statement at the
[edit interfaces t1-fpc/pic/port:channel] hierarchy level; it is ignored if included at the
[edit interfaces ctl1-fpc/pic/port] hierarchy level. For NxDSO interfaces, payload and
remote loopback are the same. If you configure one, the other is ignored. NxDSO 1Q
interfaces do not support local loopback.

« Ifyouinclude clocking, BERT, and C-bit parity configurations at both the [edit interfaces
ct3-fpc/pic/port<:channel> t3-options] and [edit interfaces t3-fpc/pic/port<:channel>
t3-options] hierarchy levels, the channelized T3-level statements are valid, and the
T3-level statements are ignored.

« Ifyouinclude clocking, BERT, and C-bit parity configurations at both the [edit interfaces
ct3-fpc/pic/port<:channel> t3-options] and [edit interfaces t1-fpc/pic/port<:channel>
t1-options] hierarchy levels, the channelized T3-level statements are operational for
the T3 connections and the T1-level statements are operational for the T1connections.

« Because DSO channels do not have clocking capability, you must configure clocking
at the [edit interfaces ctl-fipc/pic/port<:channel > t1-options] or [edit interfaces
cel-fpc/pic/port<:channel> el-options] hierarchy level for channelized NxDSO 1Q
interfaces.

« Youcanset BERT at the [edit interfaces t3-fpc/pic/port<:channel> t3-options] hierarchy
level or on any partitioned channel of the channelized T3 interface. There are 12 BERT
patterns available for NxDSO channels and 28 BERT patterns for T1, channelized T1,
T3, and channelized T3 interfaces within channelized |1Q interfaces.

« For channelized IQ and IQE PICs, SONET/SDH level, use the sonet-options loopback
statement local and remote options at the controller interface (coc48, cstm16, cocl2,
cstm4, coc3, cstml). It is ignored for path-level interfaces so-fpc/pic/port or
so-fpc/pic/port:channel.

. For channelized interfaces that use Frame Relay encapsulation, the number of
configurable DLClIs varies by channelized interface type.

« For channelized interfaces, you can configure class of service (CoS) on channels, but
not at the controller level.

« For original Channelized OC12 PICs, limited CoS functionality is supported. For more
information, contact Juniper Networks customer support.

« CoSis not configurable on controller interfaces.
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Structure of Channelized IQ and Channelized IQE PICs

Figure 1: Channelized OC48/STM16 IQE PIC (in SONET Mode)

Figure 1 on page 38 through Figure 13 on page 43 show the structural organization of the
channelized PICs, channelized IQ PICs, and channelized IQE PICs. Table 7 on page 44

through Table 9 on page 46 show the structure of channelized IQE PICs, channelized IQ
PICs, and channelized PICs.

SONET transport layer:
-coc48-fpc/pic/port

SONET path layer:
-coc1-fpc/pic/port: [1-48]

OC12 and OC3 path layer :
OC12: -so-fpc/pic/port [1-4]
OC83: -so-fpc/pic/port [1-16]

M13-mapped CT3:
-ct3-fpc/pic/port:[1-48]

VT-mapped CT1:
-ct1-fpc/pic/port:
[1-48]:[1-28]

VT-mapped T1:
-t1-fpc/pic/port:
[1-48]:[1-28]

Clear-channel T3:
-t3-fpc/pic/port:
[1-48]

M13-mapped CT1:
-ct1-fpc/pic/port:
[1-48]:[1-28]

M13-mapped T1:
-t1-fpc/pic/port:
[1-48]:[1-28]

NxDSO0:
-ds-fpc/pic/port:
[1-48]:[1-28]:[1-24]

NxDSO0:
-ds-fpc/pic/port:
[1-48]:[1-28]:[1-24]

HDLC

9016961
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Figure 2: Channelized OC48/STM16 IQE PIC (in SDH Mode)
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Figure 3: Channelized OC12 IQ PIC and Channelized OC12/STM4 IQE PIC (in SONET Mode)
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Figure 4: Channelized OC12/STM4 IQE PIC (in SDH Mode)
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Figure 5: Channelized OC12/STM4 IQ PIC (in SDH Mode)
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Figure 6: Channelized OC3 Ports (in SONET Mode) on Channelized OC3 IQ and Channelized
OC3/STMI1IQE PICs
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Figure 7: Channelized CSTM1 Ports (in SDH Mode) on Channelized OC3/STM1 IQE PIC
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Figure 8: Channelized STM11Q PIC
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Figure 9: Channelized CDS3/E3 IQE PIC (in DS3 Mode)
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Figure 11: Channelized DS3 I1Q PIC
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Figure 13: Channelized E11Q and IQE PIC
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Table 7: Structural Differences: Channelized IQE PICs

PIC Type

Transport

DS1/E1

Channelized IQE PICs

Channelized coc48-fpc/pic/port  cocl-fpc/pic/port ct3-fpc/pic/port ctl-fpc/pic/port Not applicable.
0C48/STM16 :[1-48] :[1-48] :[1-48]1:[1-28]
IQE (SONET
Mode) so-fpc/pic/port t3-fpc/pic/port t1-fpc/pic/port

:[1-48] :[1-48]:[1-28]
Channelized cstmi16-foc/pic/port  cau4-fpc/pic/port ct3-fpc/pic/port cel-fpc/pic/port e3-fpc/pic/port
0C48/5TM16 :[1-16] ([1:16][1:3] :[1-16]:[1-63] :[1-16]1:[1-3]

IQE (SDH Mode)

so-fpc/pic/port

t3-fpc/pic/port
([1:16][1:3]

ctl-fpc/pic/port
:[1:16]:[1-84]

t1-fpc/pic/port
:[1116]:[1-84]

el-fpc/pic/port
:[1-16]:[1-63]

ct1-fpc/pic/port
:[1:16]:[1-3]:[1-28]

t1-foc/pic/port
:[1:16]:[1-3]:[1-28]

Channelized cocl2-fpc/pic/port  cocl-fpc/pic/port ct3-fpc/pic/port ct1-fpc/pic/port Not applicable.
OC12 IQE :[1-12] :[1-12] :[1-12]:[1-28]
(SONET Mode)
so-fpc/pic/port t3-fpc/pic/port t1-fpc/pic/port
:[1-12] :[1-12]:[1-28]
Channelized cstm4-fpc/pic/port  cauv4-foc/pic/port[1-4]  ct3-fpc/pic/port cel-fpc/pic/port e3-fpc/pic/port

STM4 IQE (SDH
Mode)

so-fpc/pic/port

:[1-41:[1-3]

t3-fpc/pic/port
[[1-4]:[1-3]

ctl-fpc/pic/port
:[[1-4]:[1-84]

t1-fpc/pic/port
:[1-41:[1-84]

:[1-4]1:[1-63]

el-fpc/pic/port
:[1-4]1:[1-63]

ct1-fpc/pic/port
:[1-4]:[1-3]:[1-28]

t1-fpc/pic/port
:[1-4]:[1-3]:[1-28]

[[1-41:[1:3]

Channelized OC3

coc3-fpc/pic/port

cocl-fpc/pic/port

ct3-fpc/pic/port

ct1-fpc/pic/port

Not applicable.

IQE (SONET) :[1-3] :[1-3] :[1-3]:[1-28]
so-fpc/pic/port t3-fpc/pic/port t1-fpc/pic/port
:[1-3] :[1-3]:[1-28]
Channelized cstmil-fpc/pic/port  cau4-fpc/pic/port ct3-fpc/pic/port cel-fpc/pic/port e3-fpc/pic/port
STMTIQE :[1-3] :[1-63] :([1:3]]
so-fpc/pic/port
t3-fpc/pic/port el-fpc/pic/port
:[1-3] :[1-63]
ctl-fpc/pic/port ct1-fpc/pic/port
:[1-84] :[1-3]:[1-28]
t1-foc/pic/port t1-foc/pic/port
:[1-84] :[1-3]:[1-28]
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Table 7: Structural Differences: Channelized IQE PICs (continued)

PIC Type

Channelized DS3
IQE

Transport

Not applicable.

Path

Not applicable.

DS3

ct3-fpc/pic/port

t3-fpc/pic/port

DSI1/E1

ctl-fpc/pic/port
:[1-28]

t1-foc/pic/port
:[1-28]

E3

Not applicable.

Channelized E3
IQE

Not applicable.

Not applicable.

Not applicable.

Not applicable.

e3-fpc/pic/port
[[1:4]

Channelized T1
IQE

Not applicable.

Not applicable.

Not applicable.

ctl-fpc/pic/port

t1-fpc/pic/port

Not applicable.

Channelized E1
IQE

Not applicable.

Not applicable.

Not applicable.

cel-fpc/pic/port

el-fpc/pic/port

Not applicable.

Table 8: Structural Differences: Channelized IQ PICs

PIC Type

Transport

DSI1/E1

Channelized IQ PICs

Channelized cocl12-fpc/pic/port  cocl-fpc/pic/port ct3-fpc/pic/port ct1-fpc/pic/port Not applicable.
0OC12/STM4 1Q :[1-12] :[[1-41:[1-3] :[1-3]:[1-28]
(SONET Mode)

so-fpc/pic/port t3-fpc/pic/port ct1-fpc/pic/port

:[[1-41:[1-3] :[1-4]1:[1-3]:[1-28]

Channelized cstmé4-fpc/pic/port  cau4-foc/pic/port[1-4]  ct3-fpc/pic/port ctl-fpc/pic/port Not applicable.
0OC12/STM4 1Q :[[1-41:[1-3] :[1-3]:[1-28]
(SDH Mode) so-fpc/pic/port

t3-fpc/pic/port
:[1-4]1:[1-3]

t1-fpc/pic/port
:[1-4]1:[1-3]:[1-28]

Channelized OC3

coc3-fpc/pic/port

cocl-fpc/pic/port

ct3-fpc/pic/port

ct1-fpc/pic/port

Not applicable.

IQ (SONET) :[1-3] :[1-3] :[1-3]1:[1-28]
so-fpc/pic/port t3-fpc/pic/port t1-fpc/pic/port
:[1-3] :[1-3]:[1-28]
Channelized Not applicable. cau4-fpc/pic/port Not applicable. cel-fpc/pic/port Not applicable.

STM11Q (SDH)

so-fpc/pic/port

:[1-63]

el-fpc/pic/port
:[1-63]

Channelized DS3
IQ

Not applicable.

Not applicable.

ct3-fpc/pic/port

t3-fpc/pic/port

ct1-fpc/pic/port
:[1-28]

t1-fpc/pic/port
:[1-28]

Not applicable.
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Table 8: Structural Differences: Channelized 1Q PICs (continued)

PIC Type

Transport

DSI1/E1

Channelized E1
IQ

Not applicable.

Not applicable.

Not applicable.

cel-fpc/pic/port

el-fpc/pic/port

Not applicable.

Table 9: Structural Differences: Channelized PICs

PIC Type

7 hannelized PICs

Channelized
0C12

Transport

t3-fpc/pic/port
:0

t3-fpc/pic/port
:[0-11]

t3-fpc/pic/port
:[0-11]

DS1/E1

Not applicable.

Not applicable.

Channelized
STMI

el-fpc/pic/port
:0

el-fpc/pic/port
:0

Not applicable.

el-fpc/pic/port
:[0-63]

Not applicable.

Channelized T3

and Multichannel

T3

Not applicable.

Not applicable.

t1-fpc/pic/port
:0

t1-fpc/pic/port
:[0-27]

Not applicable.

Channelized E1

Not applicable.

Not applicable.

Not applicable.

el-fpc/pic/port

ds-fpc/pic/port
:0

Not applicable.
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CHAPTER 3

Configuring Channelized OC48/5TMI16
|QE Interfaces

« Channelized OC48/5TM16 IQE Interfaces Overview on page 47

« Configuring Channelized OC48/STMI16 IQE Interfaces in SONET Mode on page 49

« Configuring Channelized OC48/STM16 IQE Interfaces (SDH Mode) on page 56

« Configuring Link PIC Failover on Channelized OC48/STM16 IQE Interfaces on page 62

« Example: Configuring Channelized OC48 Interfaces with Partitioned
Channels on page 62

Channelized OC48/STM16 IQE Interfaces Overview

Channelized enhanced intelligent queuing (IQE) interfaces allow arbitrary and dynamic
channelization of serial links, allowing greater flexibility than the channelized interfaces.
Figure 14 on page 47, Figure 15 on page 48, and Figure 16 on page 49 illustrate the
Channelized OC48/5STM16 IQE Physical Interface Cards (PICs) in several examples of
many possible configurations.

Figure 14: Sample Channelization of OC48/STM16 IQE PIC (SONET Mode)

// OC48\
OC- 12 / / \\\

COC-1 COC 1 COC 1 COC-1 COC-1 COC-1
A\\ toT3 /\ to CT3 to CT3 /[N
Tis Tis CTis Tis CT1s CT1s

A Ao

8

NxDS-0s NxDS-0s  NxDS-0s g

(=]

Bold entries correspond to actual packet channels.

In the example in Figure 14 on page 47, a Channelized OC48/5TM16 IQE PIC operating
in SONET mode is partitioned into the following OC slices:

a. A clear channel OC12 interface.
b. An OC3 interface.

c. Achannelized COCI partitioned into T1interfaces.
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d. Achannelized COCI1 partitioned into a T3 interface.

e. Achannelized COCI1 partitioned into CT3, partitioned into T1interfaces, and CTls
partitioned into NxDSO interfaces.

f. A channelized COCI partitioned into CT3, partitioned into T1 interfaces.

g. Achannelized COC1 partitioned into CT3, partitioned into CT1s, partitioned into NxDSO
interfaces.

h. A channelized COCI1 partitioned into CT1s, partitioned into NxDSO interfaces.

This is one of thousands of ways to configure a Channelized OC48/5TM16 IQE PIC. To
configure the interfaces shown in Figure 15 on page 48, see “Configuring Channelized
0OC48/STM16 IQE Interfaces (SDH Mode)” on page 56.

Figure 15: Sample Channelization of OC48/STM16 IQE PIC (SDH Mode)
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CE1 [2[:[1-63] T1 [3]:[1-84] or CT3 [4-16]:[1-3]
/k /k CT1 [3]:[1-84]

DS [2]:[1-63]:[1-31] T1 [4-16]:[1-3]:[1-28] or
CT1 [4-16]:[1-3]:[1-28]

9017450

In Figure 15 on page 48, a Channelized OC48/5STM16 IQE PIC operating in SDH mode
results in a channelized STM16 interface, which can partitioned as the following:

a. Upto 4 STM4s.
b. Upto16 STMIls.

c. Upto16 CAU4s that can each be partitioned into up to 63 Els, up to 3 E3s, or up to
63 CEls. Up to 16 CAU4s that can each be partitioned into up to 84 Tls, 84 CTls, 63
Els, 63 CEls, 3 E3s, 3 T3s or 3 CT3s. Each CE1 can be partitioned into up to 31 NxDSOs.
Each CT1 can be partitioned into up to 24 NxDSOs. Each CT3 can be partitioned into
upto28 Tlsor 28 CTls.

This is one of thousands of ways to configure a Channelized OC48/STM16 IQE PIC.

48
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Figure 16: Sample Channelization of OC48/5TM16 IQE PIC to E3 Channels

0OC48/STM16

supports up to 48 E3s
// \\ 2
R
E3 E3 E3 E3 E3 S

Figure 16 on page 49 shows five E3 channels configured on the Channelized OC48/5TM16
IQE PIC. You can configure 43 additional E3 channels. For more information about
configuring E3 channels on Channelized OC48/5TM16 IQE PICs, see “Configuring E3
Interfaces” on page 58.

For a full configuration example, see the Junos OS Feature Guides.

Configuring Channelized OC48/STMI16 IQE Interfaces in SONET Mode

« Configuring OC12 Interfaces on page 49

« Configuring OC3 Interfaces on page 50

« Configuring T3 Interfaces on page 51

« Configuring T1 Interfaces on page 52

« Configuring Fractional T1 Interfaces on page 54

« Configuring NxDSO Interfaces on page 54

Configuring OC12 Interfaces

You can configure up to four OC12 interfaces on a 1-port Channelized OC48/STM16 IQE
PIC. To configure an OC12 interface, include the partition, oc-slice, and interface-type
statements at the [edit interfaces coc48-fpc/pic/port] hierarchy level, specifying the so
interface type:

[edit interfaces coc48-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type so;

The partition number is the sublevel interface partitionindex. For SONET/SDH interfaces,
the partition number does not correlate with bandwidth size. For OC12 interfaces, the
partition number can be from 1through 4.

e NOTE: Forchannelized OC48 IQE interfaces, channel numbering begins with
101).

The OC-slice range is the range of SONET/SDH slices. For SONET/SDH interfaces, the
OC-slice range specifies the bandwidth size required for the interface type you are
configuring. OC12 interfaces must occupy 12 consecutive OC slices per interface, in one
of the following forms:

. 1-12
. 13-24
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. 25-26
« 37-48

By contrast, the T3 and OC1 interfaces each occupy one OC slice per interface and OC3
interfaces occupy three slices per interface.

The interface type is the channelized interface type or data channel you are creating. For
channelized OC48 IQE interfaces, the interface type can be so.

Example: Configuring OC12 Interfaces

Configure an OC12 interface, using partition 1Tand OC slices 1 through 12. This configuration
creates interface so-1/1/0:1.

[edit interfaces coc48-1/1/0]
partition 1 oc-slice 1-12 interface-type so;

For a full configuration example, see the Junos OS Feature Guides.

Configuring OC3 Interfaces

To configure an OC3 interface, include the partition, oc-slice, and interface-type statements
at the [editinterfaces coc48-fpc/pic/port] hierarchy level, specifying the so interface type:

[edit interfaces coc48-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type so;

The partition number is the sublevel interface partition index. For SONET/SDH interfaces,
the partition number does not correlate with bandwidth size. For OC3 interfaces, the
partition number can be from 1 through 16.

o NOTE: Forchannelized OC48 IQE interfaces, channel numbering begins with
1(:1).

The OC-slice range is the range of SONET/SDH slices. For SONET/SDH interfaces, the
OC-slice range specifies the bandwidth size required for the interface type you are
configuring. OC3 interfaces must occupy three consecutive OC slices per interface, in
one of the following forms:

. 1-3
. 46
« 7-9
. 10-12

« andsoon (in groups of 3), up to 48
By contrast, the T3 and OC1 interfaces each occupy one OC slice per interface.

The interface type is the channelized interface type or data channel you are creating. For
channelized OC48 IQE interfaces, the interface type can be so.

50

Copyright © 2011, Juniper Networks, Inc.


http://www.juniper.net/techpubs/software/junos/junos112/feature-guide-index/index.html

Chapter 3: Configuring Channelized OC48/STM16 IQE Interfaces

Example: Configuring OC3 Interfaces

Configure an OC3 interface, using partition 1and OC slices 4 through 6. This configuration
creates interface so-1/1/0:1.

[edit interfaces coc48-1/1/0]
partition 1 oc-slice 4-6 interface-type so;

For a full configuration example, see the Junos OS Feature Guides.

Configuring T3 Interfaces

To configure a T3 interface on an OC48/5TM16 IQE PIC, include the partition, oc-slice,
and interface-type statements at the [edit interfaces coc48-fpc/pic/port] hierarchy level,
specifying the cocl interface type:

[edit interfaces coc48-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type cocl;

This configuration creates interface cocl-fpc/pic/port.channel.

Then, include the no-partition interface-type statement at the [edit interfaces
cocl-fpc/pic/port.channel] hierarchy level, specifying the t3 interface type:

[edit interfaces cocl-fpc/pic/port.channel]
no-partition interface-type t3;

This configuration creates interface t3-fpc/pic/port:channel.

The partition number is the sublevel interface partition index and is correlated with the
channel number. For channelized OCI1 interfaces, the partition number can be from 1
through 48. For channelized OC48/5TM16 IQE interfaces, channel numbering begins
with 1 (:1).

The OC-slice range is the range of SONET/SDH slices. For SONET/SDH interfaces, the
OC-slice range specifies the bandwidth size required for the interface type you are
configuring. For channelized OC1 interfaces, the OC slice can be from 1 through 12. You
can configure only one OC slice per channelized OCI interface.

The interface type is the channelized interface type or clear channel you are creating. For
channelized OC48 interfaces, type can be so or cocl.
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i

NOTE: Channelized OC48/5STM16 IQE interfaces in M Series, MX Series, and
T Series routers reserve channels O through 3 of each OC12 space for STS3C
SONET channels.

When you configure E3 or T3 channels in OC12 spaces on the described PICs,
the Junos OS allocates them starting from channel 4 because channels O
through 3 are reserved for four STS3c SONET channels. Channel numbers
are allocated sequentially in the following order: 4,5, 6,7,8,9,11,0,1, 2, 3.

Only after channels 4 through 11 of the OC12 space are exhausted (all 4
through 11 configured) for E3 or T3 channels will the Junos OS then allocate
channel 0 through 3 space for further E3 or T3 channels; thereby using up
the O through 3 space previously reserved for four STS3c SONET channels.

If a subsequent reconfiguration of this OC12 space occurs, where you try to
replace channels 4 through 6 or 7 through 9 with an OC3 SONET channel;
the configuration fails because the channel O through 3 space is already
occupied by the last E3 or T3 channels configured. This causes a failure in
channel allocation and the Device Control Daemon (DCD) keeps retrying
forever to configure the channel allocation on the interface. The only
resolution is to reconfigure the last configured E3/T3 channels with OC3
channels, to free channels O through 3.

Example: Configuring T3 Interfaces

Configure a T3 interface using partition 3 and OC slice 3. This configuration creates
interface t3-1/1/0:3:

[edit interfaces coc48-1/1/0]

partition 3 oc-slice 3 interface-type cocl;
[edit interfaces coc1-1/1/0:3]
no-partition interface-type t3;

For a full configuration example, see the Junos OS Feature Guides.

Configuring T1 Interfaces

To configure T1interfaces on a Channelized OC48 IQE PIC, perform the following tasks:

1. Partition the channelized OC48 IQE interface into channelized OC1 interfaces by
including the partition, oc-slice, and interface-type statements at the [edit interfaces
coc48-fpc/pic/port] hierarchy level, specifying the cocl interface type:

[edit interfaces coc48-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type cocl;

2. If your network equipment uses VT mapping, partition the channelized OC1 interface
into T1interfaces by including the partition and interface-type statements at the
[edit interfaces cocl-fpc/pic/port] hierarchy level, specifying the t1 interface type:

[edit interfaces cocl-fpc/pic/port:channel]
partition partition-number interface-type t1;
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3. If your network equipment uses M13 or C-bit parity, convert the channelized OC1
interface into a channelized T3 interface by including the no-partition and interface-type
statements at the [edit interfaces cocl- foc/pic/port.channel] hierarchy level, specifying
the ct3 interface type. Note that because the no-partition statement is included, this
configuration does not create another level of channelization, as denoted by the
number of colons in the resulting interface.

[edit interfaces cocl-fopc/pic/port:channel]
no-partition partition-number interface-type ct3;

4. Partition the channelized T3 interface into T1interfaces by including the partition and
interface-type statements at the [edit interfaces ct3-fpc/pic/port:channel] hierarchy
level, specifying the t1 interface type:

[edit interfaces ct3-fpc/pic/port:channel]
partition partition-number interface-type t1,

e NOTE: Class-of-service (CoS) rules cannot be applied to an individual
channel configured on channelized IQE interfaces. You can only apply CoS
rules to the aggregate bit streams.

Figure 17 on page 53 shows VT-mapped and M13 or C-bit parity-mapped configurations
of Tlinterfaces.

Figure 17: T1 Interfaces on a Channelized OC48 PIC
Channelized 0C48

Channelized OC1 Channelized OC1
VT mapped ‘ %\\ to Channelized T3 ‘ M13 or C-bit parity mapped
T1s Tis

g017307

Bold entries correspond to actual packet channels.

Example: Configuring T1 Interfaces

Configure the following T1interfaces:

t1-0/0/0:1:1

t1-0/0/0:1:2
t1-0/0/0:1:3
t1-0/0/0:1:4
t1-0/0/0:1:5

VT-Mapped [edit interfaces coc48-0/0/0]
Configuration partition 1 oc-slice 1interface-type cocl;

[edit interfaces coc1-0/0/0:1]
partition 1-5 interface-type t1;
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M13 or C-bit [edit interfaces coc48-0/0/0]
Parity-Mapped partition 1 oc-slice 1 interface-type cocl;

Configuration
[edit interfaces coc1-0/0/0:1]
no-partition interface-type ct3;

[edit interfaces ct3-0/0/0:1]
partition 1-5 interface-type t1;

For a full configuration example, see the Junos OS Feature Guides.

Configuring Fractional T1 Interfaces

By default, all the time slots on a channelized T1 interface are used. To configure a
fractional T1interface on a Channelized OC48 |QE PIC, perform the following tasks:

1. Configure a T1interface. For more information, see “Configuring T1 Interfaces” on
page 52.

2. Configure the number of time slots allocated to the T1 interface by including the
timeslots statement at the [edit interfaces t1-fpc/pic/port<:channel> t1-options]
hierarchy level:

[edit interfaces t1-fpc/pic/port<:channel> t1-options]
timeslots time-slot-range;

For channelized T1interfaces, the time-slot range is from 1through 24. You can designate
any combination of time slots. To configure ranges, use hyphens. To configure
discontinuous time slots, use commas. Do not include spaces. For more information, see
“Configuring Fractional T1 Time Slots” on page 185.

Example: Configuring Fractional T1 Interfaces

Configure a fractional T1interface that uses time slots 1 through 5 and 10:

[edit interfaces coc48-0/0/0]

partition 1 oc-slice 1interface-type cocl;
[edit interfaces coc1-0/0/0:1]

partition 1 interface-type t1;

[edit interfaces t1-0/0/0:1:1 t1-options]
timeslots 1-5,10;

For a full configuration example, see the Junos OS Feature Guides.

Configuring NxDSO Interfaces

To configure NxDSO interfaces on a Channelized OC48 IQE PIC, perform the following
tasks:

1. Partition the channelized OC48 IQE interface into channelized OC1 interfaces by
including the partition, oc-slice, and interface-type statements at the [edit interfaces
coc48-fpc/pic/port:channel] hierarchy level, specifying the cocl interface type:

[edit interfaces coc48-fpc/pic/port:channel]
partition partition-number oc-slice oc-slice-range interface-type cocl;
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2.

If your network equipment uses VT mapping, partition the channelized OC1 interface
into channelized T1interfaces by including the partition and interface-type statements
at the [edit interfaces cocl-fpc/pic/port:channel] hierarchy level, specifying the ctl
interface type:

[edit interfaces cocl-fpc/pic/port.channel]
partition partition-number interface-type ctl;

e NOTE: Class-of-service (CoS) rules cannot be applied to an individual
channel configured on channelized IQE interfaces. You can only apply CoS
rules to the aggregate bit streams.

If your network equipment uses M13 or C-bit parity, convert the channelized OC1
interface into a channelized T3 interface by including the no-partition and interface-type
statements at the [edit interfaces cocl-fpc/pic/port] hierarchy level, specifying the
ct3 interface type:

[edit interfaces cocl-fpc/pic/port:channel]
no-partition partition-number interface-type ct3;

0 NOTE: Because the no-partition statement is included, this configuration
task does not create another level of channelization, as denoted by the
number of colons in the resulting interface.

Partition the channelized T3 interface into channelized T1 interfaces by including the
partition and interface-type statements at the [edit interfaces ct3-fpc/pic/port:channel]
hierarchy level, specifying the ctl interface type:

[edit interfaces ct3-fpc/pic/port.channel]
partition partition-number interface-type ctl;

Configure channelized NxDSO interfaces on the channelized T1interface by including
the partition, timeslots, and interface-type statements at the [edit interfaces
ct1-fpc/pic/port:channel] hierarchy level, specifying the ds interface type:

[edit interfaces ctl-fpoc/pic/port.channel:channel]
partition partition-number timeslots time-slot-range interface-type ds;

Figure 18 on page 56 shows VT-mapped and M13 or C-bit parity-mapped configurations
of NxDSO interfaces.
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Figure 18: Sample Channelization of OC48 IQE PIC
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Bold entries correspond to actual packet channels.

Example: Configuring NxDSO Interfaces

Configure the following two NxDSO interfaces with 10 time slots and 4 time slots,
respectively:

ds-0/0/0:1:2:1
ds-0/0/0:1:2:2

VT-Mapped [edit interfaces coc48-0/0/0]
Configuration partition 1 oc-slice 1interface-type cocl;

[edit interfaces coc1-0/0/0:1]
partition 2 interface-type ctl;

[edit interfaces ct1-0/0/0:1:2]
partition 1timeslots 1-10 interface-type ds;
partition 2 timeslots 12-15 interface-type ds;

M13 or C-bit [edit interfaces coc48-0/0/0]
Parity-Mapped partition 1 oc-slice 1interface-type cocl;
Configuration

[edit interfaces coc1-0/0/0:1]
no-partition interface-type ct3;

[edit interfaces ct3-0/0/0:1]
partition 2 interface-type ctl;

[edit interfaces ct1-0/0/0:1:2]
partition 1 timeslots 1-10 interface-type ds;
partition 2 timeslots 12-15 interface-type ds;

For a full configuration example, see the Junos OS Feature Guides.

Configuring Channelized OC48/STMI16 IQE Interfaces (SDH Mode)

The Channelized OC48 IQE PIC configured for SDH mode creates a single channelized
STM16 interface. You can configure the STM16 interface using the partition statement
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at the [edit interfaces cstm16-fpc/pic/port] hierarchy level to partitionit into the following
OC slices:

« 16 channelized AU-4 interfaces or a path layer with 4 STM4 or 16 STM1 interfaces.

. 16 channelized AU-4 interfaces, each partitioned to 3 clear channel E3 interfaces or
63 CElorE1(ITU-T or KLM) interfaces. Combination of E1, CE1and E3 are not supported
in a single cau4.

. 16 channelized AU-4 interfaces, each partitioned to 63 CE1 (ITU-T or KLM) interfaces
each partitioned to 31 NxDSO interfaces

This section describes how to configure the following channelized OC48 IQE interfaces
on a Channelized OC48 IQE PIC configured in SDH mode:

« Configuring a Channelized OC48/5STM16 IQE PIC for SDH Mode on page 57

« Configuring Clear Channel STM1 and STM4 Interfaces on page 57

« Configuring Channelized AU-4 Interfaces on page 58

« Configuring E3 Interfaces on page 58

« Configuring E1 or Channelized E1 Interfaces on page 59

« Configuring NxDSO IQE Interfaces on page 60

« Configuring T3 or Channelized T3 Interfaces on page 60

« Configuring T1 or Channelized T1 Interfaces on page 61

Configuring a Channelized OC48/STM16 IQE PIC for SDH Mode

To configure a Channelized OC48/STM16 IQE PIC to operate in SDH mode, include the
framing sdh statement at the [edit chassis fpc fpc/pic/port] hierarchy level:

[edit chassis ]
fpc O {
pic 2 {
framing sdh;
}
1
1

This configuration creates interface cstm16-0/2/0.
For more information, see the Junos OS System Basics Configuration Guide.

Configuring Clear Channel STM1 and STM4 Interfaces

On a Channelized OC48/STM16 IQE PIC, you can partition the CSTM16 transport layer
into 4 clear channel STM4 interfaces or 16 clear channel STMT1 interfaces. Combinations
of STM4 and STM1 are also permitted, but you must observe the OC-slice parameters.

To configure an STM4 interface, include the partition and interface-type statements at
the [edit interfaces cstm16-fpc/pic/port] hierarchy level:

[edit interfaces cstm16-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type so;
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This configuration creates interface so-fpc/pic/port.channel.

To configure an STM1 interface, include the partition and interface-type statements at
the [edit interfaces cstm16-fpc/pic/port] hierarchy level:

[edit interfaces cstm16-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type so;

This configuration creates interface so-fpc/pic/port.channel.

Configuring Channelized AU-4 Interfaces

To configure a channelized AU-4 interface, include the partition, oc-slice, and
interface-type statements at the [edit interfaces cstm16-fpc/pic/port:channel] hierarchy
level, specifying the cau4 interface type:

[edit interfaces cstm16-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type cau4;

This configuration creates interface cau4-fpc/pic/port:channel.

The partition number is the sublevel interface partition index. For SDH interfaces, the
partition number is not correlated with bandwidth size. For channelized OC48/5TM16
|IQE interfaces, channelized STM16 interface can have from 1through 16 partition numbers
and channel numbering begins with 1 (:1).

The OC-slice range is the range of SONET/SDH slices. For SDH interfaces, the OC-slice
range specifies the bandwidth size required for the interface type you are configuring.
The interface type is the channelized interface type or data channel you are creating.

Example: Configuring Channelized AU-4 Interfaces

Configure channelized AU-4 interfaces:

[edit interfaces cstm16-0/2/0]
partition 1 oc-slice 1-3 interface-type cau4;

Configuring E3 Interfaces

To configure E3 interfaces, include the partition and interface-type statements at the
[edit interfaces cau4-fpc/pic/port] hierarchy level, specifying the e3 interface type:

[edit interfaces]
cau4-fpc/pic/port {
partition partition-number interface-type e3;

}

This configuration creates the interfaces e3-fpc/pic/port.channel.

o NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQE interfaces. You can only apply CoS rules to
the aggregate bit streams.
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o NOTE: Channelized OC48/5STM16 IQE interfaces in M Series, MX Series, and
T Series routers reserve channels 0-3 of each OC12 space for STS3C SONET
channels.

When you configure E3 or T3 channels in OC12 spaces on the described PICs,
Junos OS allocates them starting from channel 4 because channels 0-3 are
reserved for four STS3c SONET channels. Channel numbers are allocated
sequentially in the following order: 4,5, 6,7,8,9,11,0,1, 2, 3.

Only after channels 4 through 11 of the OC12 space are exhausted (all 4
through 11 configured) for E3 or T3 channels will Junos OS then allocate
channel 0-3 space for further E3 or T3 channels; thereby using up the 0-3
space previously reserved for four STS3c SONET channels.

If a subsequent reconfiguration of this OC12 space occurs, where you try to
replace channels 4-6 or 7-9 with an OC3 SONET channel; it fails because the
channel 0-3 space is already occupied by the last E3 or T3 channels
configured. This causes a failure in channel allocation and the Device Control
Daemon (DCD) keeps retrying forever to configure the channel allocation on
the interface. The only resolution is to reconfigure the last configured E3/T3
channels with OC3 channels, to free channels 0-3.

Example: Configuring E3 Interfaces

Configure E3 interfaces, using partition 1:

[edit interfaces]
cau4-0/2/0:14
partition 1interface-type e3;

1
e3-0/2/0:1:1;

Configuring E1 or Channelized E1 Interfaces

To configure E1 or channelized E1 interfaces, include the partition and interface-type
statements at the [edit interfaces cau4-fpc/pic/port] hierarchy level, specifying the el or
cel interface type:

[edit interfaces]
cau4-fpc/pic/port {
partition partition-number interface-type el;
1
cau4-fpc/pic/port {
partition partition-number interface-type cefl;

}

This configuration creates the interfaces el-fpc/pic/port.channel and
cel-fpc/pic/port.channel.
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0 NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQE interfaces. You can only apply CoS rules to
the aggregate bit streams.

Example: Configuring E1 and Channelized E1 Interfaces

Configure E1 or channelized ET interfaces, using partition 3 and partition 4:

[edit interfaces]
cau4-0/2/0:14
partition 3 interface-type efl;

1
cau4-0/2/0:1{
partition 4 interface-type cel;

1
This configuration creates interfaces e1-0/2/0:1:3 and cel-0/2/0:1:4.
Configuring NxDSO IQE Interfaces

Configure channelized NxDSO IQE interfaces on the channelized E1 IQE interface by
including the partition, timeslots, and interface-type statements at the [edit interfaces
cel-fpc/pic/port.channel] hierarchy level, specifying the ds interface type:

[edit interfaces cel-fpc/pic/port.channel:channel]
partition partition-number timeslots time-slot-range interface-type ds;

This configuration creates the interface ds-fpc/pic/port:channel.

The time-slot range is from 1through 31. You can designate any combination of time
slots. To configure ranges, use hyphens. To configure discontinuous time slots, use
commas. You can use a combination of ranges and discontinuous time slots, forexample:

1,9-18,21

Example: Configuring NxDSO IQE Interfaces

Configure channelized NxDSO interfaces, using partition 4 and time slots 1 through 10:

[edit interfaces]
cel-0/2/0:1:2:3 {
partition 4 interface-type dsO timeslots 1-10;

1
This configuration creates interface ds0-0/2/0:1:2:3:4.

Configuring T3 or Channelized T3 Interfaces

To configure T3 or channelized T3 interfaces, include the partition and interface-type
statements at the [edit interfaces cau4-fpc/pic/port] hierarchy level, specifying the t3 or
ct3 interface type:

[edit interfaces]
cau4-fpc/pic/port {
partition partition-number interface-type t3;
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1
cau4-fpc/pic/port {
partition partition-number interface-type ct3;

}

This configuration creates the interfaces t3-fpc/pic/port:channel and
t3-fpc/pic/port.channel.

e NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQ interfaces. You can only apply CoS rules to the
aggregate bit streams.

Example: Configuring T3 or Channelized T3 Interfaces

Configure T3 and channelized T3 interfaces, using partition 1 and partition 2:

[edit interfaces]
cau4-0/2/0:14
partition 1interface-type t3;

1
cau4-0/2/0:14
partition 2 interface-type ct3;

}
t3-0/2/0:1:1 ct3-0/2/0:1:2;

Configuring T1 or Channelized T1 Interfaces

To configure T1 or channelized T1 interfaces, include the partition and interface-type
statements at the [edit interfaces cau4-fpc/pic/port] hierarchy level, specifying the t1 or
ctl interface type:

[edit interfaces]
cau4-fpc/pic/port {
partition partition-number interface-type tl;
1
cau4-fpc/pic/port {
partition partition-number interface-type ctl;

}

This configuration creates the interfaces t1-fpc/pic/port:channel and
t1-foc/pic/port.channel.

e NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQ interfaces. You can only apply CoS rules to the
aggregate bit streams.

Example: Configuring T1 or Channelized T1 Interfaces

Configure T1 and channelized T1 interfaces, using partition 1 and partition 2:

[edit interfaces]
cau4-0/2/0:14
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partition 1interface-type t1;
1
cau4-0/2/0:14
partition 2 interface-type ctl;

}
t1-0/2/0:1:1 ct1-0/2/0:1:2;

Configuring Link PIC Failover on Channelized OC48/STM16 IQE Interfaces

For Channelized OC48 IQE PICs used as linking PICs in redundant LSQ configurations,
you can inhibit the router from sending PPP termination-request messages to the remote
host if the link PIC fails. To do this, include the no-termination-request statement at the
[edit interfaces interface-name ppp-options] hierarchy level:

no-termination-request;
The no-termination-request statement is supported only with MLPPP and SONET APS

configurations and works with PPP, PPP over Frame Relay, and MLPPP interfaces only.

Forinformation about interchassis and intrachassis LSQ failover, see the Junos OS Services
Interfaces Configuration Guide.

Example: Configuring Channelized OC48 Interfaces with Partitioned Channels

The following configuration is sufficient to get the channelized OC48 interface up and
running. The OC48 interface can be divided into up to 4 OC12 channels, up to 16 OC3
channels, or up to 48 OC1 channels and combinations are permitted; for example, 10C12,
4 OC3s, and 24 OCls. There are 48 OCl slices available on the OC48 IQE interface. An
0OC48 configuration uses all 48 slices, each OC12 uses 12 slices, each OC1 uses 1 slice.
Permissible combinations must fit within the 48 available OCl slices. DS1 channels can
use the following encapsulation types:

. PPP, PPP CCC, and PPP TCC
« Frame Relay, Frame Relay CCC, and Frame Relay TCC
« Cisco HDLC, Cisco HDLC CCC, and Cisco HDLC TCC

The channels can also have logical interfaces.

[edit interfaces]
t3-fpc/pic/port:0 {
encapsulation cisco-hdlc;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit0 {
family inet {
address 10.11.30.1/30;
}
family iso;
1
}

62

Copyright © 2011, Juniper Networks, Inc.


http://www.juniper.net/techpubs/en_US/junos11.2/information-products/topic-collections/config-guide-services/config-guide-services.pdf
http://www.juniper.net/techpubs/en_US/junos11.2/information-products/topic-collections/config-guide-services/config-guide-services.pdf

Chapter 3: Configuring Channelized OC48/STM16 IQE Interfaces

t3-fpc/pic/port:1 {
encapsulation ppp;
t3-options {
compatibility-mode larscom;
payload-scrambiler;
1
unit 0 {
family inet {
address 10.11.30.5/30;
}
family iso;
1
1
t3-fpc/pic/port:2 {
encapsulation frame-relay;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit O {
dlci100;
family inet {
address 10.11.30.9/30;
}
family iso;
1
unit1{
dlci101;
family inet {
address 10.11.31.9/30;
}
family iso;
1
}
t3-1fpc/pic/port:3 {
encapsulation cisco-hdlc-ccc;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit O;
1
t3-fpc/pic/port:4 {
encapsulation ppp-ccc;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit O;
1
t3-fpoc/pic/port:5 {
dce;
encapsulation frame-relay-ccc;
t3-options {
compatibility-mode larscom;
payload-scrambler;
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}

1

unit O {
encapsulation frame-relay-ccc;
dlci1000;

1

unit1{
encapsulation frame-relay-ccc;
dlci1007;

}
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Configuring Channelized OCI12/STM4
INnterfaces

« Channelized OC12/5TM4 1Q and IQE Interfaces Overview on page 65

« Channelization of OC12/STM4 IQ and Channelized OC12/STM4 IQE PICs (SONET
Mode) on page 65

« Channelization of OC12/STM4 IQE PIC (SDH Mode) on page 66

« Channelization of OC12/STM4 |Q PIC (SDH Mode) on page 67

« Channelization of OC12 PIC (SONET Mode) on page 68

« Configuring Channelized OC12/STM4 1Q and IQE Interfaces (SONET Mode) on page 69
« Configuring Channelized OC12/STM4 IQE Interfaces (SDH Mode) on page 76

« Configuring Channelized OC12/5TM4 IQ Interfaces (SDH Mode) on page 81

« Configuring Channelized OC12 Interfaces on page 87

« Configuring Link PIC Failover on Channelized OC12/STM4 1Q and IQE
Interfaces on page 90

. Example: Configuring a Channelized OC12 IQ Interface as an Unpartitioned Clear
Channel on page 90

« Example: Configuring Channelized OC12 Interfaces with Partitioned Channels on page 94

Channelized OC12/5TM4 1Q and IQE Interfaces Overview

Channelized IQ and channelized IQE interfaces allow arbitrary and dynamic channelization
of serial links, allowing greater flexibility than the channelized interfaces. Channelized
0OC12/5TM4 1Q and IQE Physical Interface Cards (PICs) can be configured to operate in
SONET or SDH mode. Each physical port on a multiple-port IQE PIC can be configured
to operate in either SONET or SDH mode for increased granularity. The following sections
describe the different modes of operation and channelization possibilities.

Channelization of OC12/STM4 IQ and Channelized OC12/STM4 IQE PICs (SONET
Mode)

Channelized OC12/5TM4 IQ PICs and Channelized OC12/5TM4 IQE PICs can be configured
to operate in SONET or SDH mode and partitioned into various partitions. Figure 19 on
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page 66 illustrates one possible channelization configuration for Channelized OC12/STM4
|Q and IQE PICs operating in SONET mode.

Figure 19: Sample Channelization of OC12/STM4 I1Q or IQE PIC (SONET

Mode)
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Bold entries correspond to actual packet channels.

Inthe examplein Figure 19 on page 66, a Channelized OC12/STM4 IQ or IQE PIC operating
in SONET mode is partitioned into the following OC slices:

a. An OC3 interface.

b. Another OC3 interface.

c. Achannelized OC1 partitioned into T1 interfaces.
d. Achannelized OC1 converted into a T3 interface.

e. Achannelized OC1 partitioned into T1 interfaces and channelized T1s, which are
partitioned into NxDSO interfaces.

f. A channelized OC1 converted into a channelized T3, which is partitioned into T1
interfaces.

g. A channelized OC1 converted into a channelized T3, which is partitioned into T1
interfaces and a channelized T1, which is partitioned into NxDSO interfaces.

h. Achannelized OC1 partitioned into channelized T1s, which are partitioned into NxDSO
interfaces.

Channelization of OC12/STM4 IQE PIC (SDH Mode)

Channelized OC12/STM4 IQE PICs can be configured to operate in SONET or SDH mode
and partitioned to various smaller partitions. Figure 20 on page 67 illustrates one possible
channelization configuration for Channelized OC12/STM4 IQE PICs operating in SDH
mode.
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Figure 20: Sample Channelization of OC12/STM4 IQE PIC (SDH Mode)
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InFigure 20 on page 67, a Channelized OC12/STM4 IQE PIC operating in SDH mode results
in a channelized STM4 interface, which can be nonpartitioned into one SDH VC-4-VC
interface or partitioned into the following OC slices:

a. An SDH VC-4 interface.
b. A channelized AU-4 partitioned into E3 interfaces.
c. Achannelized AU-4 interface partitioned into E1 interfaces.

d. Achannelized AU-4 interface partitioned into CE1 interfaces partitioned into NxDSO
interfaces.

e. Achannelized AU-4 interface partitioned into T1 interfaces.
f. A channelized AU-4 interface partitioned into CT1 interfaces.

g. A channelized AU-4 interface partitioned into T3 interfaces partitioned into T1
interfaces.

h. A channelized AU-4 interface partitioned into CT3 interfaces partitioned into CT1
interfaces.

This is one of thousands of ways to configure a Channelized OC12/STM4 IQE PIC.

Channelization of OC12/STM4 IQ PIC (SDH Mode)

Channelized OC12/STM4 1Q PICs can be configured to operate in SONET or SDH mode
and partitioned into various smaller partitions. Figure 21 on page 68 illustrates one possible
channelization configuration for Channelized OC12/STM4 1Q PICs operating in SDH mode.
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Figure 21: Sample Channelization of OC12/STM4 IQ PIC (SDH Mode)
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InFigure 21 on page 68, a Channelized OC12/STM4 IQ PIC operating in SDH mode results
in a channelized STM4 interface, which can be nonpartitioned into one SDH VC-4-VC
interface or partitioned into the following OC slices:

a. An SDH VC-4 interface.
b. A channelized AU-4 partitioned into channelized T3 interfaces and T3 interfaces.
c. Another channelized AU-4 interface converted into T3 interfaces.

d. Another channelized AU-4 interface converted into a channelized T3 interface, which
is partitioned further into a channelized T1and a T1interface. The channelized T1
interface is further partitioned into NxDSO interfaces.

This is one of thousands of ways to configure a Channelized OC12/STM4 1Q PIC.

Channelization of OC12 PIC (SONET Mode)

OCI12 PICs can be configured to various smaller partitions, such as T3s.

Figure 22: Sample Channelization of OC12 PIC (non IQ and IQE)
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Figure 22 on page 68 shows five T3 channels configured on the Channelized OC12 PIC.
You can configure seven additional T3 channels. For more information about configuring
Channelized OC12 PICs, see “Configuring Channelized OC12 Interfaces” on page 87.
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Configuring Channelized OC12/5TM4 IQ and IQE Interfaces (SONET Mode)

This section describes how to configure channelized OC12/STM4 intelligent queuing (1Q)
and enhanced intelligent queuing (IQE) interfaces, discussing the following topics:

« Configuring an OC12/STM4 Interface on page 69

« Configuring T3 Interfaces on page 69

« Configuring OC3 Interfaces on page 71

« Configuring T1 Interfaces on Channelized OC12 IQ and IQE Interfaces on page 71

« Configuring NxDSO Interfaces on page 73

« Configuring Fractional T1 Interfaces on page 75

Configuring an OC12/STM4 Interface

You can configure one OC12 interface on a 1-port Channelized OC12/STM4 IQ or IQE PIC.
On a 4-port OC12/STM4 1O or IQE PIC, you can configure one OC12 interface per port. To
configure an OC12 interface, include the no-partition and interface-type statements at
the [edit interfaces coc12-fpc/pic/port] hierarchy level:

[edit interfaces coc12-fpc/pic/port]
no-partition interface-type so;

This configuration creates interface so-fpc/pic/port.

e NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQ and IQE interfaces. You can apply CoS rules
only to the aggregate bit streams.

e NOTE: If you configure the per-unit-scheduler statement on the physical
interface of a 4-port Channelized OC-12 IQ PIC and configure 975 logical
interfaces or DLCls, some of the logical interfaces or data link connection
identifiers (DLCls) will drop all packets intermittently.

Configuring T3 Interfaces

To configure a T3 interface on an OC12 PIC, include the partition, oc-slice, and
interface-type statements at the [edit interfaces cocl12-fpc/pic/port] hierarchy level,
specifying the cocl interface type:

[edit interfaces cocl12-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type cocl;

This configuration creates interface cocl-fpc/pic/port.channel.

Then, include the no-partition interface-type statement at the [edit interfaces
cocl-fpc/pic/port.channel] hierarchy level, specifying the t3 interface type:
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[edit interfaces cocl-fpc/pic/port.channel]
no-partition interface-type t3;

This configuration creates interface t3-fpc/pic/port:channel.
The partition number is the sublevel interface partition index and is correlated with the

channel number. For channelized OC1 interfaces, the partition number can be from 1
through 12.

e NOTE: For channelized OC12 interfaces, channel numbering begins with O
(:0). For channelized OC12/5TM4 |IQ and IQE interfaces, channel numbering
begins with 1 (:1).

The OC-slice range is the range of SONET/SDH slices. For SONET/SDH interfaces, the
OC-slice range specifies the bandwidth size required for the interface type you are
configuring. For channelized OC1 interfaces, the OC slice can be from 1 through 12. You
can configure only one OC slice per channelized OC1 interface.

Theinterface type is the channelized interface type or clear channel you are creating. For
channelized OC12 interfaces, type can be so or cocl.

0 NOTE: Channelized OC12/STM4 IQ and IQE interfaces in M Series, MX Series,
and T Series routers reserve channels O through 3 of each OC12 space for
STS3c SONET channels.

When you configure E3 or T3 channels in OC12 spaces on the described PICs,
Junos OS allocates them starting from channel 4 because channels O through
3 are reserved for four STS3c SONET channels. Channel numbers are
allocated sequentially in the following order: 4,5, 6,7,8,9,11,0, 1, 2, 3.

Only after channels 4 through 11 of the OC12 space are exhausted (that is,
channels 4 through 11 are configured) for E3 or T3 channels will Junos OS
then allocate the channel 0—-3 space for further E3 or T3 channels; thereby
using up the 0—3 space previously reserved for four STS3c SONET channels.

If a subsequent reconfiguration of this OC12 space occurs, where you try to
replace channels 4—6 or 7-9 with an OC3 SONET channel; it fails because
the channel O-3 space is already occupied by the last E3 or T3 channels
configured. This causes a failure in channel allocation and the device control
daemon (dcd) keeps retrying forever to configure the channel allocation on
the interface. The only resolution is to reconfigure the last configured E3 or
T3 channels with OC3 channels, to free channels O through 3.

Example: Configuring T3 Interfaces

Configure a T3 interface using partition 3 and OC slice 3. This configuration creates
interface t3-1/1/0:3:

[edit interfaces coc12-1/1/0]
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partition 3 oc-slice 3 interface-type cocl;
[edit interfaces coc1-1/1/0:3]
no-partition interface-type t3;

For a full configuration example, see the Junos OS Feature Guides.

Configuring OC3 Interfaces

To configure an OC3 interface, include the partition, oc-slice, and interface-type statements
at the [edit interfaces coc12-fpc/pic/port] hierarchy level, specifying the so interface type:

[edit interfaces coc12-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type so;

The partition numberis the sublevel interface partition index. For SONET/SDH interfaces,
the partition number does not correlate with bandwidth size. For OC3 interfaces, the
partition number can be from 1through 4.

e NOTE: For channelized OC12 interfaces, channel numbering begins with O
(:0). For channelized OC12 IQ and IQE interfaces, channel numbering begins
with1(:1).

The OC-slice range is the range of SONET/SDH slices. For SONET/SDH interfaces, the
OC-slice range specifies the bandwidth size required for the interface type you are
configuring. OC3 interfaces must occupy three consecutive OC slices per interface, in
one of the following forms:

. 1-3

. 4-6

. 7-9

. 10-12

By contrast, the T3 and OC1 IQ interfaces each occupy one OC slice per interface.

The interface type is the channelized interface type or data channel you are creating. For
channelized OC12 interfaces, the interface type can be cocl or so.

Example: Configuring OC3 Interfaces

Configure an OC3 interface, using partition 1and OC slices 4 through 6. This configuration
creates interface so-1/1/0:1:

[edit interfaces coc12-1/1/0]
partition 1 oc-slice 4-6 interface-type so;

For a full configuration example, see the Junos OS Feature Guides.
Configuring T1 Interfaces on Channelized OC12 IQ and IQE Interfaces

To configure T1interfaces on a Channelized OC12 IQ or IQE PIC, perform the following
tasks:
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1. Partition the channelized OC12 interface into channelized OC1 interfaces by including
the partition, oc-slice, and interface-type statements at the [edit interfaces
cocl12-fpc/pic/port] hierarchy level, specifying the cocl interface type:

[edit interfaces coc12-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type cocl;

2. Ifyour network equipment uses virtual tributary (VT) mapping, partition the channelized
OClinterfaceinto T1interfaces by including the partition and interface-type statements
at the [edit interfaces cocl-fpc/pic/port] hierarchy level, specifying the t1 interface
type:

[edit interfaces cocl-fpc/pic/port]
partition partition-number interface-type tl;

3. If your network equipment uses M13 or C-bit parity, convert the channelized OC1
interfaceinto a channelized T3 interface by including the no-partition and interface-type
statements at the [edit interfaces cocl- foc/pic/port:channel] hierarchy level, specifying
the ct3 interface type. Note that because the no-partition statement is included, this
configuration does not create another level of channelization, as denoted by the
number of colons in the resulting interface.

[edit interfaces cocl-fpc/pic/port]
no-partition partition-number interface-type ct3;

4. Partition the channelized T3 interface into T1interfaces by including the partition and
interface-type statements at the [edit interfaces ct3-fpc/pic/port] hierarchy level,
specifying the tl interface type:

[edit interfaces ct3-foc/pic/port]
partition partition-number interface-type tl;

e NOTE: Class-of-service (CoS) rules cannot be applied to an individual
channel configured on channelized IQ interfaces. You can apply CoS rules
only to the aggregate bit streams.

Figure 23 on page 72 shows VT-mapped and M13 or C-bit parity-mapped configurations
of Tlinterfaces.

Figure 23: T1 Interfaces on a Channelized OC12 PIC
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Example: Configuring T1 Interfaces

Configure the following T1interfaces:

t1-0/0/0:1:1

t1-0/0/0:1:2
t1-0/0/0:1:3
t1-0/0/0:1:4
t1-0/0/0:1:5

VT-Mapped [edit interfaces coc12-0/0/0]
Configuration partition 1 oc-slice 1 interface-type cocl;

[edit interfaces coc1-0/0/0:1]
partition 1-5 interface-type t1;

M13 or C-bit [edit interfaces coc12-0/0/0]
Parity-Mapped partition 1 oc-slice 1 interface-type cocl;

Configuration

[edit interfaces coc1-0/0/0:1]
no-partition interface-type ct3;

[edit interfaces ct3-0/0/0:1]
partition 1-5 interface-type t1;

For a full configuration example, see the Junos OS Feature Guides.

Configuring NxDSO Interfaces

To configure NxDSO interfaces on a Channelized OC12 IQE PIC, perform the following
tasks:

1. Partition the channelized OC12 IQE interface into channelized OC1 interfaces by
including the partition, oc-slice, and interface-type statements at the [edit interfaces
cocl12-fpc/pic/port] hierarchy level, specifying the cocl interface type:

[edit interfaces cocl12-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type cocl;

2. If your network equipment uses VT mapping, partition the channelized OC1 interface
into channelized T1interfaces by including the partition and interface-type statements
at the [edit interfaces cocl-fpc/pic/port] hierarchy level, specifying the ctlinterface
type:

[edit interfaces cocl-fpc/pic/port]
partition partition-number interface-type ctl;

0 NOTE: Class-of-service (CoS) rules cannot be applied to an individual
channel configured on channelized IQ interfaces. You can apply CoS rules
only to the aggregate bit streams.
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3. If your network equipment uses M13 or C-bit parity, convert the channelized OC1
interface into a channelized T3 interface by including the no-partition and interface-type
statements at the [edit interfaces cocl-fpc/pic/port] hierarchy level, specifying the
ct3 interface type:

[edit interfaces cocl-fpc/pic/port]
no-partition partition-number interface-type ct3;

e NOTE: Because the no-partition statement is included, this configuration
task does not create another level of channelization, as denoted by the
number of colons in the resulting interface.

4. Partition the channelized T3 interface into channelized T1interfaces by including the
partition and interface-type statements at the [edit interfaces ct3-foc/pic/port]
hierarchy level, specifying the ctl interface type:

[edit interfaces ct3-fpc/pic/port]
partition partition-number interface-type ctl;

5. Configure channelized NxDSO IQ interfaces on the channelized T11Q interface by
including the partition, timeslots, and interface-type statements at the [edit interfaces
ct1-fpc/pic/port] hierarchy level, specifying the ds interface type:

[edit interfaces ct1-fpoc/pic/port:channel:channel]
partition partition-number timeslots time-slot-range interface-type ds;

Figure 24 on page 74 shows VT-mapped and M13 or C-bit parity-mapped configurations
of NxDSO0 IQ interfaces.

Figure 24: Sample Channelization of OC12 IQE PIC
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Bold entries correspond to actual packet channels.

Example: Configuring NxDSO Interfaces

Configure the following two NxDSO interfaces with 10 time slots and 4 time slots,
respectively:

ds-0/0/0:1:2:1
ds-0/0/0:1:2:2

74 Copyright © 2011, Juniper Networks, Inc.



Chapter 4: Configuring Channelized OC12/STM4 Interfaces

VT-Mapped
Configuration

M13 or C-bit
Parity-Mapped
Configuration

[edit interfaces coc12-0/0/0]
partition 1 oc-slice 1interface-type cocf;

[edit interfaces coc1-0/0/0:1]
partition 2 interface-type ctl;

[edit interfaces ct1-0/0/0:1:2]
partition 1timeslots 1-10 interface-type ds;
partition 2 timeslots 12-16 interface-type ds;

[edit interfaces coc12-0/0/0]
partition 1 oc-slice 1interface-type cocl;

[edit interfaces coc1-0/0/0:1]
no-partition interface-type ct3;

[edit interfaces ct3-0/0/0:1]
partition 2 interface-type ctl;

[edit interfaces ct1-0/0/0:1:2]
partition 1timeslots 1-10 interface-type ds;
partition 2 timeslots 12-16 interface-type ds;

For a full configuration example, see the Junos OS Feature Guides.

Configuring Fractional T1 Interfaces

By default, all the time slots on a channelized T1 interface are used. To configure a
fractional T1interface on a Channelized OC12 IQE PIC, perform the following tasks:

1.

Configure a T1 interface. For more information, see “Configuring T1 Interfaces” on
page 52.

Configure the number of time slots allocated to the T1 interface by including the
timeslots statement at the [edit interfaces t1-fpc/pic/port<:channel> t1-options]
hierarchy level:

[edit interfaces t1-fpc/pic/port<:channel > t1-options]
timeslots time-slot-range;

For channelized T1interfaces, the time-slot range is from 1through 24. You can designate
any combination of time slots. To configure ranges, use hyphens. To configure
discontinuous time slots, use commas. Do not include spaces. For more information, see
“Configuring Fractional T1 Time Slots” on page 185.

Example: Configuring Fractional T1Interfaces

Configure a fractional T1interface that uses time slots 1 through 5 and 10:

[edit interfaces coc12-0/0/0]

partition 1 oc-slice 1interface-type cocl;
[edit interfaces coc1-0/0/0:1]

partition 1interface-type t1;

[edit interfaces t1-0/0/0:1:1 t1-options]
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timeslots 1-5,10;

For a full configuration example, see the Junos OS Feature Guides.

Configuring Channelized OC12/STM4 IQE Interfaces (SDH Mode)

The Channelized OC12 IQE PIC configured for SDH mode creates a single channelized
STM4 interface. You can configure this interface as unpartitioned using the no-partition
statement at the [edit interfaces cstm4-fpc/pic/port] hierarchy level to create a single
SDH VC-4-4C interface, or you can partition it into the following OC slices:

« SDH virtual concatenation 4 (VC-4) and channelized AU-4 interfaces (4 interfaces,
any combination)

. E3interfaces from a channelized AU-4 interface (3 interfaces, any combination)

« Channelized E1 or El interfaces from a channelized AU-4 interface (63 interfaces, any
combination)

« NxDSO interfaces from a channelized E1 interface

This section describes how to configure the following channelized OC12 IQE interfaces
on a Channelized OC12 IQE PIC configured in SDH mode:
« Configuring Channelized OC12/STM4 IQE PICs for SDH Mode on page 76

« Configuring an Unpartitioned SDH (VC-4-4C) Interface on a Channelized OC12/STM4
IQE PIC on page 77

« Configuring SDH (VC-4) Interfaces on Channelized OC12/STM4 IQE PICs on page 77
« Configuring Channelized AU-4 Interfaces on page 78

« Configuring E3 Interfaces on page 79

« Configuring E1 or Channelized E1 Interfaces on page 80

« Configuring NxDSO Interfaces on Channelized OC12/STM4 IQE PICs on page 81

Configuring Channelized OC12/STM4 IQE PICs for SDH Mode

The 4-port Channelized OC12 IQE PIC allows SONET/SDH configuration on a per port
basis, permitting combinations of SONET and SDH ports on the same PIC. The 1-port
Channelized OC12 IQE PIC operates in either SONET or SDH mode only.

To configure a 1-port Channelized OC12 IQE PIC to operate in SDH mode, include the
framing sdh statement at the [edit chassis fpc fpc/pic/port] hierarchy level:

[edit chassis]
fpc O {
pic2{
framing sdh;
1
1

This configuration creates interface cstm4-0/2/0.

You can also use the above configuration example to configure all 4 ports of a 4-port
Channelized OC12 IQE PIC for SDH mode. To configure individual ports to operate in SDH
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mode, include the framing sdh statement at the [edit chassis fpc fpoc/pic/port] hierarchy
level. The following example configures port 2 for SDH mode:

[edit chassis]
fpc O {
pic2{
port2 {
framing sdh;
}
1
1

This configuration creates interface cstm4-0/2/2.
For more information, see the Junos OS System Basics Configuration Guide.

Configuring an Unpartitioned SDH (VC-4-4C) Interface on a Channelized OC12/5TM4 IQE PIC

On a Channelized OC12 IQE PIC, you can configure one SDH (VC-4-4C) interface. To
configure an SDH (VC-4-4C) interface, include the no-partition and interface-type
statements at the [edit interfaces cstm4-fpc/pic/port] hierarchy level:

[edit interfaces cstm4-fpc/pic/port]
no-partition interface-type so;

This configuration creates interface so-fpc/pic/port.

Example: Configuring an Unpartitioned SDH (VC-4-4C) Interface

Configure an unpartitioned SDH (VC-4-4C) interface, using partition 1and
OC slices 4 through 6:

[edit interfaces cstm4-0/2/0]
no-partition interface-type so;

This configuration creates the interface so-0/2/0.

Configuring SDH (VC-4) Interfaces on Channelized OC12/STM4 IQE PICs

To configure an SDH (VC-4) interface on a Channelized OC12 IQE PIC, include the partition,
oc-slice, and interface-type statements at the [edit interfaces cstm4-fpc/pic/port] hierarchy
level, specifying the so interface type:

[edit interfaces cstm4-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type so;

This configuration creates interface so-fpc/pic/port:channel.
The partition number is the sublevel interface partition index and is correlated with the

channel number. For Channelized OC12 IQE PICs, the OC-slice range can be from1through
12.

e NOTE: For channelized OC12 IQE interfaces, channel numbering begins with
1(¢1).
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The OC-slice range is the range of SONET/SDH slices. For SDH interfaces, the OC-slice
range specifies the bandwidth size required for the interface type you are configuring.
SDH (VC-4) interfaces must occupy three consecutive OC slices per interface, in one of
the following forms:

. 1-3
. 4-6
. 7-9
. 10-12

The interface type is the channelized interface type or data channel you are creating.

Example: Configuring SDH (VC-4) Interfaces

Configure SDH (VC-4) interfaces:

[edit interfaces cstm4-0/2/0]

partition 1 oc-slice 1-3 interface-type so;
partition 2 oc-slice 4-6 interface-type so;
partition 3 oc-slice 7-9 interface-type so;
partition 4 oc-slice 10-12 interface-type so;

This configuration creates the interfaces so-0/2/0:1 through so-0/2/0:4.

Configuring Channelized AU-4 Interfaces

To configure a channelized AU-4 interface, include the partition, oc-slice, and
interface-type statements at the [edit interfaces cstm4-fpc/pic/port] hierarchy level,
specifying the cau4 interface type:

[edit interfaces cstm4-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type cau4;

This configuration creates interface cau4-fpc/pic/port.channel.
The partition number is the sublevel interface partition index. For SDH interfaces, the

partition number is not correlated with bandwidth size. A channelized STM-4 interface
can have from 1 through 4 partition numbers.

0 NOTE: For channelized OC12 interfaces, channel numbering begins with O
(:0). For channelized OC12 interfaces (both IQ and IQE), channel numbering
begins with 1 (:1).

The OC-slice range is the range of SONET/SDH slices. For SDH interfaces, the OC-slice
range specifies the bandwidth size required for the interface type you are configuring.
Channelized AU-4 IQ interfaces must occupy three consecutive OC slices per interface,
in one of the following forms:

. 1-3
. 4-6

78

Copyright © 2011, Juniper Networks, Inc.



Chapter 4: Configuring Channelized OC12/STM4 Interfaces

« 7-9
« 10-12

The interface type is the channelized interface type or data channel you are creating.

Example: Configuring Channelized AU-4 Interfaces

Configure channelized AU-4 interfaces, using partitions 1 through 4:

[edit interfaces cstm4-0/2/0]

partition 1 oc-slice 1-3 interface-type cau4;
partition 2 oc-slice 4-6 interface-type cau4,
partition 3 oc-slice 7-9 interface-type cau4;
partition 4 oc-slice 10-12 interface-type cau4;

This configuration creates the interfaces cau4-0/2/0:1 through cau4-0/2/0:4.

Configuring E3 Interfaces

To configure E3 interfaces, include the partition and interface-type statements at the
[edit interfaces cau4-fpc/pic/port] hierarchy level, specifying the e3 interface type:

[edit interfaces]
cau4-fpc/pic/port {
partition partition-number interface-type e3;

}

This configuration creates the interfaces e3-fpc/pic/port:channel and
e3-fpc/pic/port.channel.

e NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQE interfaces. You can only apply CoS rules to
the aggregate bit streams.
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o NOTE: Channelized OC12/STM4 IQ and IQE interfaces in M Series, MX Series,
and T Series routers reserve channels 0-3 of each OC12 space for STS3C
SONET channels.

When you configure E3 or T3 channels in OC12 spaces on the described PICs,
Junos OS allocates them starting from channel 4 because channels 0-3 are
reserved for four STS3c SONET channels. Channel numbers are allocated
sequentially in the following order: 4,5, 6,7,8,9,11,0,1, 2, 3.

Only after channels 4 through 11 of the OC12 space are exhausted (all 4
through 11 configured) for E3 or T3 channels will Junos OS then allocate
channel 0-3 space for further E3 or T3 channels; thereby using up the 0-3
space previously reserved for four STS3c SONET channels.

If a subsequent reconfiguration of this OC12 space occurs, where you try to
replace channels 4-6 or 7-9 with an OC3 SONET channel; it fails because the
channel 0-3 space is already occupied by the last E3 or T3 channels
configured. This causes a failure in channel allocation and the Device Control
Daemon (DCD) keeps retrying forever to configure the channel allocation on
the interface. The only resolution is to reconfigure the last configured E3/T3
channels with OC3 channels, to free channels 0-3.

Example: Configuring E3 Interfaces

Configure E3 interfaces, using partition 1:

[edit interfaces]
cau4-0/2/0:14
partition 1interface-type e3;

1
e3-0/2/0:1:1;

Configuring E1 or Channelized E1 Interfaces

To configure E1 or channelized E1 interfaces, include the partition and interface-type
statements at the [edit interfaces cau4-fpc/pic/port] hierarchy level, specifying the el or
cel interface type:

[edit interfaces]
cau4-fpc/pic/port {
partition partition-number interface-type el;
1
cau4-fpc/pic/port {
partition partition-number interface-type cefl;

}

This configuration creates the interfaces el-fpc/pic/port.channel and
cel-fpc/pic/port.channel.
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0 NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQE interfaces. You can only apply CoS rules to
the aggregate bit streams.

Example: Configuring E1 or Channelized CE1 Interfaces

Configure E1 or channelized CE]1 interfaces, using partition 3 and partition 4:

[edit interfaces]
cau4-0/2/0:14
partition 3 interface-type efl;

1
cau4-0/2/0:1{
partition 4 interface-type cel;

1
This configuration creates interfaces e1-0/2/0:1:3 and cel-0/2/0:1:4.
Configuring NxDSO Interfaces on Channelized OC12/STM4 IQE PICs

Configure channelized NxDSO interfaces on the channelized El interface by including the
partition, timeslots, and interface-type statements at the [edit interfaces
cel-fpc/pic/port.channel] hierarchy level, specifying the ds interface type:

[edit interfaces cel-fpc/pic/port.channel:channel]
partition partition-number timeslots time-slot-range interface-type ds;

This configuration creates the interface ds-fpc/pic/port:channel.

The time-slot range is from 1through 32. You can designate any combination of time
slots. To configure ranges, use hyphens. To configure discontinuous time slots, use
commas. You can use a combination of ranges and discontinuous time slots, forexample:

1,9-18,21

Example: Configuring NxDSO Interfaces

Configure channelized NxDSO interfaces, using partition 4 and time slots 1 through 10:

[edit interfaces]
cel-0/2/0:1:2:3 {
partition 4 interface-type dsO timeslots 1-10;

}

This configuration creates interface ds-0/2/0:1:2:4.

Configuring Channelized OC12/STM4 IQ Interfaces (SDH Mode)

The Channelized OC12 IQ PIC configured for SDH mode creates a single channelized
STM4 interface. You can configure this interface as unpartitioned using the no-partition
statement at the [edit interfaces cstm4-fpc/pic/port] hierarchy level to create a single
SDH VC-4-4C interface, or you can partition it into the following OC slices:
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« SDH virtual concatenation 4 (VC-4) and channelized AU-4 interfaces (4 interfaces,
any combination)

« Channelized T3 or T3 interfaces from a channelized AU-4 interface (3 interfaces, any
combination)

. Channelized T1or T1interfaces from a channelized T3 interface (28 interfaces, any
combination)

« NxDSO interfaces from a channelized T1 interface

e NOTE: If you configure the per-unit-scheduler statement on the physical
interface of a 4-port channelized OC-12 IQ PIC and configure 975 logical
interfaces or data link connection identifiers (DLClIs), some of the logical
interfaces or DLClIs will drop all packets intermittently.

This section describes how to configure the following channelized OC12 IQ interfaces on
a Channelized OC12 IQ PIC configured in SDH mode:
« Configuring Channelized OC12/STM4 1Q PICs for SDH Mode on page 82

« Configuring an Unpartitioned SDH (VC-4-4C) Interface on a Channelized OC12/STM4
IQ PIC on page 83

« Configuring SDH (VC-4) Interfaces on Channelized OC12/STM4 1Q PICs on page 83
« Configuring Channelized AU-4 Interfaces on page 84

« Configuring T3 or Channelized T3 Interfaces Under Channelized AU-4
Interfaces on page 85

« Configuring T1 or Channelized T1 Interfaces Under Channelized AU-4
Interfaces on page 85

« Configuring T1or Channelized T1Interfaces Under Channelized T3 Interfaces on page 86

« Configuring NxDSO Interfaces on Channelized OC12/STM4 1Q PICs on page 87

Configuring Channelized OC12/STM4 1Q PICs for SDH Mode

To configure a Channelized OC12 IQ PIC to operate in SDH mode, include the framing sdh
statement at the [edit chassis fpc fpoc/pic/port] hierarchy level:

[edit chassis]
fpc O {
pic2{
framing sdh;
}
1

This configuration creates interface cstm4-0/2/0.

For more information, see the Junos OS System Basics Configuration Guide.
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Configuring an Unpartitioned SDH (VC-4-4C) Interface on a Channelized OC12/STM4 1Q PIC

On a Channelized OC12 IQ PIC, you can configure one SDH (VC-4-4C) interface. To
configure an SDH (VC-4-4C) interface, include the no-partition and interface-type
statements at the [edit interfaces cstm4-fpc/pic/port] hierarchy level:

[edit interfaces cstm4-fpc/pic/port]
no-partition interface-type so;

This configuration creates interface so-fpc/pic/port.

Example: Configuring an Unpartitioned SDH (VC-4-4C) Interface

Configure an unpartitioned SDH (VC-4-4C) interface, using partition 1and
OC slices 4 through 6:

[edit interfaces cstm4-0/2/0]
no-partition interface-type so;

This configuration creates the interface so-0/2/0.

Configuring SDH (VC-4) Interfaces on Channelized OC12/STM4 IQ PICs

To configure an SDH (VC-4) interface on a Channelized OC12 IQ PIC, include the partition,
oc-slice, and interface-type statements at the [edit interfaces cstm4-fpc/pic/port] hierarchy
level, specifying the so interface type:

[edit interfaces cstm4-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type so;

This configuration creates interface so-fpc/pic/port:channel.
The partition number is the sublevel interface partition index and is correlated with the

channel number. For Channelized OC12 1Q PICs, the OC-slice range can be from 1through
12.

e NOTE: For channelized OC12 IQ interfaces, channel numbering begins with
101).

The OC-slice range is the range of SONET/SDH slices. For SDH interfaces, the OC-slice
range specifies the bandwidth size required for the interface type you are configuring.
SDH (VC-4) interfaces must occupy three consecutive OC slices per interface, in one of
the following forms:

. 1-3
. 4-6
. 7-9
. 10-12

The interface type is the channelized interface type or data channel you are creating.
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Example: Configuring SDH (VC-4) Interfaces

Configure SDH (VC-4) interfaces:

[edit interfaces cstm4-0/2/0]

partition 1 oc-slice 1-3 interface-type so;
partition 2 oc-slice 4-6 interface-type so;
partition 3 oc-slice 7-9 interface-type so;
partition 4 oc-slice 10-12 interface-type so;

This configuration creates the interfaces so-0/2/0:1 through so-0/2/0:4.

Configuring Channelized AU-4 Interfaces

To configure a channelized AU-4 interface, include the partition, oc-slice, and
interface-type statements at the [edit interfaces cstm4-fpc/pic/port] hierarchy level,
specifying the cau4 interface type:

[edit interfaces cstm4-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type cau4;

This configuration creates interface cau4-fpc/pic/port.channel.
The partition number is the sublevel interface partition index. For SDH interfaces, the

partition number is not correlated with bandwidth size. A channelized STM-4 interface
can have from 1through 4 partition numbers.

e NOTE: For channelized OC12 interfaces, channel numbering begins with O
(:0). For channelized OC12 interfaces (both IQ and IQE), channel numbering
begins with 1 (:1).

The OC-slice range is the range of SONET/SDH slices. For SDH interfaces, the OC-slice
range specifies the bandwidth size required for the interface type you are configuring.
Channelized AU-4 IQ interfaces must occupy three consecutive OC slices per interface,
in one of the following forms:

. 1-3

. 4-6

. 7-9

. 10-12

The interface type is the channelized interface type or data channel you are creating.

Example: Configuring Channelized AU-4 Interfaces

Configure channelized AU-4 interfaces, using partitions 1 through 4:

[edit interfaces cstm4-0/2/0]

partition 1 oc-slice 1-3 interface-type cau4;
partition 2 oc-slice 4-6 interface-type cau4;
partition 3 oc-slice 7-9 interface-type cau4;
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partition 4 oc-slice 10-12 interface-type cau4;

This configuration creates the interfaces cau4-0/2/0:1 through cau4-0/2/0:4.

Configuring T3 or Channelized T3 Interfaces Under Channelized AU-4 Interfaces

To configure T3 or channelized T3 interfaces, include the partition and interface-type
statements at the [edit interfaces cau4-fpc/pic/port] hierarchy level, specifying the t3 or
ct3 interface type:

[edit interfaces]
cau4-fpc/pic/port {
partition partition-number interface-type t3;
}
cau4-fpc/pic/port {
partition partition-number interface-type ct3;

}

This configuration creates the interfaces t3-fpc/pic/port.channel and
ct3-fpc/pic/port.channel.

0 NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQ interfaces. You can apply CoS rules only to the
aggregate bit streams.

Example: Configuring T3 or Channelized T3 Interfaces

Configure T3 and channelized T3 interfaces, using partition 1 and partition 2:

[edit interfaces]
cau4-0/2/0:14
partition 1interface-type t3;

1
cau4-0/2/0:1{
partition 2 interface-type ct3;

}
t3-0/2/0:1:1 ct3-0/2/0:1:2;

Configuring T1 or Channelized T1 Interfaces Under Channelized AU-4 Interfaces

To configure T1 or channelized T1 interfaces under channelized AU-4 interfaces, include
the partition and interface-type statements at the [edit interfaces cau4-fpc/pic/port]
hierarchy level, specifying the t1 or ctl interface type:

[edit interfaces]
cau4-fpc/pic/port {
partition partition-number interface-type tl;
1
cau4-fpc/pic/port {
partition partition-number interface-type ctl;

}

This configuration creates the interfaces t1-fpc/pic/port.channel and
ctl-fpc/pic/port:channel.

Copyright © 2011, Juniper Networks, Inc. 85



Junos® OS 11.3 Channelized Interfaces Configuration Guide

o NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQ interfaces. You can apply CoS rules only to the
aggregate bit streams.

Example: Configuring T1 or Channelized T1 Interfaces Under Channelized AU-4
Interfaces

Configure T1 and channelized T1 interfaces, using partition 1 and partition 2:

[edit interfaces]
cau4-0/2/0:14

partition 1interface-type t1;
1
cau4-0/2/0:1{

partition 2 interface-type ctl;
1
t1-0/2/0:1:1 ct1-0/2/0:1:2;

Configuring T1 or Channelized T1 Interfaces Under Channelized T3 Interfaces

To configure T1or channelized T1interfaces under channelized T3 interfaces, include the
partition and interface-type statements at the [edit interfaces ct3-fpc/pic/port] hierarchy
level, specifying the t1 or ctl interface type:

[edit interfaces]
ct3-fpc/pic/port {
partition partition-number interface-type tl;
1
ct3-fpc/pic/port {
partition partition-number interface-type ctl;

}

This configuration creates the interfaces t1-fpc/pic/port.channel and
ctl-fpc/pic/port:channel.

e NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQ interfaces. You can apply CoS rules only to the
aggregate bit streams.

Example: Configuring T1 or Channelized T1 Interfaces Under Channelized T3
Interfaces

Configure T1 or channelized T1 interfaces, using partition 3 and partition 4:

[edit interfaces]
ct3-0/2/0:1:2 {
partition 3 interface-type t1;
1
ct3-0/2/0:1:2 {
partition 4 interface-type ctl;

}
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This configuration creates interfaces t1-0/2/0:1:2:3 and ct1-0/2/0:1:2:4.

Configuring NxDSO Interfaces on Channelized OC12/STM4 IQ PICs

Configure channelized NxDSO |Q interfaces on the channelized T11Q interface by including
the partition, timeslots, and interface-type statements at the [edit interfaces
ct1-fpc/pic/port:channel] hierarchy level, specifying the ds interface type:

[edit interfaces ctl-fpc/pic/port.channel.channel]
partition partition-number timeslots time-slot-range interface-type ds;

This configuration creates the interface ds-fpc/pic/port:channel.

The time-slot range is from 1 through 24. You can designate any combination of time
slots. To configure ranges, use hyphens. To configure discontinuous time slots, use
commas. You can use a combination of ranges and discontinuous time slots:

1,9-18,21

Example: Configuring NxDSO Interfaces

Configure channelized NxDSO interfaces, using partition 4 and time slots 1 through 10:

[edit interfaces]
ct1-0/2/0:1:2:3 {
partition 4 interface-type dsO timeslots 1-10;

}

This configuration creates interface ds-0/2/0:1:2:3:4.

Configuring Channelized OC12 Interfaces

On Channelized OC12 PICs, you can configure 12 T3 channels per port. To configure
channelized OC12 interface properties, you can include the sonet-options and t3-options
statements at the [edit interfaces interface-name] hierarchy level. Some SONET/SDH
options are ignored, and some can only be configured for channel O, though they apply
equally to all channels. The long-buildout statement under t3-options is also ignored.

For T3 channels on a channelized OC12 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 T3 channels use a gapped 45-MHz clock as the transmit
clock. When you configure the clock source for a channelized interface—ds-fpc/pic/port
:0, for example—you must also include the channel-group statement at the [edit chassis]
hierarchy level and specify channel group O. For more information, see “Clock Sources
on Channelized Interfaces” on page 32.

Formoreinformation, see SONET/SDH Interfaces Overview and “T3 Interfaces Overview”
on page 187. For a configuration example, see Configuring Aggregated SONET/SDH
Interfaces.

Table 10 on page 88 summarizes the OC12-to-DS3 numbering scheme.
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Table 10: OC12-to-DS3 Numbering Scheme

Two-Level STS-1 Number 0OC12-to-DS3 PIC DS3

(STS-3,STS-1) One-Level STS Number Number

1,1 1 0

1.2 2 1
13 3 2
2,1 4 3
2,2 5 4
2,3 6 5
3] 7 6
3.2 8 7
33 9 8
4] 10 9
4,2 n 10
43 12 n

Example: Configuring Channelized OC12 Interfaces

The following configuration is sufficient to get the channelized OC12 interface up and
running. The OC12 interface can be divided into 12 channels. DS3 channels can use the
following encapsulation types:

« PPP, PPP CCC, and PPP TCC
« Frame Relay, Frame Relay CCC, and Frame Relay TCC
« Cisco HDLC, Cisco HDLC CCC, and Cisco HDLC TCC

The channels can also have logical interfaces.

[edit interfaces]
t3-fpc/pic/port:0 {
encapsulation cisco-hdlc;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit0 {
family inet {
address 10.11.30.1/30;
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}
family iso;
1
}
t3-fpc/pic/port:1 {
encapsulation ppp;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit 0 {
family inet {
address 10.11.30.5/30;
}
family iso;
1
}
t3-fpc/pic/port:2 {
encapsulation frame-relay;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit 0 {
dlci100;
family inet {
address 10.11.30.9/30;
}
family iso;
1
unit1{
dlci 101;
family inet {
address 10.11.31.9/30;
}
family iso;
1
1
t3-1fpc/pic/port:3 {
encapsulation cisco-hdlc-ccc;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit O;
}
t3-fpc/pic/port:4 {
encapsulation ppp-ccc;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit O;
1
t3-fpc/pic/port:5 {
dce;
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encapsulation frame-relay-ccc;

t3-options {
compatibility-mode larscom;
payload-scrambler;

1

unit0 {
encapsulation frame-relay-ccc;
dlci1000;

1

unit1{
encapsulation frame-relay-ccc;
dlci1007;

1

1

Configuring Link PIC Failover on Channelized OC12/STM4 IQ and IQE Interfaces

For Channelized OC12 1Q or IQE PICs used as linking PICs in redundant LSO configurations,
you can inhibit the router from sending PPP termination-request messages to the remote
host if the link PIC fails. To do this, include the no-termination-request statement at the
[edit interfaces interface-name ppp-options] hierarchy level:

no-termination-request;

The no-termination-request statement is supported only with MLPPP and SONET APS
configurations and works with PPP, PPP over Frame Relay, and MLPPP interfaces only.

Forinformation about interchassis and intrachassis LSQ failover, see the Junos OS Services
Interfaces Configuration Guide.

Example: Configuring a Channelized OC12 IQ Interface as an Unpartitioned Clear
Channel

Configuring a

SONET/SDH Interface

Configuring Multiple
Interface Types

Configure a channelized OC12 interface as an unpartitioned, clear channel:

[edit interfaces]
cocl2-5/0/0 {
no-partition interface-type so; # so-5/0/0

}

Configure the following interfaces on a Channelized OC12 IQ or IQE PIC:

a. An OC3interface

b. Another OC3 interface

c. Achannelized OCI1 partitioned into T1 interfaces
d. Achannelized OC1 converted into a T3 interface

e. Achannelized OCI1 partitioned into T1 interfaces and channelized T1s, which are
partitioned into NxDSO interfaces

f. A channelized OC1 converted into a channelized T3, which is partitioned into T1
interfaces
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Configuring the
Interface Partitions

(a)

(b)

(c)

(d)

. A channelized OC1 converted into a channelized T3, which is partitioned into T1

interfaces and a channelized T1, which is partitioned into NxDSO interfaces

. Achannelized OC1 partitioned into channelized T1s, which are partitioned into NxDSO

interfaces

[edit interfaces]

cocl2-1/1/0 {
sonet-options {

sonet-options-statements;

}
partition 1 oc-slice 1-3 interface-type so; # (a) so-1/1/0:1
partition 2 oc-slice 4-6 interface-type so; # (b) so-1/1/0:2
partition 3 oc-slice 7 interface-type cocl; # (c) cocl1-1/1/0:3
partition 4 oc-slice 8 interface-type cocl; #(d) coc1-1/1/0:5
partition 5 oc-slice 9 interface-type cocl; # (e) coc1/1/0:5
partition 6 oc-slice 10 interface-type cocl; # (f) coc1-1/1/0:6
partition 7 oc-slice 11 interface-type cocl; # (g) cocl1-1/1/0:7
partition 8 oc-slice 12 interface-type cocl; # (h) coc1-1/1/0:8

so-1/1/0:1§
description “(a) OC-slice 1-3 of coc12-1/1/0. COC12 > OC3,;
sonet-options {
sonet-options-statements;
1
}

so-1/1/0:2 {
description “(b) OC-slice 4-6 of coc12-1/1/0. COC12 > OC3.;
sonet-options {
sonet-options-statements;
1
}

cocl-1/1/0:3 {
description “(c) OC-slice 7 of coc12-1/1/0. COC12 to COC1 VT-mapped to T1s.”;
sonet-options {
sonet-options-statements;
1
partition 1-10 interface-type t1; # t1-1/1/0:[1-10]
1
t1-1/1/0:3:1 {
description “(c) OC-slice 7 of coc12-1/1/0. T1 interface configuration.”;
t1-options {
tl-options-statements;
1
1

cocl-1/1/0:4 {
description “(d) OC-slice 8 of coc12-1/1/0. COC12 to COC1 converted toa T3.”;
sonet-options {
sonet-options-statements;

}
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no-partition interface-type t3; # t3-1/1/0:4
1
t3-1/1/0:4 {
description “(d) OC-slice 8 of coc12-1/1/0. T3 interface configuration.”;

}

(e) cocl-1/1/0:5{
description “(e) OC-slice 9 of coc12-1/1/0. COC12 to COC1 VT-mapped to T1s.”;
sonet-options {
sonet-options-statements;
1
partition 1 - 3 interface-type t1; # t1-1/1/0:5:[1-3]
partition 4 interface-type ctl; # ct1-1/1/0:5:4
1
t1-1/1/0:5:1 {
description “(e) OC-slice 9 of coc12-1/1/0. T1 interface configuration.”;
t1-options {
tl-options-statements;
1
1

ct1-1/1/0:5:4 {
description “(e) OC-slice 9 of coc12-1/1/0. CT1 to NxDSOs.;
t1-options {
tl-options-statements;
1
partition 1timeslots O - 10 interface-type dsO; # ds-1/1/0:5:4:1
partition 2 timeslots 11- 23 interface-type dsO; # ds-1/1/0:5:4:2

(f) cocl-1/1/0:6 {
description “(f) OC-slice 10 of coc12-1/1/0. COC12 to COC1 converted toa CT3 to T1s.”;
sonet-options {
sonet-options-statements;
1
no-partition interface-type ct3; # ct3-1/1/0:6
}
ct3-1/1/0:6 {
description “(f) COC12 to CT3 M-13 and C-bit parity-mapped to Tls.;
sonet-options {
sonet-options-statements;
1
partition 1-10 interface-type t1; # t1-1/1/0:6:[1-10]
1
t1-1/1/0:6:1 {
description “(f) T1interface configuration.”;
t1-options {
tl-options-statements;
1
1

(g) cocl-1/1/0:7 {
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description “(g) OC-slice 11 of coc12-1/1/0. COC12 to COC1 converted toa CT3 to Tls and
CT1to NxDSO0s.”;
sonet-options {
sonet-options-statements;
1
no-partition interface-type ct3; # ct3-1/1/0:7
1
ct3-1/170:7 {
description “(g) COC12 to CT3 M-13 and C-bit parity-mapped to T1s and CT1.”;
sonet-options {
sonet-options-statements;
1
partition 1-10 interface-type t1; # t1-1/1/0:7:[1-10]
partition 2 interface-type ctl; # ct1-1/1/0:7:11
}
t1-1/1/0:7:1 {
description “(g) T1interface configuration.”;
t1-options {
tl-options-statements;
1
}

ct1-1/1/0:7:11 {
description “(g) CT1to NxDSOs.”;
t1-options {
tl-options-statements;
1
partition 1 timeslots O - 10 interface-type dsO; # ds-1/1/0:7:11:1
partition 2 timeslots 11- 23 interface-type dsO; # ds-1/1/0:7:11:2

(h) cocl-1/1/0:8 {
description “(h) OC-slice 12 of coc12-1/1/0. COC12 to COC1VT-mapped to CT1to NxDS0s.”;
sonet-options {
sonet-options-statements;
1
partition 1interface-type t1; # ct1-1/1/0:8:1
1
ct1-1/1/0:8:1
description “(h) CT1to NxDSOs.”;
t1-options {
tl-options-statements;
1
partition 1timeslots O - 10 interface-type dsO; # ds-1/1/0:8:1:1
partition 2 timeslots 11- 23 interface-type dsO; # ds-1/1/0:8:1:2

}

For a full configuration example, see the Junos OS Feature Guides.
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Example: Configuring Channelized OC12 Interfaces with Partitioned Channels

The following configuration is sufficient to get the channelized OC12 interface up and
running. The OC12 interface can be divided into 12 channels. DS3 channels can use the
following encapsulation types:

« PPP, PPP CCC, and PPP TCC
« Frame Relay, Frame Relay CCC, and Frame Relay TCC
« Cisco HDLC, Cisco HDLC CCC, and Cisco HDLC TCC

The channels can also have logical interfaces.

[edit interfaces]
t3-fpc/pic/port:0 {
encapsulation cisco-hdlc;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit 0 {
family inet {
address 10.11.30.1/30;
}
family iso;
1
1
t3-fpc/pic/port:1 {
encapsulation ppp;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit0 {
family inet {
address 10.11.30.5/30;
}
family iso;
1
1
t3-fpc/pic/port:2 {
encapsulation frame-relay;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit O {
dlci100;
family inet {
address 10.11.30.9/30;
}
family iso;
1
unit1{
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dlci 101;
family inet {
address 10.11.31.9/30;
}
family iso;
1
1
t3-1fpc/pic/port:3 {
encapsulation cisco-hdlc-ccc;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit O;
}
t3-fpc/pic/port:4 {
encapsulation ppp-ccc;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit O;
}
t3-fpc/pic/port:5 {
dce;
encapsulation frame-relay-ccc;
t3-options {
compatibility-mode larscom;
payload-scrambler;
1
unit0 {
encapsulation frame-relay-ccc;
dlci1000;
1
unit1{
encapsulation frame-relay-ccc;
dlci1007;
1
}
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CHAPTER S5

Configuring Channelized OC3 1Q and IQE

INnterfaces

Channelized OC3 I1Q and IQE Overview on page 97

Partitions, OC Slices, Interface Types, and Time Slots on page 98

Configuring a Clear Channel on Channelized OC3 IQ and IQE PICs on page 99
Configuring T3 Interfaces on IQ and IQE Interfaces on page 99

Configuring T1 and NxDSO Interfaces on page 100

Configuring Fractional T11Q Interfaces on page 103

Configuring Link PIC Failover on Channelized OC3 IQ and IQE Interfaces on page 104

Channelized OC3 IQ and IQE Overview

Channelized intelligent queuing (IQ) and channelized enhanced intelligent queuing (IQE)
interfaces allow arbitrary and dynamic channelization of serial links, allowing greater
flexibility than regular channelized interfaces.

On each port of a Channelized OC3 IQ or a Channelized OC3 IQE interface, you can
configure the following interface types:

One OC3 SONET interface

Up to three T3 interfaces

Up to 84 Tl interfaces

Up to three E3 interfaces (COC3 IQE PICs in SDH mode)
Up to 63 El interfaces (COC3 IQE PICs in SDH mode)
Up to 336 NxDSO interfaces on an M Series router

Up to 768 NxDSO0 interfaces on a T Series router

Figure 25 on page 98 shows an example of how a Channelized OC3 PIC might be
partitioned. In the figure, the OC3 SONET interface would be a standalone interface
because it would use the entire bandwidth of the PIC. The same applies to each port of
the 2—port Channelized OC3 Enhanced IQ (IQE) PIC.
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Figure 25: Channelized OC3 IQ Interface Example for Show Interfaces
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You can configure the following encapsulation types:

. PPP

« Frame Relay
« CiscoHDLC
. CCC

. TCC

+« MPLS—On IQE interfaces.

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

To configure channelized interfaces, include the following statements at the [edit
interfaces interface-name] hierarchy level:

[edit interfaces interface-name]

no-partition interface-type type;

partition partition-number oc-slice oc-slice-range interface-type type;
partition partition-number timeslots time-slot-range interface-type type;

Partitions, OC Slices, Interface Types, and Time Slots

The partition number is the sublevel interface partition index and is correlated with the
channel number. For channelized OC3 interfaces, you can configure up to three OCI
interfaces, so the partition number can be 1, 2, or 3. For channelized T3 interfaces (ct3),
you can configure multiple interfaces at once by including a partition range, such as 1-3.
This creates three T1interfaces with channel numbers 1 through 3.
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o NOTE: Forchannelized IQ and IQE interfaces, channel numbering begins with
1(:1). For regular channelized interfaces, channel numbering begins with O

(:0).

You configure the OC-slice range for SONET/SDH interfaces only. The OC-slice range is
correlated with the bandwidth size required for the interface type you are configuring.
Forexample, a channelized OC3 interface (coc3) can be divided into three OCl interfaces,
each containing one OC slice. Therefore the OC-slice value must be 1, 2, or 3.

The configurable interface types are dependent on the hierarchy level at which you include
the interface-type and partition or no-partition statements. For example, when you include
the no-partition statement at the [edit interfaces coc3-fpc/pic/port] hierarchy level, the
only configurable interface type is so, because the no-partition statement signals that
you are creating a clear-channel SONET/SDH interface. When you include the partition
statement at the [edit interfaces cocl-fpc/pic/port] hierarchy level, the configurable
interface types are ctl or tl. If you want to create a T1 interface, include the t1 option. If
you want to further channelize down to the NxDSO level, include the ctl option as an
intermediate step before dividing the channelized T1interface (ct1) into NxDSO interfaces.

You configure time slots for fractional T1 interfaces and NxDSO interfaces. You can
configure ranges by using hyphens. You can configure discontinuous time slots by using
commas. Do not include spaces.

Configuring a Clear Channel on Channelized OC3 IQ and IQE PICs

A clear channel is an interface that uses the entire bandwidth of the PIC. To configure a
clear channel, include the no-partition and interface-type statements in the configuration.

On Channelized OC31Q and IQE PICs, you can configure one OC3 clear-channel interface
per port. To configure an OC3 interface, include the no-partition and interface-type
statements at the [edit interfaces coc3-fpc/pic/port] hierarchy level:

[edit interfaces coc3-fpc/pic/port]
no-partition interface-type so;

This configuration creates interface so-fpc/pic/port. When you include the no-partition
statement at the [edit interfaces coc3-fpc/pic/port] hierarchy level, the only configurable
interface type is so, because the no-partition statement signals that you are creating a
clear-channel SONET/SDH interface.

On a 2-port or 4—port Channelized OC3 IQE PIC, you can configure two to four separate
OC3 clear-channel interfaces by additionally specifying the port numbers. Configuration
is otherwise the same as previously described on a (1-port) Channelized OC3 I1Q PIC.

Configuring T3 Interfaces on IQ and IQE Interfaces

To configure a T3 interface on an OC3 PIC, include the partition, oc-slice, and interface-type
statements at the [edit interfaces coc3-fpc/pic/port] hierarchy level, specifying the cocl
interface type:
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[edit interfaces coc3-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type cocl;

When you include the partition statement at the [edit interfaces coc3-fpc/pic/port]
hierarchy level, the only configurable interface type is cocl. This configuration creates
interface cocl-fpc/pic/port:channel.

e NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQ interfaces. You can only apply CoS rules to the
aggregate bit streams.

Then, include the no-partition interface-type statement at the [edit interfaces
cocl-fpc/pic/port.channel] hierarchy level, specifying the t3 interface type:

[edit interfaces cocl-fpc/pic/port.channel]
no-partition interface-type t3;

This configuration creates interface t3-fpc/pic/port:channel.

Example: Configuring T3 Interfaces

Configure a T3 interface using partition 3 and OC slice 3. This configuration creates
interface t3-1/1/0:3.

[edit interfaces coc3-1/1/0]

partition 3 oc-slice 3 interface-type cocl;
[edit interfaces coc1-1/1/0:3]
no-partition interface-type t3;

For a full configuration example, see the Junos OS Feature Guides.

Configuring T1 and NxDSO Interfaces

To configure T1interfaces on a Channelized OC3 IQ or IQE PIC, perform the following
tasks:

1. Partition the channelized OC3 interface into channelized OC1 interfaces by including
the partition, oc-slice, and interface-type statements at the [edit interfaces
coc3-fpc/pic/port] hierarchy level, specifying the cocl interface type:

[edit interfaces coc3-fpc/pic/port]
partition partition-number oc-slice oc-slice-range interface-type cocl;

2. If your network equipment uses VT mapping, partition the channelized OCI interface
into T1interfaces by including the partition and interface-type statements at the [edit
interfaces cocl-fpc/pic/port:channel] hierarchy level, specifying the t1interface type:

[edit interfaces cocl-fpc/pic/port:channel]
partition partition-number interface-type t1;

3. If your network equipment uses M13 or C-bit parity, convert the channelized OC1
interface into a channelized T3 interface by including the no-partition and interface-type
statements at the [edit interfaces cocl-fpc/pic/port:channel] hierarchy level, specifying
the ct3 interface type:
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[edit interfaces cocl-fpoc/pic/port:channel]
no-partition partition-number interface-type ct3;

e NOTE: Class-of-service (CoS) rules cannot be applied to an individual
channel configured on channelized IQ interfaces. You can only apply CoS
rules to the aggregate bit streams.

Note that because the no-partition statement is included, this configuration does not
create another level of channelization, as denoted by the number of colons in the
resulting interface.

4. To configure T1interfaces, partition the channelized T3 interface into T1 interfaces by
including the partition and interface-type statements at the [edit interfaces
ct3-fpc/pic/port:channel] hierarchy level, specifying the t1 interface type:

[edit interfaces ct3-foc/pic/port.channel]
partition partition-number interface-type tl;

5. Toconfigure NxDSO interfaces, partition the channelized T3 interface into channelized
Tlinterfaces by including the partition and interface-type statements at the [edit
interfaces ct3-fpc/pic/port:channel] hierarchy level and specifying the ctl interface
type:

[edit interfaces ct3-fpc/pic/port.channel]
partition partition-number interface-type ctl;

e NOTE: Class-of-service (CoS) rules cannot be applied to an individual
channel configured on channelized IQ interfaces. You can only apply CoS
rules to the aggregate bit streams.

Figure 26 on page 101shows VT-mapped and M13 or C-bit parity-mapped configurations
of T11Q interfaces.

Figure 26: T1 Interfaces on a Channelized OC3 PIC
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Bold entries correspond to actual packet channels.

6. Configure channelized NxDSO IQ interfaces on the channelized T11Q interface by
including the partition, timeslots, and interface-type statements at the [edit interfaces
ct1-fpc/pic/port:channel] hierarchy level, specifying the ds interface type:

[edit interfaces ctl-fpc/pic/port.channel]
partition partition-number timeslots time-slot-range interface-type ds;
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Figure 27 on page 102 shows VT-mapped and M13 or C-bit parity-mapped configurations
of NxDSO0 IQ interfaces.

Figure 27: Sample Channelization of OC3 1Q or IQE PIC
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Example: Configuring T1and NxDSO Interfaces
Configure the following T1 interfaces:

t1-0/0/0:1:1

t1-0/0/0:1:2
t1-0/0/0:1:3
t1-0/0/0:1:4
t1-0/0/0:1:5

VT-Mapped [edit interfaces coc3-0/0/0]
Configuration partition 1 oc-slice 1interface-type cocl;
[edit interfaces coc1-0/0/0:1]
partition 1-5 interface-type t1;

M13 or C-bit [edit interfaces coc3-0/0/0]
Parity-Mapped partition 1 oc-slice 1interface-type cocl;
Configuration [edit interfaces coc1-0/0/0:1]
no-partition interface-type ct3;
[edit interfaces ct3-0/0/0:1]
partition 1-5 interface-type t1;

Configure the following two NxDSO interfaces with 10 time slots and 4 time slots,
respectively:

ds-0/0/0:1:2:1
ds-0/0/0:1:2:2

VT-Mapped [edit interfaces coc3-0/0/0]
Configuration partition 1 oc-slice 1interface-type cocl;
[edit interfaces coc1-0/0/0:1]
partition 2 interface-type ctl;
[edit interfaces ct1-0/0/0:1:2]
partition 1timeslots 1-10 interface-type ds;
partition 2 timeslots 12-16 interface-type ds;
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M13 or C-bit [edit interfaces coc3-0/0/0]
Parity-Mapped partition 1 oc-slice 1interface-type cocl;
Configuration [edit interfaces coc1-0/0/0:1]
no-partition interface-type ct3;
[edit interfaces ct3-0/0/0:1]
partition 2 interface-type ctl;
[edit interfaces ct1-0/0/0:1:2]
partition 1timeslots 1-10 interface-type ds;
partition 2 timeslots 12-16 interface-type ds;

For a full configuration example, see the Junos OS Feature Guides.

Example: Setting Remote Loopback and Running BERT Tests on NxDSO Interfaces

For Channelized OC3 IQ and IQE PICs, if you need remote loopback on a far-end NxDSO
interface, and you are running a BERT test from the local NxDSO interface, you must set
remote loopback on the far-end router’s associated channelized T1 interface (ct1). To
do this, include the loopback remote statement at the [edit interfaces ct1-fpc/picport
t1-options] hierarchy level. For example:

Local router:

[edit interfaces]
ct1-0/0/0:2:2 {
partition 1 timeslots 1-10 interface-type ds;
ds-0/0/0:2:2:14
dsO-options {
bert-period 30;
}
1
}

Remote router:

[edit interfaces]
ct1-0/0/0:2:2 {
partition 1 timeslots 1-10 interface-type ds;
t1-options {
loopback remote;
1
1

Configuring Fractional T11Q Interfaces

By default, all the time slots on a channelized T1 interface are used. To configure a
fractional T1interface on a Channelized OC3 1Q or IQE PIC, you must perform the following
tasks:

1. Configure a T1interface on the Channelized OC3 IQ or IQE PIC. For more information,
see “Configuring T1and NxDSO Interfaces” on page 100.

2. Configure the number of time slots allocated to the T11Q interface by including the
timeslots statement at the [edit interfaces t1-fpc/pic/port<:channel> t1-options]
hierarchy level:

[edit interfaces t1-fpc/pic/port<:channel> t1-options]
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timeslots time-slot-range;

For channelized T11Q interfaces, the time-slot range is from 1 through 24. You can
designate any combination of time slots. To configure ranges, use hyphens. To configure
discontinuous time slots, use commas. Do not include spaces. For more information, see
“Configuring Fractional T1 Time Slots” on page 185.

Example: Configuring Fractional T11Q Interfaces

Configure a fractional T1interface that uses time slots 1through 5 and 10:

[edit interfaces coc3-0/0/0]

partition 1 oc-slice 1interface-type cocl;
[edit interfaces coc1-0/0/0:1]

partition 1interface-type t1;

[edit interfaces t1-0/0/0:1:1 t1-options]
timeslots 1-5,10;

For a full configuration example, see the Junos OS Feature Guides.

Configuring Link PIC Failover on Channelized OC3 IQ and IQE Interfaces

For Channelized OC310Q or IQE PICs used as linking PICs in redundant LSQ configurations,
you can inhibit the router from sending PPP termination-request messages to the remote
host if the link PIC fails. To do this, include the no-termination-request statement at the
[edit interfaces interface-name ppp-options] hierarchy level:

no-termination-request;

The no-termination-request statement is supported only with MLPPP and SONET APS
configurations and works with PPP, PPP over Frame Relay, and MLPPP interfaces only.

Forinformation about interchassis and intrachassis LSQ failover, see the Junos OS Services
Interfaces Configuration Guide.

104

Copyright © 2011, Juniper Networks, Inc.


http://www.juniper.net/techpubs/software/junos/junos112/feature-guide-index/index.html
http://www.juniper.net/techpubs/en_US/junos11.2/information-products/topic-collections/config-guide-services/config-guide-services.pdf
http://www.juniper.net/techpubs/en_US/junos11.2/information-products/topic-collections/config-guide-services/config-guide-services.pdf

CHAPTER 6

Configuring Channelized STMI Interfaces

« Channelized STM1 Interfaces Overview on page 105

« Configuring Channelized STM11Q and IQE Interfaces on page 105

« Configuring Channelized STMT1 Interfaces on page 110

« Configuring Link PIC Failover on Channelized STM1 Interfaces on page 119

« Example: Configuring Channelized STM1 Interfaces on page 119

Channelized STM1 Interfaces Overview

Each Channelized STM1 PIC and Channelized STM1 Intelligent Queuing (IQ) PIC has one
STM1 port.

For the Channelized STM1IQ or IQE PIC, you can channelize the single port to the NxDSO
level. Each El interface has 32 time slots (DS0), in which time slot O is reserved.

You can combine one or more of these DSO time slots (channels) to create a channel
group (NxDSO0).

Configuring Channelized STM1 1Q and IQE Interfaces

This section includes the following topics:

« Configuring an STM11Q or STM1IQE Interface on page 105

« Configuring E11Q and IQE Interfaces on page 106

« Configuring Fractional E11Q and IQE Interfaces on page 107

« Configuring an NxDSO IQ Interface on page 108

« Example: Configuring Channelized STM11Q and IQE Interfaces on page 109

Configuring an STM11Q or STM1IQE Interface

Onaone-port Channelized STM11Q PIC, or each individual port of the 4-port Channelized
STM1IQE PIC, you can configure one SDH STM1 interface. To configure an SDH STM1
interface, include the no-partition interface-type statement at the [edit interfaces
cstm1-fpc/pic/port] hierarchy level, specifying the so interface type:

[edit interfaces cstml-fpc/pic/port]
no-partition interface-type so;
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This configuration creates interface so-fpc/pic/port.

0 NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel

configured on channelized IQ and IQE interfaces. You can only apply CoS
rules to the aggregate bit streams.

Configuring E11Q and IQE Interfaces

To configure an El interface on a Channelized STM11Q or IQE PIC, perform the following
tasks:

1.

Include the no-partition and interface-type statements at the [edit interfaces
cstml-fpc/pic/port] hierarchy level, specifying the cau4 interface type. This converts
the channelized STM1 interface into a channelized AU-4 interface. The resulting
interface name is cau4-fpc/pic/port:

[edit interfaces cstm1-fpc/pic/port]
no-partition interface-type cau4;

Partition the channelized AU-4 interface into El interfaces by including the partition
and interface-type statements at the [edit interfaces cau4-fpc/pic/port] hierarchy
level, specifying the el interface type. This configuration creates interface
el-fpc/pic/port:channel. The partition number is the sublevel interface partition index
and is correlated with the channel number. For channelized El interfaces, the partition
number can be from 1through 63. The interface type is the channelized interface type
or clear channel you are creating. For channelized AU-4 interfaces, type can be cel or
el.

[edit interfaces cau4-fpc/pic/port]
partition partition-number interface-type el

0 NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel

configured on channelized IQ or IQE interfaces. You can only apply CoS rules
to the aggregate bit streams.

0 NOTE: For channelized STMI1 interfaces, channel numbering begins with O

(:0). For channelized STM11Q and IQE interfaces, channel numbering begins
with 1 (:1).

Example: Configuring E11Q and IQE Interfaces

Configure the following five E1 interfaces:

e1-0/0/0:1

el-0/0/0:2
el-0/0/0:3
e1-0/0/0:4

106
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el-0/0/0:5

[edit interfaces cstm1-0/0/0]
no-partition interface-type cau4;
[edit interfaces cau4-0/0/0]
partition 1-5 interface-type el;

For a full configuration example, see the Junos OS Feature Guides.

Configuring Fractional E11Q and IQE Interfaces

By default, all the time slots on a channelized E1 interface are used. To configure a
fractional Elinterface on a Channelized STM11Q or IQE PIC, perform the following tasks:

1. Include the no-partition and interface-type statements at the [edit interfaces
cstml-fpc/pic/port] hierarchy level, specifying the cau4 interface type. This converts
the channelized STM1 interface into a channelized AU-4 interface. The resulting
interface name is cau4-fpc/pic/port:

[edit interfaces cstml-fpc/pic/port]
no-partition interface-type cau4;

2. Partition the channelized AU-4 interface into Elinterfaces by including the partition
and interface-type statements at the [edit interfaces cau4-fpc/pic/port] hierarchy
level, specifying the el interface type. The partition number is the sublevel interface
partitionindex and s correlated with the channel number. For channelized Elinterfaces,
the partition number can be from 1through 63. The interface type is the channelized
interface type or clear channel you are creating. For channelized AU-4 interfaces, type
can be cel or el. This configuration creates interface el-fpc/pic/port.channel:

[edit interfaces cau4-fpc/pic/port]
partition partition-number interface-type el;

3. Configure the number of time slots allocated to the E11Q or IQE interface by including
the timeslots statement at the [edit interfaces el-fpc/pic/port:channel el-options]
hierarchy level. NxDSO time slots configured on either a channelized STM11Q or IQE
interface or channelized E11Q or IQE interface are numbered from 1to 31 (O is reserved),
while fractional E1 time slots range from 2 to 32 (1is reserved). To configure ranges,
use hyphens. To configure discontinuous time slots, use commas. Do not include
spaces.

[edit interfaces el-fpc/pic/port.channel el-options]
timeslots time-slot-range;

0 NOTE: For channelized STMI1 interfaces, channel numbering begins with O
(:0). For channelized STM1 IQ or IQE interfaces, channel numbering begins
with 1 (:1).

For more information about E1 time slots, see “Configuring Fractional E1 Time Slots” on
page 166.
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Example: Configuring Fractional E1 Interfaces

Configure a fractional El interface that uses time slots 2 through 10:

[edit interfaces cstm1-0/0/0]
no-partition cau4;

[edit interfaces cau4-0/0/0]
partition 1interface-type el;

[edit interfaces e1-0/0/0 el-options]
timeslots 2-10;

For a full configuration example, see the Junos OS Feature Guides.

Configuring an NxDSO IQ Interface

By default, all the time slots on a channelized STM1 interface are used. To configure an
NxDSO0 IQ interface on a Channelized STM11Q or IQE PIC, perform the following tasks:

1. Include the no-partition and interface-type statements at the [edit interfaces
cstml-fpc/pic/port] hierarchy level, specifying the cau4 interface type. This converts
the channelized STM1 interface into a channelized AU-4 interface. The resulting
interface name is cau4-fpc/pic/port:

[edit interfaces cstm1-fpc/pic/port]
no-partition interface-type cau4;

2. Partition the channelized AU-4 interface into Elinterfaces by including the partition
and interface-type statements at the [edit interfaces cau4-fpc/pic/port] hierarchy
level, specifying the cel interface type. This configuration creates interface
cel-fpc/pic/port.channel. The partition number is the sublevel interface partition index
and is correlated with the channel number. For channelized El interfaces, the partition
number can be from 1through 63. The interface type is the channelized interface type
or clear channel you are creating. For channelized AU-4 interfaces, type can be cel or
el

[edit interfaces cau4-fpc/pic/port]
partition partition-number interface-type cel;

3. Configure the number of time slots allocated to the NxDSO IQ interface by including
the partition, timeslots, and interface-type statements at the [edit interfaces
el-fpc/pic/port:channel] hierarchy level, specifying the ds interface type. For channelized
E110Q interfaces, the partition number range is from 1through 31. For E11Q interfaces
(el-fpc/pic/port), the time-slot range is from 2 through 31. For channelized E110Q
interfaces (cel-fpc/pic/port), the time-slot range is from 1 through 31. You can designate
any combination of time slots. To configure ranges, use hyphens. To configure
discontinuous time slots, use commas. Do not include spaces:

[edit interfaces cel-fpc/pic/port:channel]
partition partition-number timeslots time-slot-range interface-type ds;

0 NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQ and IQE interfaces. You can only apply CoS
rules to the aggregate bit streams.
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0 NOTE: For channelized STMI1 interfaces, channel numbering begins with O
(:0). For channelized STM11Q and IQE interfaces, channel numbering begins
with 1 (:1).

For more information about E1 time slots, see “Configuring Fractional E1 Time Slots” on
page 166.

Example: Configuring an NxDSO IQ Interface

Configure an NxDSOQ interface that uses time slots 1through 10. This configuration creates
the ds-0/0/0:1:1 interface.

[edit interfaces cstm1-0/0/0]

no-partition interface-type cau4;

[edit interfaces cau4-0/0/0]

partition 1interface-type cel;

[edit interfaces cel-0/0/0:1]

partition 1 timeslots 1-10 interface-type ds;

For a full configuration example, see the Junos OS Feature Guides.

Example: Configuring Channelized STM1I1Q and IQE Interfaces
Configure STMI, E1, fractional E1, and NxDSO interfaces:

STMI1 Interface [edit interfaces]
cstm1-0/0/0 {
no-partition interface-type so;
1
so0-0/0/0 {
unit O {
family inet {
address 10.10.12.1/30;
}
1
1

El Interface [edit interfaces]
cstm1-1/1/0 {
no-partition interface-type cau4;
1
[edit interfaces]
cau4-1/1/0 {
partition 1-63 interface-type el;
}
[edit interfaces]
el-1/1/0:14
unit0 {
family inet {
address 10.10.10.1/30;
}
1
1

Copyright © 2011, Juniper Networks, Inc. 109


http://www.juniper.net/techpubs/software/junos/junos112/feature-guide-index/index.html

Junos® OS 11.3 Channelized Interfaces Configuration Guide

Fractional E1 Interface [edit interfaces]

cstm1-1/0/0 {
no-partition interface-type cau4;
1
[edit interfaces]
cau4-1/0/0 {
partition 1-63 interface-type el;
1
[edit interfaces]
el-1/1/0:1{
el-options {
timeslots 2-10;
1
unit 0 {
family inet {
address 10.10.10.1/30;
1
1
1

DSO Interface [edit interfaces]
cstm1-2/0/0 {
no-partition interface-type cau4;
}
[edit interfaces]
cau4-2/0/0{
partition 1-10 interface-type cel;
1
[edit interfaces]
cel-2/0/0:14{
partition 1interface-type ds timeslots 2-10;
[edit interfaces]
ds-2/0/0:1:1
unit O {
family inet {
address 10.12.12.1/30;
}
}
1

}

For a full configuration example, see the Junos OS Feature Guides.

Configuring Channelized STMI1 Interfaces

To specify the channel number, include it after the colon (:) in the interface name. For
example, a Channelized STM1-to-E1PICin FPC1and slot 1 will have the following physical
interface, depending on the media type:

el-1/1/0:x

The E1 channel number can be from O through 62.

1o
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This section contains the following topics:

« Configuring Channelized STM1 Interface Properties on page 111
« Configuring Virtual Tributary Mapping of Channelized STM1 Interfaces on page 112

Configuring Channelized STM1 Interface Properties

To configure the interface properties for Channelized STM1-to-E1 PICs, include the
el-options and sonet-options statements for both sides of the connection. The following
configurations list all the valid statements.

To specify options for each of the E1 channels on the Channelized STM1-to-E1PIC, include
the el-options statement at the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
el-options {
bert-error-rate;
bert-period;
fcs (16 ] 32);
framing (8704 | g704-no-crc4 | unframed);
idle-cycle-flag (flags | ones);
loopback (local | remote);
start-end-flag (filler | shared);
timeslots time-slot-number;

e NOTE: When a channelized STM1 interface experiences a line transition, the
El1channels configured in unframed mode log a large number of drops (around
24,000) as the channelized STM1 interface clocks resynchronize. This does
not occur on framed channels, because the framing resynchronizes clocks
very quickly.

To specify options for the SONET/SDH side of the connection, include the sonet-options
statement at the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
sonet-options {
aps {
advertise-interval milliseconds;
authentication-key key;
force;
hold-time milliseconds;
lockout;
neighbor address;
paired-group group-name;
protect-circuit group-name;
request;
revert-time seconds;
switching-mode (bidirectional | unidirectional);
working-circuit group-name;
1
bytes {
el-quiet value;
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flvalue;
f2 value;
sl value;
z3 value;
z4 value;
1
loopback (local | remote);

}

0 NOTE: Onchannelized STM1interfaces, you should configure the clock source
on one side of the connection to be internal (the default Junos configuration)
and on the other side of the connection to be external.

For information about Frame Relay DLCI limitations for channelized interfaces, see
“Data-Link Connection Identifiers on Channelized Interfaces” on page 30. For more
information about Frame Relay DLCls, see “Configuring a Point-to-Point Frame Relay
Connection” on page 212. For information about DLCI sparse mode, see the Junos OS
System Basics Configuration Guide.

For more information about specific statements, see “El Interfaces Overview” on page 161,
SONET/SDH Interfaces Overview, and “T1 Interfaces Overview” on page 177. For a
configuration example, see “Example: Configuring Channelized STM1 Interfaces” on
page 119.

Configuring Virtual Tributary Mapping of Channelized STMI1 Interfaces

You can configure virtual tributary mapping to use KLM mode or ITU-T mode. To configure
virtual tributary mapping, include the vtmapping statement at the [edit chassis fpc
slot-number pic pic-number] hierarchy level:

[edit chassis fpc slot-number pic pic-number]
vtmapping (klm | itu-t);

By default, virtual tributary mapping uses KLM mode. For more information, see the Junos

OS System Basics Configuration Guide.

For the Channelized STM1IQ and IQE PICs, you can configure virtual tributary mapping
by including the vtmapping statement at the [edit interfaces cau4-fpc/pic/port
sonet-options] hierarchy level:

[edit interfaces cau4-fpc/pic/port sonet-options]
vtmapping (klm | itu-t);

Table 11 on page 112 lists the KLM mappings used by the channelized STM1-to-E1 PIC
interfaces. The PIC defaults to KLM numbering with an offset of —1; for example, KLM 1=
STMIPIC O.

Table 11: Channelized STM1-to-E1 Channel Mapping

Channel Tributary Tributary Virtual ITU-T

Number KLMNumber | Unit Group 3 | Unit Group 2 | Tributary Number

12

Copyright © 2011, Juniper Networks, Inc.


http://www.juniper.net/techpubs/en_US/junos11.2/information-products/topic-collections/config-guide-system-basics/config-guide-system-basics.pdf
http://www.juniper.net/techpubs/en_US/junos11.2/information-products/topic-collections/config-guide-system-basics/config-guide-system-basics.pdf
http://www.juniper.net/techpubs/en_US/junos11.2/information-products/topic-collections/config-guide-system-basics/config-guide-system-basics.pdf
http://www.juniper.net/techpubs/en_US/junos11.2/information-products/topic-collections/config-guide-system-basics/config-guide-system-basics.pdf

Chapter 6: Configuring Channelized STM1 Interfaces

Table 11: Channelized STM1-to-E1 Channel Mapping (continued)

Channel Tributary Tributary Virtual
Number KLMNumber | Unit Group 3 | Unit Group 2 | Tributary

2 3 1 1 3 43
3 4 1 2 1 4

4 5 1 2 2 25
5 6 1 2 3 46
6 7 1 3 1 7

7 8 1 3 2 28
8 9 1 3 3 49
9 10 1 4 1 10
10 |l 1 4 2 31
n 12 1 4 3 52
12 13 1 5 1 13
13 14 1 5 2 34
14 15 1 5 3 55
15 16 1 6 1 16
16 17 1 6 2 37
17 18 1 6 3 58
18 19 1 7 1 19
19 20 1 7 2 40
20 21 1 7 3 61
21 22 2 1 1 2

22 23 2 1 2 23
23 24 2 1 3 44
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Table 11: Channelized STM1-to-E1 Channel Mapping (continued)

Channel Tributary Tributary Virtual
Number KLMNumber | Unit Group 3 | Unit Group 2 | Tributary

25 26 2 2 2 26
26 27 2 2 3 47
27 28 2 g 1 8

28 29 2 3 2 29
29 30 2 g 3 50
30 31 2 4 1 1

31 32 2 4 2 32
32 33 2 4 3 53
33 34 2 5 1 14
34 35 2 5 2 35
35 36 2 5 3 56
36 37 2 6 1 17

37 38 2 6 2 38
38 39 2 6 3 59
39 40 2 7 1 20
40 41 2 7 2 41

41 42 2 7 3 62
42 43 3 1 1 3

43 44 3 1 2 24
44 45 3 1 3 45
45 46 3 2 1 6

46 47 3 2 2 27
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Table 11: Channelized STM1-to-E1 Channel Mapping (continued)

Channel Tributary Tributary Virtual

Number KLMNumber | Unit Group 3 | Unit Group 2 | Tributary

47 48 3 2 3 48
48 49 3 3 1 9
49 50 3 3 2 30
50 51 3 3 3 51
51 52 3 4 1 12
52 53 3 4 2 33
53 54 3 4 3 54
54 55 3 5 1 15
55 56 3 5 2 36
56 57 3 5 3 57
57 58 3 6 1 18
58 59 3 6 2 39
59 60 3 6 3 60
60 61 3 7 1 21
61 62 3 7 2 42
62 63 3 7 3 63

Table 12 on page 115 lists the KLM mappings used by the channelized STM1-to-T1PIC
interfaces. The PIC defaults to KLM numbering with an offset of —1; for example, KLM 1=
STM1PIC 0.

Table 12: Channelized STM1-to-T1 Channel Mapping

Channel Tributary Tributary Virtual ITU-T

Number KLMNumber | Unit Group 3 | Unit Group 2 | Tributary Number
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Table 12: Channelized STM1-to-T1 Channel Mapping (continued)

Channel Tributary Tributary Virtual

Number KLMNumber | Unit Group 3 | Unit Group 2 | Tributary

3 4 1 2 1 4
4 5 1 2 2 25
5 6 1 2 3 46
6 7 1 3 1 7
7 8 1 3 2 28
8 9 1 3 3 49
9 10 1 4 1 10
10 n 1 4 2 31
n 12 1 4 3 52
12 13 1 5 1 13
13 14 1 5 2 34
14 15 1 5 3 55
15 16 1 6 1 16
16 17 1 6 2 37
17 18 1 6 3 58
18 19 1 7 1 19
19 20 1 7 2 40
20 21 1 7 3 61
21 22 2 1 1 2
22 23 2 1 2 23
23 24 2 1 3 44
24 25 2 2 1 5
25 26 2 2 2 26
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Table 12: Channelized STM1-to-T1 Channel Mapping (continued)

Channel
Number

KLM Number

Tributary
Unit Group 3

Tributary
Unit Group 2

Virtual
Tributary

27 28 2 3 1 8
28 29 2 3 2 29
29 30 2 3 3 50
30 31 2 4 1 1
31 32 2 4 2 32
32 33 2 4 3 53
33 34 2 5 1 14
34 35 2 5 2 35
35 36 2 5 3 56
36 37 2 6 1 17
37 38 2 6 2 38
38 39 2 6 3 59
39 40 2 7 1 20
40 41 2 7 2 41
41 42 2 7 3 62
42 43 3 1 1 3
43 44 3 1 2 24
44 45 3 1 3 45
45 46 3 2 1 6
46 47 3 2 2 27
47 48 3 2 3 48
48 49 3 3 1 9
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Table 12: Channelized STM1-to-T1 Channel Mapping (continued)

Channel Tributary Tributary Virtual
Number KLMNumber | Unit Group 3 | Unit Group 2 | Tributary

50 51 3 3 3 51
51 52 3 4 1 12
52 53 3 4 2 33
53 54 3 4 3 54
54 55 3 5 1 15
55 56 3 5 2 36
56 57 3 5 3 57
57 58 3 6 1 18
58 59 3 6 2 39
59 60 3 6 3 60
60 61 3 7 1 21
61 62 3 7 2 42
62 63 3 7 3 63
63 64 4 1 1 24
64 65 4 1 2 45
65 66 4 1 3 66
66 67 4 2 1 27
67 68 4 2 2 48
68 69 4 2 3 69
69 70 4 3 1 30
70 7 4 3 2 51
7 72 4 3 3 72
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Table 12: Channelized STM1-to-T1 Channel Mapping (continued)

Channel Tributary Tributary Virtual

Number KLMNumber | Unit Group 3 | Unit Group 2 | Tributary

72 73 4 4 1 33
73 74 4 4 2 54
74 75 4 4 3 75
75 76 4 5 1 36
76 77 4 5 2 57
77 78 4 5 3 78
78 79 4 6 1 39
79 80 4 6 2 60
80 81 4 6 3 81

81 82 4 7 1 42
82 83 4 7 2 63
83 84 4 7 3 84

Configuring Link PIC Failover on Channelized STM1 Interfaces

For Channelized STM11Q and IQE PICs used as linking PICs in redundant LSQ
configurations, you caninhibit the router from sending PPP termination-request messages
to the remote host if the link PIC fails. To do this, include the no-termination-request
statement at the [edit interfaces interface-name ppp-options] hierarchy level:

no-termination-request;

The no-termination-request statement is supported only with MLPPP and SONET APS
configurations and works with PPP, PPP over Frame Relay, and MLPPP interfaces only.

Forinformation about interchassis and intrachassis LSQ failover, see the Junos OS Services
Interfaces Configuration Guide.

Example: Configuring Channelized STM1 Interfaces

The following configuration is sufficient to get the Channelized STM1-to-E1 PIC interface
up and running. The channelized STM1-to-E1 interface is an STM1 that is divided into
63 El interfaces. E1 interfaces can use the following encapsulation types:

. PPP, PPP CCC, and PPP TCC
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« Frame Relay, Frame Relay CCC, and Frame Relay TCC
« Cisco HDLC, Cisco HDLC CCC, and Cisco HDLC TCC

The channels can also have logical interfaces. For information about Frame Relay DLCI
limitations for channelized interfaces, see “Data-Link Connection Identifiers on
Channelized Interfaces” on page 30. For more information about Frame Relay DLCls, see
“Configuring a Point-to-Point Frame Relay Connection” on page 212. For more information
about DLCI sparse mode, see the Junos OS System Basics Configuration Guide.

You apply all STM1 interface SONET/SDH options to the first Elinterface in the
configuration by including the sonet-options statement at the [edit interfaces
el-foc/pic/port.channel] hierarchy level:

[edit]
interfaces {
el-0/0/1:0 {
encapsulation cisco-hdlc;
sonet-options {
no-zO-increment;
}
el-options {
framing g704;
}
unit O {
family inet {
address 10.11.30.1/30;
1
1
1
el-0/0/T1:1 {
encapsulation frame-relay;
el-options {
framing g704;
1
unit1{
dlci16;
family inet {
address 10.11.31.9/30;
1
1
1
el-0/0/1:2 {
encapsulation ppp;
no-keepalives;
unit 0 {
family inet {
address 10.11.31.47/30;
}
}
1
1
[edit]
chassis {
fpc2{
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pic O {
vtmapping klm;
}
1
}
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Configuring Channelized T3 Interfaces

« Configuring Channelized T3 IQ Interfaces on page 123

« Configuring Channelized DS3-to-DSO0 Interfaces on page 126

« Configuring Channelized DS3-to-DS1 Interfaces on page 129

« Example: Configuring Channelized T3 |IQ Interfaces on page 130

« Examples: Configuring Channelized DS3-to-DSO0 Interfaces on page 131
« Examples: Configuring Channelized DS3-to-DS1 Interfaces on page 134

Configuring Channelized T3 IQ Interfaces

e NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQ interfaces. You can only apply CoS rules to the
aggregate bit streams.

This section describes how to configure channelized T3 intelligent queuing (1Q) interfaces,
discussing the following topics:

« Configuring T3 10 Interfaces on page 123

« Configuring T110 Interfaces on page 123

« Configuring Fractional T11Q and IQE Interfaces on page 124
« Configuring an NxDSO IQ Interface on page 125

Configuring T3 IQ Interfaces

To configure a T3 interface, include the no-partition and interface-type statements at
the [edit interfaces ct3-fioc/pic/port] hierarchy level:

[edit interfaces ct3-fpc/pic/port]
no-partition interface-type t3;

This configuration creates interface t3-fpc/pic/port.
Configuring T11Q Interfaces

On a Channelized DS3 IQ or IQE Physical Interface Card (PIC), you can create up to 112
T1interfaces. To configure a T1interface on a Channelized DS3 IQ or IQE PIC, include the
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partition and interface-type statements at the [edit interfaces ct3-foc/pic/port] hierarchy
level, specifying the t1 interface type:

[edit interfaces ct3-fpc/pic/port]
partition partition-number interface-type tl;

This configuration creates interface t1-fpc/pic/port.channel.
The partition number is the sublevel interface partition index and is correlated with the

channel number. For channelized T3 interfaces, the partition number can be from1through
28.

e NOTE: Forchannelized T3 interfaces, channel numbering begins with O (:0).
For channelized T3 IQ and IQE interfaces, channel numbering begins with 1

¢n.

The interface type is the channelized interface type or clear channel you are creating. For
channelized T3 interfaces, type can be ctl or tl.

Example: Configuring T11Q and IQE Interfaces

Configure the following five T1interfaces:

t1-0/0/0:1

t1-0/0/0:2
t1-0/0/0:3
t1-0/0/0:4
t1-0/0/0:5

[edit interfaces ct3-0/0/0]
partition 1-5 interface-type t1;

For a full configuration example, see the Junos OS Feature Guides.

Configuring Fractional T11Q and IQE Interfaces

By default, all the time slots on a channelized T1interface are used. To configure a
fractional T1interface on a Channelized DS3 IO or IQE PIC, perform the following tasks:

1. Configure a T11Q interface. For more information, see “Configuring T110Q Interfaces”
on page 123.

This configuration creates interface t1-fpc/pic/port:channel.

2. Configure the number of time slots allocated to the T11Q interface by including the
timeslots statement at the [edit interfaces t1-foc/pic/port:channel t1-options] hierarchy
level:

[edit interfaces t1-fpc/pic/port t1-options]
timeslots time-slot-range;

For channelized T11Q interfaces, the time-slot range is from 1 through 24. You can
designate any combination of time slots. To configure ranges, use hyphens. To configure

124

Copyright © 2011, Juniper Networks, Inc.


http://www.juniper.net/techpubs/software/junos/junos112/feature-guide-index/index.html

Chapter 7: Configuring Channelized T3 Interfaces

discontinuous time slots, use commas. Do not include spaces. For more information
about T1time slots, see “Configuring Fractional T1 Time Slots” on page 185.

Example: Configuring Fractional T11Q Interfaces

Configure a fractional T1interface that uses time slots 1 through 10:

[edit interfaces ct3-0/0/0:1]

partition 1interface-type tI;

[edit interfaces t1-0/0/0:1:1 t1-options]
timeslots 1-10;

For a full configuration example, see the Junos OS Feature Guides.

Configuring an NxDSO IQ Interface

By default, all the time slots on a channelized T3 interface are used. To configure an
NxDSO0 IQ interface on a Channelized DS3 1Q or IQE PIC, perform the following tasks:

1.

Partition the channelized T3 interface into channelized T1 interfaces by including the
partition and interface-type statements at the [edit interfaces ct3-foc/pic/port]
hierarchy level, specifying the ctl interface type:

[edit interfaces ct3-fpc/pic/port]
partition partition-number interface-type ctl;

This configuration creates interface ct1-fpc/pic/port:channel.

The partition number is the sublevel interface partition index and is correlated with
the channel number. For channelized T1interfaces, the partition number can be from
1through 28.

The interface type is the channelized interface type or clear channel you are creating.
For channelized T3 interfaces, type can be ctl or tl.

0 NOTE: For channelized T3 interfaces, channel numbering begins with O
(:0). For channelized T3 IQ interfaces, channel numbering begins with 1

1.

Configure the number of time slots allocated to the NxDSO |Q interface by including
the partition, timeslots, and interface-type statements at the [edit interfaces
ct1-fpc/pic/port:channel] hierarchy level, specifying the ds interface type:

[edit interfaces ct1-fpc/pic/port:channel]
partition partition-number timeslots time-slot-range interface-type ds;

For channelized T11Q interfaces, the partition number range is from 1through 28; the
time-slot range is from 1 through 24. You can designate any combination of time slots.
To configure ranges, use hyphens. To configure discontinuous time slots, use commas.
Do not include spaces. For more information about T1 time slots, see “Configuring
Fractional T1 Time Slots” on page 185.
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Example: Configuring an NxDSO IQ Interface

Configure the following two NxDSO interfaces with 10 time slots and 4 time slots,
respectively:

ds-0/0/0:1:11
ds-0/0/0:1:2

[edit interfaces ct3-0/0/0]

partition 1interface-type ctl;

[edit interfaces ct1-0/0/0:1]

partition 1timeslots 1-10 interface-type ds;
partition 2 timeslots 12-16 interface-type ds;

For a full configuration example, see the Junos OS Feature Guides.

Configuring Channelized DS3-to-DSO Interfaces

For channelized interfaces, you can configure 28 T1 channels per T3 interface. Each T1
link can have up to eight DSO channel groups, and each channel group can hold any
combination of DSO time slots. To specify the T1 link and DSO channel group number in
the interface name, use colons (:) as separators. For example, a Multichannel DS3 PIC
might have the following physical and virtual interfaces:

ds-0/0/0:x:y
wherexisa T1link ranging from O through 27 andyisa DSO channel group from O through

7. For more information about ranges, see Table 13 on page 127.

You can use any of the values within the range available for x and y, and you do not have
to configure the links sequentially. In addition, the Junos OS applies the interface options
you configure according to the following rules:

« To configure the T1 options, you must set channel group y to O; the T1link x can be any
value:
ds-0/0/0:x:0
. To configure the T3 options, you must set the T1link x to O and channel group y to O:
ds-0/0/0:0:0
« There are no restrictions on configuring the DSO options.

« If youdelete a configuration you previously committed for channel group O, the options
return to default values.

By default, all the time slots are used. To configure the channel groups and time slots
for a channelized DS3-to-DSO0 interface, include the channel-group and timeslots
statements at the [edit chassis fpc slot-number pic pic-number ct3 port port-number t1
link-number] hierarchy level:

[edit chassis fpc slot-number pic pic-number ct3 port port-number t1 link-number ]
channel-group group-number;
timeslots time-slot-range;
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o NOTE: If you commit the interface name but do not include the [edit chassis]
configuration, the channelized DS3-to-DSO0 interface behaves like a
channelized DS3-to-DS1interface: none of the DSO functionality is accessible.

Table 13 on page 127 shows the ranges you can specify for each of the elements in the
preceding configuration.

Table 13: Ranges for Channelized DS3-to-DSO0 Configuration

Item Option Range

FPC slot slot-number 0 through 7 (see note below)
PIC slot pic-number 0 through 3

Port port-number 0 through 1

T1link link-number 0 through 27

DSO0 channel group group-number O through 7

Time slot time-slot-range  1through 24

o NOTE: The FPC slot range depends on the router. For a routing matrix, the
range is from O through 31. For M40, M40e, M160, M320, M120, and other T
Series routers, the range is from O through 7. For M20 routers, the range is
from O through 3. For M10 and M10i routers the range is from O through 1. For
M5 and M7i routers, the only applicable valueis O.

Bandwidth limitations restrict the interface to a maximum of 128 channel groups per
T3 port, rather than the theoretical maximum of 8 * 28 = 224.

There are 24 time slots on a T1interface. You can designate any combination of time
slots. To configure ranges, use hyphens. To configure discontinuous time slots, use
commas. Do not include spaces. You can use each time slot number on only one channel
group within the same T1 link.

To configure channelized DS3-to-DSO0 interface properties, you can include the t3-options,
t1-options, and dsO-options statements. Only a subset of the T3 options are valid for this
configuration, and the buildout, invert-data, and line-encoding statements at the

[edit interfaces interface-name t1-options] hierarchy level are ignored. Likewise, only a
subset of the DSO options are valid for this configuration, and the bert-algorithm,
bert-error-rate, bert-period, and loopback payload statements at the [edit interfaces
interface-name dsO-options] hierarchy level are ignored. The following configurations list
all the valid parameters.
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o NOTE: The set of options the Junos OS applies to the interface depends on
how you specify the interface name. For more information, see “Examples:
Configuring Channelized DS3-to-DS0 Interfaces” on page 131.

To specify options for the T3 side of the connection, include the t3-options statement at
the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
t3-options {
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
(cbit-parity | no-cbit-parity);
(long-buildout | no-long-buildout);
loopback (local | payload | remote);

}

The statements at the t3-options hierarchy are supported only for channel O; they are
ignored if configured on other channels. To specify options for each of the T1 channels,
include the t1-options statement at the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
t1-options {
byte-encoding (nx56 | nx64);
fcs (16 ] 32);
framing (esf | If);
idle-cycle-flag (flags | ones);
invert-data;
loopback (local | payload | remote);
start-end-flag (filler | shared);
timeslots time-slot-number;

}

To specify options for each of the DSO channels, include the dsO-options statement at
the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
dsO-options {
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
byte-encoding (nx56 | nx64);
fcs (16 ] 32);
idle-cycle-flag (flags | ones);
invert-data;
loopback payload;
start-end-flag (filler | shared);
1

For more information about specific parameters, see “E1 Interfaces Overview” on page 161,
“E3 Interfaces Overview” on page 169, “T1 Interfaces Overview” on page 177, and “T3
Interfaces Overview” on page 187. For a configuration example, see “Examples: Configuring
Channelized DS3-to-DSO0 Interfaces” on page 131.
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For information about Frame Relay DLCI limitations for channelized interfaces, see
“Data-Link Connection Identifiers on Channelized Interfaces” on page 30. For more
information about Frame Relay DLCls, see “Configuring a Point-to-Point Frame Relay
Connection” on page 212. For more information about DLCI sparse mode, see the Junos
OS System Basics Configuration Guide.

Each T1link can have up to eight DSO channel groups, and each channel group can hold
any combination of DSO time slots.

Configuring Channelized DS3-to-DS1 Interfaces

You can configure 28 T1 channels per T3 interface, and each interface can have logical
interfaces. To specify the channel number, include it after the colon (:) in the interface
name. For example, a 4-port T3 PIC in FPC 1 and slot 1 will have the following physical
interfaces, depending on the media type:

t1-1/1/0:x
t1-1/1/1:x

t1-1/1/2:x
t1-1/1/3x

where x is a channel number ranging from O through 27.

To configure channelized DS3-to-DS1 interface properties, you can include both the
t1-options and t3-options statements. Only a subset of the T3 options is valid for this
configuration, and the buildout, invert-data, and line-encoding statements at the

[edit interfaces interface-name t1-options] hierarchy level are ignored. Likewise, only a
subset of the DSO options are valid for this configuration, and the bert-algorithm,
bert-error-rate, bert-period, and loopback payload statements at the [edit interfaces
interface-name dsO-options] hierarchy level are ignored. The following configuration lists
all the valid parameters.

To specify options for the T3 side of the connection, include the t3-options statement at
the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]

t3-options {
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
(cbit-parity | no-cbit-parity);
(feac-loop-respond | no-feac-loop-respond);
loopback (local | payload | remote);

}

The statements in the t3-options hierarchy are supported only for channel O; they are
ignored if configured on other channels.

To specify options for each of the T1 channels, include the tl-options statement at the
[edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
t1-options {
byte-encoding (nx56 | nx64);
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fcs (161 32);

framing (sf | esf);

idle-cycle-flag (flags | ones);
loopback (local | payload | remote);
start-end-flag (filler | shared);
timeslots time-slot-number;

}

For T1channels on a channelized T3 interface, the clocking statement is supported only
for channel O; it is ignored if included in the configuration of channels 1through 11. The
clock source configured for channel O applies to all channels on the channelized T3
interface. The individual T1 channels use a gapped 45-MHz clock as the transmit clock.
When you configure the clock source for a channelized interface—ds-fpc/pic/port :0, for
example—you must also include the channel-group statement at the [edit chassis]
hierarchy level, and specify channel group O. For more information, see “Clock Sources
on Channelized Interfaces” on page 32.

For information about Frame Relay DLCI limitations for channelized interfaces, see
“Data-Link Connection Identifiers on Channelized Interfaces” on page 30. For more
information about Frame Relay DLCls, see “Configuring a Point-to-Point Frame Relay
Connection” on page 212. For more information about DLCI sparse mode, see the Junos
OS System Basics Configuration Guide.

For more information about specific parameters, see “T1Interfaces Overview” on page 177
and “T3 Interfaces Overview” on page 187. For a configuration example, see “Examples:
Configuring Channelized DS3-to-DS1 Interfaces” on page 134.

Example: Configuring Channelized T3 IQ Interfaces

Configuringa T3
Interface

Configuring NxDSO
and T1 Interfaces

Configure a channelized T3 interface as an unpartitioned, clear channel.

[edit interfaces]
ct3-5/0/0 {
no-partition interface-type t3;

}

Figure 28 on page 130 shows the following interfaces on a Channelized DS3 1Q or IQE PIC:
« Achannelized T1, which is partitioned into NxDSO interfaces

« Tlinterfaces

Figure 28: Sample Channelization of DS3 IQ or IQE PIC

/N

CTis Tis

A

NxDSO0s

9003015

Bold entries correspond to actual packet channels.
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[edit interfaces]
ct3-1/1/0 {
description “CT3toCT1and CT3to T1.7;
t3-options {
loopback remote;
looptiming;
1
partition 1interface-type ctl; # ct1-1/1/0:1.
partition 2-28 interface-type t1; # t1-1/1/0:[2-28]
}
ct1-1/1/0:1 {
description “case (a) CTl1s to NxDSOs.”;
t1-options {
bert-algorithm all-ones-repeating;
framing sf;
line-encoding ami;
1
partition 1timeslots 2 - 10 interface-type dsO; # ds-1/1/0:1:1, channel group with 10 DSOs
partition 2 timeslots 11- 23 interface-type dsO; # ds-1/1/0:1:2, channel group with 13 DS0Os

.
Examples: Configuring Channelized DS3-to-DSO Interfaces

The following configuration is sufficient to get the channelized DS3-to-DSO0 interface up
and running. The T3 interface can be divided into 28 channels, each at T1 line rate. DS3
channels can use the following encapsulation types for their logical interfaces:

« PPP, PPP CCC, and PPP TCC
. Frame Relay, Frame Relay CCC, and Frame Relay TCC
« Cisco HDLC, Cisco HDLC CCC, and Cisco HDLC TCC

For more information, see “Configuring a Point-to-Point Frame Relay Connection” on
page 212.

0 NOTE: All these configuration examples specify channel group 0 in the
interface address, which is required for configuring the t3-options and
t1-options statements.

Configuring Cisco [edit interfaces]

HDLC Encapsulation ds-2/0/1:20:0 {
on a Channelized encapsulation cisco-hdlc;
DS3-to-DSO Interface unit0{ -
family inet {
address 10.0.4.40/32 {
destination 10.0.4.41;
}
}
}
1

[edit chassis]
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fpc2{
pic0 {
ct3{
port1{
11204
channel-group O timeslots 1-5;

Configuring PPP [edit interfaces]

Encapsulation on a ds-2/0/1:20:0 {
Channelized encapsulation ppp;
DS3-to-DSO0 Interface unit O.{ )
family inet {
address 10.0.4.40/32 {
destination 10.0.4.41;

1
1
}
}
[edit chassis]
fpc2{
pic0 {
ct3{
port1{
11204
channel-group 0 timeslots 1-5;

Configuring Three [edit interfaces]
Frame Relay DLCls on 11-5/1/3:0 {

a Channelized DS3 mtu 9192;
Interface encapsulation frame-relay;

unit1{
dlci 101;
family inet {
mtu 9000;
address 10.123.1.2/32 {
destination 10.123.1.1;
1
}
family iso {
mtu 9000;
}
family mpls {
mtu 9000;
}
1
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Configuring Cisco
HDLC Encapsulation
with Byte-Encoding

Configuring Cisco
HDLC Encapsulation
with Byte-Encoding
and Framing

unit 2 {
dlci102;
family inet {
mtu 9000;
address 10.123.1.4/32 {
destination 10.123.1.3;
1
}
family iso {
mtu 9000;
}
family mpls {
mtu 9000;
}
1
unit3{
dlci103;
family inet {
mtu 9000;
address 10.123.1.6/32 {
destination 10.123.1.5;
}
}
family iso {
mtu 9000;
}
family mpls {
mtu 9000;
}
1
1

[edit interfaces ds-0/1/0:5:0]
no-keepalives;
encapsulation cisco-hdlc;
dsO-options {
byte-encoding nx56;
1
unitO {
family inet {
address 10.221.2.8/24;
1
1

[edit interfaces ds-0/1/0:5:0]
no-keepalives;
encapsulation cisco-hdlc;
t1-options {
byte-encoding nx56;
framing sf;
}
unit 0 {
family inet {
address 10.221.2.8/24;
1
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Use Time Slots
1Through 10

Use Time Slots 1
Through 5,10, and 24

[edit chassis fpc slot-number pic pic-number ct3 port port-number t1 link-number]
channel-group group-number;
timeslots 1-10;

[edit chassis fpc slot-number pic pic-number ct3 port port-number t1 link-number]
channel-group group-number;
timeslots 1-5,10,24;

Examples: Configuring Channelized DS3-to-DS1 Interfaces

Configuring Cisco
HDLC Encapsulation
on a Channelized DS3
Interface

Configuring PPP
Encapsulationona
Channelized DS3
Interface

Configuring Five Frame
Relay DLClson a
Channelized DS3
Interface

The following configuration is sufficient to get the channelized DS3-to-DS]1 interface up
and running. The T3 interface can be divided into 28 channels, each at T1 line rate. DS3
channels can use the following encapsulation types for their logical interfaces:

. PPP, PPP CCC, and PPP TCC
. Frame Relay, Frame Relay CCC, and Frame Relay TCC
« Cisco HDLC, Cisco HDLC CCC, and Cisco HDLC TCC

For more information, see “Configuring a Point-to-Point Frame Relay Connection” on
page 212.

[edit interfaces]
t1-2/0/1:20 {
encapsulation cisco-hdlc;
unit O {
family inet {
address 10.0.4.40/32 {
destination 10.0.4.41;
1
}
1
}

[edit interfaces]
t1-2/0/1:20 {
encapsulation ppp;
unit 0 {
family inet {
address 10.0.4.40/32 {
destination 10.0.4.41;
1
}
1
}

[edit interfaces]
t1-5/1/3:0 {
mtu 9192;
encapsulation frame-relay;
unit1{
dlci 101;
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family inet {
mtu 9000;
address 10.123.1.2/32 {
destination 10.123.1.1;

}
}
family iso {
mtu 9000;
}
family mpls {
mtu 9000;
}
1
unit 2 {
dlci102;
family inet {
mtu 9000;
address 10.123.1.4/32 {
destination 10.123.1.3;
1
}
family iso {
mtu 9000;
}
family mpls {
mtu 9000;
}
1
unit3{
dlci103;
family inet {
mtu 9000;
address 10.123.1.6/32 {
destination 10.123.1.5;

}

}

family iso {
mtu 9000;

}

family mpls {
mtu 9000;

}

1
unit 4 {

dlci104;

family inet {
mtu 9000;
address 10.123.1.8/32 {

destination 10.123.1.7;

1

}

family iso {
mtu 9000;

}

family mpls {
mtu 9000;
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Configuring Cisco
HDLC Encapsulation
with Byte-Encoding

Configuring Cisco
HDLC Encapsulation
with Byte-Encoding
and Framing

}
1
unit5{
dlci105;
family inet {
mtu 9000;

address 10.123.1.10/32 {
destination 10.123.1.9;

}

}

family iso {
mtu 9000;

}

family mpls {
mtu 9000;

}

1
1

[edit interfaces t1-1/1/0:1]
no-keepalives;
encapsulation cisco-hdlc;
t1-options {
byte-encoding nx56;
1
unitO {
family inet {
address 10.221.2.8/24;
1
1

[edit interfaces t1-1/1/0:1]
no-keepalives;
encapsulation cisco-hdlc;
t1-options {
byte-encoding nx56;
framing sf;
}
unit 0 {
family inet {
address 10.221.2.8/24;
1
1
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Configuring Channelized T1 Interfaces

« Channelized T110Q and IQE Interfaces Overview on page 137
« Configuring Channelized T11Q and IQE Interfaces on page 137
« Example: Configuring Channelized T11Q and IQE Interfaces on page 141

Channelized T11Q and IQE Interfaces Overview

The Channelized T1intelligent queuing (IQ) and enhanced intelligent queuing (IQE) PICs
have 10 T1 ports that you can channelize to the DSO level. Each T1interface has 24 DSO
time slots. You can combine DSO time slots (channels) to create a channel group
(NxDSO0).

The Channelized T11Q and IQE PICs are supported on the M7i, M10i, M20, M40e, M120,
and M320 routers.

Configuring Channelized T11Q and IQE Interfaces

« Configuring T110Q and IQE Interfaces on page 137

« Configuring Fractional T11Q and IQE Interfaces on page 138
« Configuring NxDSO IQ and IQE Interfaces on page 139

« Configuring Payload Loopback on page 139

« Configuring Channelized T1 Interface Properties on page 140

Configuring T11Q and IQE Interfaces

To configure a Tlinterface, include the no-partition and interface-type statements at the
[edit interfaces ct1-fpc/pic/port] hierarchy level:

[edit interfaces ct1-fpc/pic/port]
no-partition interface-type t1;

This configuration creates the interface t1-fpc/pic/port.
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0 NOTE: Fora T1 (t1-) interface configured on channelized T1 (ct1-) interface
on aChannelized T11Q or IQE PIC, you can configure the following T1 options,
but these options do not take effect for the T1 interface:

« bert-algorithm
« bert-error-rate
« bert-period

« buildout

« framing

« line-encoding
« loopback

« remote-loopback-respond

The T1interface inherits these option settings from the parent channelized
Tlinterface.

Configuring Fractional T11Q and IQE Interfaces

By default, all the time slots on a channelized T1 interface are used. To configure a
fractional T1interface on a Channelized T11Q or IQE PIC, perform the following tasks:

1. Include the no-partition statement at the [edit interfaces ct1-fpc/pic/port] hierarchy
level. This configuration creates the interface t1-fpc/pic/port.

[edit interfaces ct1-fpc/pic/port]
no-partition interface-type tJ;

2. Configure the number of time slots allocated to the T11Q or IQE interface by including
the timeslots statement at the [edit interfaces t1-foc/pic/port t1-options] hierarchy
level. DSO time slots configured on the channelized T11Q or IQE interface are numbered
from 1to 24. To configure ranges, use hyphens. To configure discontinuous time slots,
use commas. Do not include spaces.

[edit interfaces t1-fpc/pic/port t1-options]
timeslots time-slot-range;

For more information about T1 time slots, see “Configuring Fractional T1 Time Slots” on
page 185.

Example: Configuring Fractional T11Q and IQE Interfaces

Configure a fractional T1 interface that uses time slots 2 through 10:

[edit interfaces t1-0/0/0]
no-partition interface-type tI;

[edit interfaces t1-0/0/0 t1-options]
timeslots 1-10;

For a full configuration example, see the Junos OS Feature Guides.
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Configuring NxDSO IQ and IQE Interfaces

By default, all the time slots on a channelized T1 interface are used. To configure an
NxDSO IQ or IQE interface on a Channelized T110Q or IQE PIC, you must configure the
number of time slots allocated to the NxDSO IQ or IQE interface by including the partition,
timeslots, and interface-type statements at the [edit interfaces t1-fpc/pic/port] hierarchy
level, specifying the ds interface type:

[edit interfaces t1-foc/pic/port]
partition partition-number timeslots time-slot-rangeinterface-type ds;

For channelized T110Q or IQE interfaces, the partition number range is from 1 through 24.

For channelized T110 or IQE interfaces (t1-foc/pic/port), the time-slot range is from
1through 24. You can designate any combination of time slots. To configure ranges, use
hyphens. To configure discontinuous time slots, use commas. Do not include spaces. For
more information about T1 time slots, see “Configuring Fractional T1 Time Slots” on
page 185.

Example: Configuring an NxDSO IQ or IQE Interface

Configure an NxDSQ interface that uses time slots 2 through 10. This configuration creates
the ds-0/0/0:1 interface.

[edit interfaces t1-0/0/0:1]
partition 1 timeslots 1-10 interface-type ds;

For a full configuration example, see the Junos OS Feature Guides.

Configuring Payload Loopback

Clocking and loopback options are configured at the controller level for all IQ-based and
|QE-based interfaces. However, for the channelized T11Q or IQE interfaces, configure the
payload loopback on the T1 interfaces instead of the channelized T110 or IQE interface.
To configure the payload option, include the loopback payload statement at the [edit
interfaces t1-fipoc/pic/port t1-options loopback] hierarchy level.

By default, all the time slots on a channelized T11Q or IQE interface are used. There can
be a maximum of 24 channel groups per channelized T11Q or IQE interface. Thus, you
can configure a maximum of 240 channel groups per PIC.

To specify the DSO channel group number in the interface name, include a colon (:) as
a separator. Forexample, a Channelized T11Q or IQE PIC might have the following physical
and virtual interfaces:

ds-0/0/0:x

xisaDS0 channel group from 1through 24 (for more information about ranges, see Table
14 on page 140).

You can use any of the values within the range available for x; you do not have to configure
the links sequentially. In addition, the Junos OS applies the interface options you configure
according to the following rules:
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« To configure the t1-options statement, you must set channel group x to O:
ds-0/0/0:0
« There are no restrictions on configuring the dsO-options statement.

« If youdelete a configuration you previously committed for channel group O, the options
return to default values.

To configure the channel groups and time slots for a channelized T110Q or IQE interface,
include the following statements at the [edit chassis] hierarchy level:

[edit chassis]
fpc slot-number {
pic pic-number {
ct1 {
t1 link-number {
channel-group group-number;
timeslots time-slot-range;
1
1
1
}

There are 24 time slots on a T1 interface. You can designate any combination of time
slots. To configure ranges, use hyphens. To configure discontinuous time slots, use
commas. Do not include spaces.

Table 14 on page 140 shows the ranges you can specify.

Table 14: Ranges for Channelized T11Q Configuration

Item Option Range

FPC slot slot-number 0 through 7
PIC slot pic-number 0 through 3
T1 port port-number 0 through 9
DSO0 channel group partition 1through 24
Time slot time-slot-range  1through 24

The theoretical maximum number of channel groups possible per PIC is 10 * 24 = 240.
This is within the maximum bandwidth available.

Configuring Channelized T1 Interface Properties

To configure channelized T11Q or IQE interface properties, include the t1-options statement
at the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
t1-options {
byte-encoding (nx56 | nx64)
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fcs (161 32);

framing (esf | sf);

idle-cycle-flag (flags | ones);
invert-data;

line-encoding (ami | b8zs);
loopback (local | payload | remote);
start-end-flag (filler | shared);

e NOTE: If you configure the line-encoding statement with the ami option and
the byte-encoding statement with the nx64 option, excessive zeros in the
payload area may bring the interface down. To prevent this, configure the
byte-encoding statement with the nx56 option or include the invert-data
statement.

To specify options for each of the DSO channels, include the dsO-options statement at
the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
dsO-options {
byte-encoding (nx56 | nx64);
fcs (161 32);
idle-cycle-flag (flags | ones);
loopback payload;
start-end-flag (filler | shared);
1

Only a subset of the T1 options is valid for the channelized configuration; you specify the
time slots using the [edit chassis] configuration described in Examples: Interface Naming.
For more information about the T1and DSO options, see “T1 Interfaces Overview” on
page 177.

Each T1 interface has 24 time slots (DS0s). You can combine one or more of these DSO
time slots (channels) to create a channel group (NxDSO). There can be a maximum of
24 channel groups per Tl interface.

Example: Configuring Channelized T11Q and IQE Interfaces

Configure a channelized T1interface as an unpartitioned, clear channel.

Configuringa T1 [edit interfaces]
Interface ct1-2/0/0 {
no-partition interface-type t1; # t1-2/0/0
1

Configure a partitioned channel group.

Configuring a Channel [edit interfaces]
Group ct1-0/0/1{
partition 1interface-type dsO timeslots 1-10;
partition 2interface-type dsO timeslots 11-20;
}
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The following configuration is sufficient to get the channelized T110 or IQE interface up
and running:

Configuring Multiple [edit]
Interface Types interfaces {
ct1-1/72/3 {
partition 1timeslots 10 interface-type ds; # ds-1/2/3:1
partition 2 timeslots 1-9 interface-type ds; # ds-1/2/3:2
}
ds-1/2/3:1{
unit O {
family inet {
address 10.25.1.2/24;
}
}
1
ds-1/2/3:2 {
unit O {
family inet {
address 10.25.2.2/24;
1
}
1
1
[edit]
interfaces {
ct1-1/72/6 {
no-partition interface-type t1; # t1-1/2/6
1
11-1/72/6 {
t1-options {
timeslots 1-2;
}
unit 0 {
family inet {
address 10.255.126.2/24;
1
}
}
1
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Configuring Channelized El Interfaces

« Channelized E110Q and IQE Interfaces Overview on page 143

« Configuring Channelized E11Q and IQE Interfaces on page 143

« Configuring Channelized E1 Interfaces on page 145

« Example: Configuring Channelized E110Q or IQE Interfaces on page 147

. Example: Configuring Channelized E1 Interfaces on page 148

Channelized E11Q and IQE Interfaces Overview

Each Channelized E1 PIC, Channelized ET Intelligent Queuing (IQ) PIC and Channelized
E1Enhanced Intelligent Queuing (IQE) PIC has 10 E1 ports that you can channelize to the
NxDSO level. Each El interface has 32 time slots (DSO0), in which time slot O is reserved.
You can combine one or more of these DSO time slots (channels) to create a channel
group NxDSO.

Configuring Channelized E11Q and IQE Interfaces

« Configuring E110Q and IQE Interfaces on page 143
« Configuring Fractional E110Q and IQE Interfaces on page 144
« Configuring NxDSO IQ and IQE Interfaces on page 144

o NOTE: Class-of-service (CoS) rules cannot be applied to anindividual channel
configured on channelized IQ and IQE interfaces. You can only apply CoS
rules to the aggregate bit streams.

Configuring E11Q and IQE Interfaces

To configure an El interface, include the no-partition and interface-type statements at
the [edit interfaces cel-fpc/pic/port] hierarchy level:

[edit interfaces cel-fpc/pic/port]
no-partition interface-type el;

This configuration creates interface el-foc/pic/port.
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Configuring Fractional E11Q and IQE Interfaces

By default, all the time slots on a channelized E1 interface are used. To configure a
fractional E1 interface on a Channelized E11Q PIC, perform the following tasks:

1. Include the no-partition statement at the [edit interfaces cel-fpc/pic/port] hierarchy
level:

[edit interfaces cel-fpc/pic/port]
no-partition interface-type ef,

This configuration creates interface el-fpc/pic/port.

2. Configure the number of time slots allocated to the E110Q or IQE interface by including
the timeslots statement at the [edit interfaces el-fpc/pic/port el-options] hierarchy
level:

[edit interfaces el-fpc/pic/port el-options]
timeslots time-slot-range;

NxDSO0 time slots configured on either a channelized STM1 10 or IQE interface or a
channelized E11Q or IQE interface are numbered from 1to 31 (0 is reserved), while
fractional E1 time slots are numbered from 2 to 32 (1is reserved).

To configure ranges, use hyphens. To configure discontinuous time slots, use commas.
Do not include spaces.

For more information about E1 time slots, see “Configuring Fractional E1 Time Slots” on
page 166.

Example: Configuring Fractional E11Q and IQE Interfaces

Configure a fractional El interface that uses time slots 2 through 10:

[edit interfaces cel-0/0/0]
no-partition interface-type efl;

[edit interfaces e1-0/0/0 el-options]
timeslots 2-10;

For a full configuration example, see the Junos OS Feature Guides.

Configuring NxDSO IQ and IQE Interfaces

By default, all the time slots on a channelized E1 interface are used. To configure an
NxDSO0 IQ interface on a Channelized E110 or IQE PIC, you must configure the number of
time slots allocated to the NxDSO IQ or IQE interface by including the partition, timeslots,
and interface-type statements at the [edit interfaces cel-fpc/pic/port] hierarchy level,
specifying the ds interface type:

[edit interfaces cel-fpc/pic/port]
partition partition-number timeslots time-slot-range interface-type ds;

For channelized E11Q and IQE interfaces, the partition number range is from 1through 31.

For E11Q and IQE interfaces (el-fpc/pic/port), the time-slot range is from 2 through 31.
For channelized E11Q and IQE interfaces (cel-fpc/pic/port), the time-slot range is from
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1through 31. You can designate any combination of time slots. To configure ranges, use
hyphens. To configure discontinuous time slots, use commas. Do not include spaces. For
more information about E1 time slots, see “Configuring Fractional E1 Time Slots” on
page 166.

Example: Configuring an NxDSO IQ or IQE Interface

Configure an NxDSOQ interface that uses time slots 2 through 10. This configuration creates
the ds-0/0/0:1:1 interface.

[edit interfaces cel-0/0/0:1]
partition 1 timeslots 2-10 interface-type ds;

For a full configuration example, see the Junos OS Feature Guides.

Configuring Channelized E1 Interfaces

By default, all the time slots on a channelized E1 interface are used. There can be a
maximum of 24 channel groups per channelized E1 interface. Thus, you can configure a
maximum of 240 channel groups per PIC.

To specify the DSO channel group number in the interface name, include a colon (:) as
a separator. For example, a Channelized E1 PIC might have the following physical and
virtual interfaces:

ds-0/0/0:x

where x is a DSO channel group from O through 23 (for more information about ranges,
see Table 15 on page 146).

You can use any of the values within the range available for x; you do not have to configure
the links sequentially. In addition, the Junos OS applies the interface options you configure
according to the following rules:

. To configure the el-options statement, you must set channel group x to O:
ds-0/0/0:0
« There are no restrictions on configuring the ds0O-options statement.

« If youdelete a configuration you previously committed for channel group O, the options
return to default values.

To configure the channel groups and time slots for a channelized E1 interface, include
the following statements at the [edit chassis] hierarchy level:

[edit chassis]
fpc slot-number {
pic pic-number {
cel{
el link-number {
channel-group group-number;
timeslots time-slot-range;
1
}
1

Copyright © 2011, Juniper Networks, Inc. 145


http://www.juniper.net/techpubs/software/junos/junos112/feature-guide-index/index.html

Junos® OS 11.3 Channelized Interfaces Configuration Guide

o NOTE: If you commit the interface name but do not include the [edit chassis]
configuration, the Channelized E1 PIC behaves like a standard E1 PIC, and
none of the DSO functionality is accessible.

There are 32 time slots on an El interface; however, time slot O is reserved. You can
designate any combination of time slots. To configure ranges, use hyphens. To configure
discontinuous time slots, use commas. Do not include spaces.

Table 15 on page 146 shows the ranges you can specify.
Table 15: Ranges for Channelized E1 Configuration

Item Option Range

FPC slot slot-number 0 through 7
(see note below)

PIC slot pic-number O through 3

E1link link-number 0 through 9

DSO0 channel group group-number 0 through 23

Time slot time-slot-range O through 31 (with time slot O reserved)

(see note below)

The theoretical maximum number of channel groups possible per PIC is 10 * 24 = 240.
This is within the maximum bandwidth available.

o NOTE: NxDSO0 time slots configured on either a channelized STM11Q or IQE
interface or channelized E11Q or IQE interface are numbered from 1to 31 (O
is reserved), while fractional E1 time slots range from 2 to 32 (1is reserved).

The FPC slot range depends on the router. For a routing matrix, the range is
from O through 31. For M40, M40e, M160, M320, M120, and other T Series
routers, the range is from O through 7. For M20 routers, the range is from O
through 3. For M10 and M10i routers, the range is from O through 1. For M5
and M7i routers, the only applicable value is O.

Configuring Channelized E1 Interface Properties

To configure channelized E1 interface properties, include the el-options statement at the
[edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
el-options {
fcs (161 32);
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framing (8704 | g704-no-crc4 | unframed);
idle-cycle-flag (flags | ones);

loopback (local | remote);

start-end-flag (filler | shared);

}

To specify options for each of the DSO channels, include the dsO-options statement at
the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
dsO-options {
byte-encoding (nx56 | nx64);
fcs (16 ] 32);
idle-cycle-flag (flags | ones);
loopback payload;
start-end-flag (filler | shared);
1

For DSO channels on a channelized Elinterface, the clocking statement is supported only
for channel O; it is ignored if included in the configuration of channels 1through 11. The
clock source configured for channel O applies to all channels on the channelized E1
interface. The individual DSO channels use a gapped 45-MHz clock as the transmit clock.
When you configure the clock source for a channelized interface—ds-fpc/pic/port:0, for
example—you must also include the channel-group statement at the [edit chassis]
hierarchy level, and specify channel group O. For more information, see “Clock Sources
on Channelized Interfaces” on page 32.

Only a subset of the E1 options is valid for the channelized configuration; you specify the
time slots using the [edit chassis] configuration described in Examples: Interface Naming.
For more information about the E1 and DSO options, see “E1 Interfaces Overview” on
page 161“E1 Interfaces Overview” on page 161 and “T1 Interfaces Overview” on page 177.

Each Elinterface has 32 time slots (DSO0s), in which time slot O is reserved. You can
combine one or more of these DSO time slots (channels) to create a channel group
(NxDSO0). There can be a maximum of 24 channel groups per El interface.

Example: Configuring Channelized E11Q or IQE Interfaces

Configuring an E1
Interface

Configuring Multiple
Interface Types

Configure a channelized El interface as an unpartitioned, clear channel:

[edit interfaces]
cel-2/0/0 {

no-partition interface-type el; # e1-2/0/0
1

The following configuration is sufficient to get the channelized E11Q or IQE interface up
and running:

[edit]
interfaces {
cel-1/2/3{
partition 1 timeslots 10 interface-type ds; # ds-1/2/3:1
partition 2 timeslots 1-9 interface-type ds; # ds-1/2/3:2
1
ds-1/2/3:1{
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unit 0 {
family inet {
address 10.25.1.2/24;
}
}
1
ds-1/2/3:2 {
unit 0 {
family inet {
address 10.25.2.2/24;
}
}
1
1
[edit]
interfaces {
cel-1/2/6 {
no-partition interface-type el; # el-1/2/6
1
el-1/2/6 {
el-options {
timeslots 1-2;
}
unit 0 {
family inet {
address 10.255.126.2/24;
}
}
1
1

Example: Configuring Channelized E1 Interfaces

The following configuration is sufficient to get the channelized El interface up and running:

Configuring an E1 [edit chassis]
Interface, E1 Options, fpc O {

and DSO Options pic1{
cel {

el0{
channel-group O timeslots 1;
channel-group 1 timeslots 2;
channel-group 5 timeslots 5-7;
1
el4{
channel-group 10 timeslots 11,17,28-31,
1
}
1
1
[edit interfaces ds-0/1/0:0]
el-options {
fcs 32;
framing g704-non-grc;
loopback remote;
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1

[edit interfaces ds-0/1/4:10]

dsO-options {
byte-encoding nx56;
start-end-flag filler;

1

The above configuration results in the following interfaces:

ds-0/1/0:1, with time slot 1 allocated
ds-0/1/0:5, with time slots 5 through 7 allocated
ds-0/1/4:10, with time slots 11, 17, and 28 through 31 allocated

The remaining ports (other than O and 4) remain as regular El interfaces (and follow the
el-0/1/x naming convention).

[edit chassis]
fpcO{
pic1{
cel {
el0{
channel-group 1timeslots 1;
channel-group 5 timeslots 5-7;
}
el4{
channel-group 10 timeslots 11,17, 28-31;
1
}
1
}

Use Time Slots [edit chassis fpc slot-number pic pic-number cel el link-number]
1 Through 10 channel-group group-number;
timeslots 1-10;

Use Time Slots [edit chassis fpc slot-number pic pic-number cel el link-number]

1Through 5,10, and 24 channel-group group-number;
timeslots 1-5,10,24;
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Configuring Channelized E1PRlIand T1PR|
INnterfaces

« Channelized E1 PRI and T1 PRI Overview on page 151

« Configuring a Clear Channel on a Dual-Port Channelized T1-E1 PIM on page 152

« Configuring a Channelized T1/E1 Interface to Drop and Insert Time Slots on page 152
« Configuring Primary Rate Interfaces on page 153

« Allocating B-Channels for Dialout on page 155

« Configuring PRI Interfaces on page 155

« Example: Configuring a Channelized T1Interface as Primary Rate Interface on page 156

Channelized E1 PRI and T1 PRI Overview

J Series Services Routers equipped with a Dual-Port Channelized T1/E1 PIM support
Integrated Services Digital Network (ISDN) Primary Rate Interfaces (PRIs). ISDN PRI,
referred to as S2M in Europe, is the “primary” extended ISDN network interface. It offers
a larger capacity of digital channels utilizing a variety of improved mediums, and is used
by large organizations with intensive communication needs. In contrast, the ISDN Basic
Rate Interface (BRI), known as SO in Europe, provides a limited number of channels,
transmitting over copper wire, and is used by smaller organizations or individuals with
less intensive communication needs. For more information about configuring ISDN BRI
interfaces, see Configuring ISDN Physical Interface Properties.

Unlike channelized PICs on the M Series and T Series routers, the interface type on the
Dual-Port Channelized T1/E1 PIM is configurable. A single interface can operate as either
a channelized T1 or channelized E1 interface (or clear channel) or as an ISDN PRI. The
ISDN PRI channels can operate on the same interface as T1 or E1 channels. The PIM also
supports a “drop-and-insert” feature, allowing you to insert channels from one port on
the PIM into the other port on the PIM.

These ISDN channels are delivered to the user in one of two predefined configurations:

« ISDN BRI is configured by specifying properties for a physical (br-) interface and a
logical (dln) interface.

« For ISDN PRI, you configure:
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1. Eitherachannelized E1 (cel-pim/0/port) or channelized T1 (ct1-pim/0/port) interface.

2. Time slots within a cel-pim/0/port interface or ct1-pim/0/port interface.

3. Abearer (B) channel bec-pim/0/port:channel interface for each time slot that you
want to function as an ISDN PRI B-channel. The B-channel is used for data, video,
voice, and multimedia. You can create up to 30 B-channels on a channelized E1
interface, and 23 B-channels on a channelized T1 interface.

4. One delta (D) channel, used between switching equipment in the ISDN network
and the ISDN equipment at your site for signaling. For channelized E1, the D-channel
must be time slot 16. For channelized T1, the D-channel must be time slot 24.

0 NOTE: Time slots can also be shared with ds-pim/0/port time slots within
the same channelized interface.

Channelized E1and T1PIMs on J Series routers provide support for ISDN PRI connectivity
for dial-in and callback, and for use as primary or backup network connections.

Configuring a Clear Channel on a Dual-Port Channelized T1-E1 PIM

A clear channel is an interface that uses the entire bandwidth of the port on a PIM. To
configure a clear channel, include the no-partition and interface-type statements in the
configuration. On a Dual-Port Channelized T1-E1PIM, you can configure two clear-channel
interfaces.

To configure an El interface, include the no-partition and interface-type statements at
the [edit interfaces cel-pim/0/port] hierarchy level:

[edit interfaces cel-pim/0/port]
no-partition interface-type efl;

This configuration creates interface el-pim/0/port.

To configure aTl interface, include the no-partition and interface-type statements at the
[edit interfaces ct1-pim/0/port] hierarchy level:

[edit interfaces ct1-pim/0/port]
no-partition interface-type ti;

This configuration creates interface t1-pim/0/port.

Configuring a Channelized T1/E1 Interface to Drop and Insert Time Slots

On channelized T1/E1 interfaces configured for channelized operation, you can insert
channels (time slots) from one port (for example, channels carrying voice) directly into
the other port on the PIM, to replace channels coming through the Routing Engine. This
feature, known as drop and insert, allows you to integrate voice and data on a single T1
or E1link by removing the DSO time slots of one T1 or E1 port and replacing them by
inserting the time slots of another T1 or E1 port. It is not necessary to use the same time
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slots on both interfaces, but the time slots count must be same. The channels that are
not configured for the drop-and-insert feature are used for normal traffic.

You can configure:

« 30 channelized E1time slots, with the 16th time slot operating as the signaling channel

« 23 channelized T1time slots, with the 24th time slot operating as the signaling channel

The signaling channel, or D-channel, must be part of the channels that are being switched
through the drop-and-insert functionality. The Junos OS does not support switching of
voice and data between ports by default.

Both ports involved in the drop-and-insert configuration must use the same clock
source—either the router's internal clock or an external clock.

The following clock source settings are valid:

« When port O is set to use the internal clock, port 1 must also be set to use it, and vice
versa.

. When port O is set to use its external clock, port 1 must be set to run on the same
clock—the external clock for port O.

« When port 1is set to use its external clock, port O must be set to run on the same
clock—the external clock for port 1.

For more details about valid clock combinations, see the Junos OS Interfaces and Routing
Configuration Guide.

To configure drop-and-insert time slots on a channelized T1interface, include the partition
statement at the [edit interfaces ct1-pim/0/port] hierarchy level with the timeslots
statement and interface-type statements specified:

[edit interfaces]

ct1-pim/0/port {
partition 1 timeslots 1-10 interface-type ds;
partition 2 timeslots 11-14 interface-type ds;
partition 3 timeslots 15-32 interface-type ds;

}

This configuration creates interfaces ds-pim/0/port:1, ds-pim/0/port:2, and
ds-pim/0/port:3.

Use the same configuration to create drop-and insert time slots on a channelized E1
interface by including the partition statement and options at the [edit interfaces
cel-pim/0/port] hierarchy level.

Configuring Primary Rate Interfaces

Primary rate interfaces are a combination of B-channels with one controlling D-channel
for the group. Configure B-channel interfaces for each time slot that you want to function
as an ISDN PRI interface. The B-channel is used for data, video, voice, and multimedia.
You can create:
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« 23 B-channels on a channelized T1interface
« 30 B-channels on a channelized E1interface
To configure B-channels on a channelized T1 interface, include the partition statement

at the [edit interfaces ct1-pim/0/port] hierarchy level with the timeslots statement and
interface-type bc specified:

[edit interfaces]
ct1-pim/0/port {

partition 1-23 timeslots 1-23 interface-type bc;
1

This configuration creates interfaces be-pim/0/port:1 through bc-pim/0/port:1, and
ds-pim/0/port:3.

Use the same configuration to create B-channels on a channelized Elinterface by including
the partition statement and options at the [edit interfaces cel-pim/0/port] hierarchy level.

One D-channel is used between switching equipment in the ISDN network and the ISDN
equipment at your site for signaling. For channelized E1, the D-channel must be time slot
16. For channelized T1, the D-channel must be time slot 24.

To configure a D-channel on a channelized T1 interface, include the partition statement
at the [edit interfaces ct1-pim/0/port] hierarchy level with the timeslots statement and
interface-type dc specified:

[edit interfaces]
ct1-pim/0/port {
partition 24 timeslots 24 interface-type dc;

This configuration creates interfaces dc-pim/0/port.

Use the same configuration to create B-channels on a channelized Elinterface by including
the partition statement and options at the [edit interfaces cel-pim/0/port] hierarchy level.

[edit interfaces]
cel-pim/0/port {
partition 16 timeslots 16 interface-type dc;

}

To view PRI or ISDN options information about interface, use the following operational
mode commands supporting BRI interfaces:

« show interfaces interface-name detail
« show interface din

« show isdn calls

« show isdn history

« show isdn q921 statistics

« show isdn q931 statistics

« show isdn status
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0 NOTE: You must configure a D-channel and B-channels to complete your
ISDN PRI line configuration.

e NOTE: You can configure dso-options on the B-channel, but you cannot
configure parameters for a D-channel. However, when interface statistics
are displayed, both B-channel and D-channel interfaces have statistical
values.

Allocating B-Channels for Dialout

You can configure the system to allocate B-channels for dialout from lowest or highest
numbered B-channel (ascending or descending order). By configuring this feature, you
reduce chances of “glare” on PRI lines carrying a mix of incoming and outgoing calls.

To configure the B-channel allocation, include the idsn-options and bchannel-allocation
statements at the [edit interfaces ct1-pim/0/port | cel-pim/0/port] hierarchy level:

[edit interfaces]

(ct1-pim/0/port | cel-pim/0/port) {
isdn-options {
(bchannel-allocation (ascending | descending);
}

1

Configuring PRI Interfaces

When you create a PRI from a channelized E1 or channelized T1interface, you can select
all the slots for the PRI, or just a few of them, leaving the rest as ds- interfaces.

To configure a PRI from a channelized T1 interface, include the partition statement at
the [edit interfaces ct1-pim/0/port] hierarchy level with the timeslots statement and
interface-type bc specified:

[edit interfaces]

ctl-pim/0/port {
partition 1 timeslots 1-10 interface-type ds;
partition 2 timeslots 11-24 interface-type pr;

1
This configuration creates interfaces ds-pim/0/port:1 through pr-pim/0/port:2.

Use the same configuration to create interfaces on a channelized Elinterface by including
the partition statement and options at the [edit interfaces cel-pim/0/port] hierarchy level.

To configure channelized E1 interface properties, include the el-options statement at the
[edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
el-options {
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fcs (161 32);
framing (g704 | g704-no-crc4 | unframed);
idle-cycle-flag (flags | ones);
loopback (local | remote);
start-end-flag (filler | shared);
1

To specify options for each of the DSO channels, include the dsO-options statement at

the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
dsO-options {
byte-encoding (nx56 | nx64);
fcs (16 ] 32);
idle-cycle-flag (flags | ones);
loopback payload;
start-end-flag (filler | shared);
1

Example: Configuring a Channelized T1 Interface as Primary Rate Interface

Configure a channelized T1interface to operate fully as a PRI:

[edit interfaces]
ct1-2/0/0 {
partition 1-23 timeslots 1-23 interface-type bc;
partition 24 timeslots 24 interface-type dc;
tl-options {
line-encoding b8zs;
framing esf;
1
traceoptions {
flag q937;
flag q921;
file {
pri_trace_log;
1
1
dialer-options {
pool 1 priority 25;
1
isdn-options {
switch-type att5e;
bchannel-allocation descending;
incoming-called-number 384101,
incoming-called-number 384102;
incoming-called-number 384103;
1
1

[edit interfaces]
dlo {
unit O {
dialer-options {
pool 1;
dial-string 384010;
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incoming-map {
accept-all;
}
}
family inet {
filter {
dialer int-packet;
1
address 13.1.1.2/24;
}
1
1
[edit firewall]
family inet {
dialer-filter int-packet {
term term1 {
from {
destination address {
13.1.1.1/24;
1
protocol icmp;
then note;
}
}
termterm2 {
thenignore;
}
1
}
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« Configuring E1 Interfaces on page 161
« Configuring E3 Interfaces on page 169
« Configuring T1 Interfaces on page 177
« Configuring T3 Interfaces on page 187
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Configuring El Interfaces

« EllInterfaces Overview on page 161

« Configuring E1 Physical Interface Properties on page 162
« Configuring E1 BERT Properties on page 162

« Configuring the E1 Frame Checksum on page 163

« Configuring E1 Framing on page 163

« Configuring the E1 Idle Cycle Flag on page 164

« Configuring E1 Data Inversion on page 164

« Configuring E1 Loopback Capability on page 164

« Configuring E1 Start and End Flags on page 166

« Configuring Fractional E1 Time Slots on page 166

El Interfaces Overview

Elis a standard WAN digital communication format designed to operate over copper
facilities at a rate of 2.048 Mbps. Widely used outside North America, it is a basic
time-division multiplexing scheme used to carry digital circuits. The following standards
apply to Elinterfaces:

« |ITU-T Recommendation G.703, Physical/electrical characteristics of hierarchical digital
interfaces, describes data rates and multiplexing schemes for the E Series.

. ITU-T Recommendation G.751, General Aspects of Digital Transmission Systems: Terminal
Equipment, describes framing methods.

« ITU-T Recommendation G.775, Loss of Signal (LOS) and Alarm Indication Signal (AIS)
Defect Detection and Clearance Criteria, describes alarm reporting methods.

o NOTE: The Juniper Networks E1 Physical Interface Card (PIC) does not
support Channel Associated Signaling (CAS).
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Configuring E1 Physical Interface Properties

To configure El-specific physical interface properties, include the el-options statement
at the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
el-options {
bert-error-rate rate;
bert-period seconds;
fcs (16 ] 32);
framing (8704 | g704-no-crc4 | unframed);
idle-cycle-flag (flags | ones);
invert-data;
loopback (local | remote);
start-end-flag (filler | shared);
timeslots time-slot-range;

}

Configuring E1 BERT Properties

This section discusses BERT properties for the E1 interface specifically. For general
information about the Junos implementation of the BERT procedure, see Interface
Diagnostics.

You can configure an Elinterface or a CE1 or E1 partition on a channelized PIC to execute
a bit error rate test (BERT) when the interface receives a request to run this test. You
specify the duration of the test and the error rate to include in the bit stream by including
the bert-period and bert-error-rate statements at the [edit interfaces interface-name
el-options] hierarchy level:

[edit interfaces interface-name el-options]
bert-error-rate rate;
bert-period seconds;

By default, the BERT period is 10 seconds. You can configure the BERT period to last
from 1through 239 seconds on some PICs and from 1through 240 seconds on other PICs.
Standard CE]1, standard ET, E11Q, and E1 IQE interfaces, and PICs partitioned to CE1 and
E1 channels, support an extended BERT period range, up to 86,400 seconds (24 hours),
and have a default BERT period value of 240 seconds.

e NOTE: When configuring E1and CEl interfaces on 10-port Channelized E1/T1
IQE PICs, the bert-period statement must be included at the [edit interfaces
cel-fpc/pic/port] hierarchy level.

rate is the bit error rate. This can be an integer from O through 7, which corresponds to a
bit error rate from 107° (0, which corresponds to no errors) to 107 (1 error per 10 million
bits). The default is O.

Individual concatenated E1 interfaces do not support the bert-algorithm configuration
statement. For individual concatenated E1 interfaces, the bert-algorithm statement at
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the [edit interfaces interface-name el-options] hierarchy level is ignored. The algorithm
forthe E1 BERT procedure is pseudo-2e15-0151 (pattern is 2"°—1, as defined in the CCITT/ITU
0.151 standard).

For channelized E1 intelligent queuing (IO and IQE) interfaces, you can configure the
BERT algorithm by including the bert-algorithm statement at the [edit interfaces
cel-fpc/pic/port el-options] or [edit interfaces el-fpc/pic/port el-options] hierarchy level:

[edit interfaces cel-fpc/pic/port el-options]
bert-algorithm algorithm;

[edit interfaces el-fpc/pic/port el-options]
bert-algorithm algorithm;

For a list of supported algorithms, enter a ? after the bert-algorithm statement; for
example:

[edit interfaces cel-0/0/0 el-options]

user@host# set bert-algorithm ?

Possible completions:

pseudo-2ell-0152 Patternis 2711 -1 (per O.152 standard)
pseudo-2e15-0151 Patternis 2715 - 1 (per O.152 standard)
pseudo-2e20-0151 Patternis 2720 - 1 (per O.151 standard)
pseudo-2e20-0153 Patternis 2720 - 1 (per O.153 standard)

Configuring the E1 Frame Checksum

By default, the El interface supports a 16-bit 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, include the fcs 32 statement at the [edit interfaces
interface-name el-options] hierarchy level:

[edit interfaces interface-name el-options]
fcs 32;

To return to the default 16-bit frame checksum, delete the fcs 32 statement from the
configuration:

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

To explicitly configure a 16-bit checksum, include the fcs 16 statement at the [edit
interfaces interface-name el-options] hierarchy level:

[edit interfaces interface-name el-options]
fcs16;

Configuring E1 Framing

By default, El interfaces use the G704 framing mode. You can configure the alternative
unframed mode if needed.

To have the interface use the unframed mode, include the framing statement at the [edit
interfaces interface-name el-options] hierarchy level, specifying the unframed option:
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[edit interfaces interface-name el-options]
framing unframed;

To explicitly configure G704 framing, include the framing statement at the [edit interfaces
interface-name el-options] hierarchy level, specifying the g704 option:

[edit interfaces interface-name el-options]
framing g704;

By default, G704 framing uses CRC4. To explicitly configure an interface’s G704 framing
to not use CRC4, include the framing statement at the [edit interfaces interface-name
el-options] hierarchy level, specifying the g704-no-crc4 option:

[edit interfaces interface-name el-options]
framing g704-no-crc4;

Configuring the E1 Idle Cycle Flag

By default, an Elinterface transmits the value Ox7E in the idle cycles. To have the interface
transmit the value OxFF (all ones) instead, include the idle-cycle-flag statement at the
[edit interfaces interface-name el-options] hierarchy level, specifying the ones option:

[edit interfaces interface-name el-options]
idle-cycle-flag ones;

To explicitly configure the default value of Ox7E, include the idle-cycle-flag statement
with the flags option:

[edit interfaces interface-name el-options]
idle-cycle-flag flags;

Configuring E1 Data Inversion

By default, data inversion is disabled. To enable data inversion at the HDLC level, include
the invert-data statement at the [edit interfaces interface-name el-options] hierarchy
level:

[edit interfaces interface-name el-options]
invert-data;

When you enable data inversion, all data bits in the data stream are transmitted inverted;
that is, zeroes are transmitted as ones and ones as zeroes. Data inversion is normally
used only in AMI mode to guarantee ones density in the transmitted stream.

Configuring E1 Loopback Capability

You can configure loopback capability between the local Elinterface and the remote
channel service unit (CSU), as shown in Figure 29 on page 165. You can configure the
loopback to be local or remote. With local loopback, the Elinterface can transmit packets
to the CSU, but receives its own transmission back again and ignores data from the CSU.
With remote loopback, packets sent from the CSU are received by the E1 interface,
forwarded if there is a valid route, and immediately retransmitted to the CSU.
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Figure 29: Remote and Local E1 Loopback
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To configure loopback capability on an El interface, include the loopback statement at
the [edit interfaces interface-name el-options] hierarchy level:

[edit interfaces interface-name el-options]
loopback (local | remote);

Packets can be looped on either the local router or the remote CSU.

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, you issue the test interface command.

For more information about configuring BERT, see Interface Diagnostics. For more
information about using operational mode commands to test interfaces, see the Junos
OS System Basics and Services Command Reference.

To turn off the loopback capability, remove the loopback statement from the configuration:

[edit]

user@host# delete interfaces el-fpc/pic/port el-options loopback
You can 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
command:

user@host> show interfaces interface-name extensive

Example: Configuring E1 Loopback Capability

To determine whether a problem is internal or external, loop packets on both the local
and the remote router. To do this, include the no-keepalives and encapsulation cisco-hdlc
statements at the [edit interfaces interface-name] hierarchy level and the loopback local
statement at the [edit interfaces interface-name el-options] hierarchy level.

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.

[edit interfaces]
el-1/0/0 {
no-keepalives;
encapsulation cisco-hdlc;
el-options {
loopback local;
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1
unit O {
family inet {
address 10.100.100.1/24;
}
1
1

Configuring E1 Start and End Flags

By default, start and end flags are shared.

To configure an El interface to wait two idle cycles between the start and end flags,
include the start-end-flag statement with the filler option at the [edit interfaces
interface-name el-options] hierarchy level:

[edit interfaces interface-name el-options]
start-end-flag filler;

To revert to the default behavior, sharing the transmission of start and end flags, include
the start-end-flag statement with the shared option at the [edit interfaces interface-name
el-options] hierarchy level:

[edit interfaces interface-name el-options]
start-end-flag shared;

Configuring Fractional E1 Time Slots

By default, all the time slots on an El interface are used. To configure the number of time
slots allocated to a fractional E1 interface, include the timeslots statement at the [edit
interfaces interface-name el-options] hierarchy level:

[edit interfaces interface-name el-options]
timeslots time-slot-range;

There are 32 time slots on an El interface. Time slot O is always reserved for framing and

cannot be used to configure a fractional E1 interface.

Time slot numbering constraints vary for different E1 PICs, as follows:

« For 4-port E1PICs, the configurable time slot range is 1through 31 (time slot O is reserved
for framing).

« For 10-port Channelized E1 and 10-port Channelized E1 Intelligent Queuing (IQ) PICs,
the configurable time slot range is 2 through 32 (time slots O and 1 are reserved for
framing).

. For Enhanced Intelligent Queuing (IQE) PICs, the configurable time slot range is 2
through 32.
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« NxDSO0 time slots configured on either a channelized STM11Q interface or a channelized
E1lQ interface are numbered from 1to 31 (0O is reserved), while fractional E1 time slots
are numbered from 2 to 32 (O and 1 are reserved).

. For fractional E1 interfaces only, if you connect a 4-port E1 PIC to a device that uses
time slot numbering from 2 through 32, you must subtract 1from the configured number
of time slots. To do this, include the timeslots statement at the [edit interfaces
interface-name el-options] hierarchy level, and offset 1 from the specified slot number.

0 NOTE: When configuring fractional E1 time slots, you also must include the
framing g704 statement at the [edit interfaces el-fpc/pic/port el-options]
hierarchy level.

To configure ranges, use hyphens. To configure discontinuous time slots, use commas.
Do not include spaces.

Example: Configuring Fractional E1 Time Slots

Use Time Slots
4 Through 6,11, and 25

Use Time Slots
1Through 10

Use Time Slots
1Through 5,10, and 24

In this example, time slots are offset by 1to compensate for the fractional E1 interface
being connected to a device that uses time slot numbering from O through 31.

[edit interfaces interface-name el-options] # Fractional El interface
timeslots 4-6,11,25;

[edit interfaces interface-name el-options]
timeslots 1-10;

[edit interfaces interface-name el-options]
timeslots 1-5,10,24;
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Configuring E3 Interfaces

« E3Interfaces Overview on page 169

« Configuring E3 Physical Interface Properties on page 170
« Configuring E3 BERT Properties on page 170

« Configuring the E3 CSU Compatibility Mode on page 171
« Configuring the E3 Frame Checksum on page 172

« Configuring the E3 Idle Cycle Flag on page 173

« Configuring E3 Data Inversion on page 173

« Configuring E3 Loopback Capability on page 173

« Configuring E3 HDLC Payload Scrambling on page 175

« Configuring the E3 Start and End Flags on page 175

« Configuring E3 1Q and IQE Unframed Mode on page 175

E3 Interfaces Overview

E3is a high-speed WAN digital communication technique designed to operate over
copper facilities at a rate of 34.368 Mbps. Widely used outside North America, it is the
time-division multiplexing scheme used to carry 16 E1 circuits. The following standards
apply to E3 interfaces:

« ITU-T Recommendation G.703, Physical/electrical characteristics of hierarchical digital
interfaces, describes data rates and multiplexing schemes for the E Series.

« |ITU-T Recommendation G.751, General Aspects of Digital Transmission Systems: Terminal
Equipment, describes framing methods.

« ITU-T Recommendation G.775, Loss of Signal (LOS) and Alarm Indication Signal (AIS)
Defect Detection and Clearance Criteria, describes alarm reporting methods.

The Junos OS supports the E3 Physical Interface Card (PIC) and the E3 Intelligent Queuing
(IQandIQE) PICs. The E31Q and E3 IQE PICs supports transmission scheduling on logical
interfaces. For more information, see the Junos OS Class of Service Configuration Guide.

e NOTE: Inunframed mode, the E3 IQ and E3 IQE PICs do not detect yellow or
loss-of-frame alarms.
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Configuring E3 Physical Interface Properties

To configure E3-specific physical interface properties, include the e3-options statement
at the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
e3-options {
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
compatibility-mode (digital-link | kentrox | larscom) <subrate value>;
fcs (161 32);
idle-cycle-flag value;
invert-data;
loopback (local | remote);
(payload-scrambler | no-payload-scrambler);
start-end-flag value;
(unframed | no-unframed);

}

Configuring E3 BERT Properties

This section discusses BERT properties for the E3 interface specifically. For general
information about the Junos implementation of the BERT procedure, see Interface
Diagnostics.

You can configure an E3 interface to execute a bit error rate test (BERT) when the interface
receives a request to run this test. You specify the duration of the test, the pattern to
send in the bit stream, and the error rate to include in the bit stream by including the
bert-period, bert-algorithm, and bert-error-rate statements at the [edit interfaces
interface-name e3-options] hierarchy level:

[edit interfaces interface-name e3-options]
bert-algorithm algorithm;

bert-error-rate rate;

bert-period seconds;

By default, the BERT period is 10 seconds. You can configure the BERT period to last
from 1through 239 seconds on some PICs and from 1through 240 seconds on other PICs.

rate is the bit error rate. This can be an integer from O through 7, which corresponds to a
bit error rate from 10™° (0, which corresponds to no errors) to 107 (1 error per 10 million
bits).

algorithm is the pattern to send in the bit stream. On E3 interfaces, you can also select
the pattern to send in the bit stream by including the bert-algorithm statement at the
[edit interfaces interface-name interface-options] hierarchy level:

[edit interfaces interface-name interface-options]
bert-algorithm algorithm;

For a list of supported algorithms, enter a ? after the bert-algorithm statement; for
example:
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[edit interfaces e3-0/0/0 e3-options]

user@host# set bert-algorithm ?

Possible completions:

pseudo-2e11-0152 Pattern is 2711 -1 (per O.152 standard)
pseudo-2e15-0151 Pattern is 2715 - 1 (per O.152 standard)
pseudo-2e20-0151 Pattern is 2720 - 1 (per O.151 standard)
pseudo-2e20-0153 Patternis 2720 - 1 (per O.153 standard)

For specific hierarchy information, see individual interface types. For information about
running the BERT procedure, see the Junos OS System Basics and Services Command
Reference.

Configuring the E3 CSU Compatibility Mode

Subrating an E3 interface reduces the maximum allowable peak rate by limiting the
High-level Data Link Control (HDLC)-encapsulated payload. Subrate modes configure
the PIC to connect with channel service units (CSUs) that use proprietary methods of
multiplexing.

On M Series and T Series routers, you can configure E3 interfaces to be compatible with
a Digital Link, Kentrox, or Larscom CSU. On J Series Services Routers, you can configure
E3 interfaces to be compatible with a Digital Link or Kentrox CSU.

o NOTE: To subrate an E3 interface to be compatible with a Kentrox CSU, you
must have an1Q-based PIC. Non-IQ PICs allow a commit of the configuration,
but the interfaces remain at the full E3 rate for the Kentrox compatibility
mode.

For E3 interfaces on IQE PICs, subrate is not supported and the E3-options
compatibility-mode and payload-scrambler are invalid. Although Junos OS
CLI allows a commit of this configuration, the interfaces remain at the full
E3 rate and implicitly default to only Kentrox compatibility mode.

To configure an E3 interface so that it is compatible with the CSU at the remote end of
the line, include the compatibility-mode statement at the [edit interfaces interface-name
e3-options] hierarchy level:

[edit interfaces interface-name e3-options]
compatibility-mode (digital-link | kentrox | larscom) <subrate value>;

The subrate of an E3 interface must exactly match that of the remote CSU. To specify
the subrate, include the subrate statement in the configuration:

« For Kentrox CSUs, specify the subrate as a number from 1 through 48 that exactly
matches the value configured on the CSU. Each increment of the subrate value
corresponds to a rate increment of about 0.5 Mbps.

« For Digital Link CSUs, you can specify the subrate value to match the data rate
configured on the CSU in the format xkb or x.xMb. You can configure the subrate values
shown in Table 16 on page 172.

« Larscom CSUs do not support the E3 subrate.
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Table 16: Subrate Values for E3 Digital Link Compatibility Mode

358 Kbps 7.2 Mbps 14.0 Mbps 20.8 Mbps 27.6 Mbps
716 Kbps 7.5 Mbps 14.3 Mbps 21.1 Mbps 279 Mbps
1.1 Mbps 7.9 Mbps 14.7 Mbps 21.5 Mbps 28.3 Mbps
1.4 Mbps 8.2 Mbps 15.0 Mbps 21.8 Mbps 28.6 Mbps
1.8 Mbps 8.6 Mbps 15.4 Mbps 22.2 Mbps 29.0 Mbps
2.1 Mbps 9.0 Mbps 15.8 Mbps 22.6 Mbps 29.4 Mbps
2.5 Mbps 9.3 Mbps 16.1 Mbps 22.9 Mbps 29.7 Mbps
2.9 Mbps 9.7 Mbps 16.5 Mbps 23.3 Mbps 30.1 Mbps
3.2 Mbps 10.0 Mbps 16.8 Mbps 23.6 Mbps 30.4 Mbps
3.6 Mbps 10.4 Mbps 17.2 Mbps 24.0 Mbps 30.8 Mbps
3.9 Mbps 10.7 Mbps 17.5 Mbps 24.3 Mbps 31.1 Mbps
4.3 Mbps 11.1 Mbps 17.9 Mbps 24.7 Mbps 31.5 Mbps
4.7 Mbps 11.5 Mbps 18.3 Mbps 25.1 Mbps 31.9 Mbps
5.0 Mbps 11.8 Mbps 18.6 Mbps 25.4 Mbps 32.2 Mbps
5.4 Mbps 12.2 Mbps 19.0 Mbps 25.8 Mbps 32.6 Mbps
5.7 Mbps 12.5 Mbps 19.3 Mbps 26.1 Mbps 32.9 Mbps
6.1 Mbps 12.9 Mbps 19.7 Mbps 26.5 Mbps 33.3 Mbps
6.4 Mbps 13.2 Mbps 20.0 Mbps 26.9 Mbps 33.7 Mbps
6.8 Mbps 13.6 Mbps 20.4 Mbps 27.2 Mbps

Forinformation about subrating a T3 interface, see “Configuring the T3 CSU Compatibility
Mode” on page 190.

Configuring the E3 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.

On a channelized OC12 interface, the fcs statement is not supported. To configure FCS
on each E3 channel, you must include the e3-options fcs statement in the configuration
for each channel.
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To configure a 32-bit checksum, include the fcs statement at the [edit interfaces
interface-name e3-options] hierarchy level:

[edit interfaces interface-name e3-options]
fcs 32;

To return to the default 16-bit frame checksum, delete the fcs 32 statement from the
configuration:

[edit]
user@host# delete interfaces e3-fpc/pic/port e3-options fcs 32

To explicitly configure a 16-bit checksum, include the fcs statement at the [edit interfaces
interface-name e3-options] hierarchy level:

[edit interfaces interface-name e3-options]
fcs16;

Configuring the E3 Idle Cycle Flag

By default, an E3 interface transmits the value Ox7E in the idle cycles. To have the interface
transmit the value OxFF (all ones) instead, include the idle-cycle-flag statement at the
[edit interfaces interface-name e3-options] hierarchy level, specifying the ones option:

[edit interfaces interface-name e3-options]
idle-cycle-flag ones;

To explicitly configure the default value of Ox7E, include the idle-cycle-flag statement
with the flags option:

[edit interfaces interface-name e3-options]
idle-cycle-flag flags;

Configuring E3 Data Inversion

By default, data inversion is disabled. To enable data inversion at the HDLC level, include
the invert-data statement at the [edit interfaces interface-name e3-options] hierarchy
level:

[edit interfaces interface-name e3-options]
invert-data;

When you enable data inversion, unused data bits in the data stream are transmitted
inverted; that is, zeroes are transmitted as ones and ones as zeroes. Enable inversion to
be compatible with another vendor’s E3 interface.

Configuring E3 Loopback Capability

You can configure loopback capability between the local E3 interface and the remote
CSU. You can configure the loopback to be local or remote. With local loopback, the E3
interface can transmit packets to the CSU, but receives its own transmission back again
and ignores data from the CSU. With remote loopback, packets sent from the CSU are
received by the E3 interface, forwarded if there is a valid route, and immediately
retransmitted to the CSU (see Figure 30 on page 174).
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Figure 30: Remote and Local E3 Loopback
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To configure loopback capability on an E3 interface, include the loopback statement at
the [edit interfaces interface-name e3-options] hierarchy level:

[edit interfaces interface-name e3-options]
loopback (local | remote);

Packets can be looped on either the local router or the remote CSU.

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, you issue the test interface command.

For more information about configuring BERT, see Interface Diagnostics. For more
information about using operational mode commands to test interfaces, see the Junos
OS System Basics and Services Command Reference.

To turn off the loopback capability, remove the loopback statement from the configuration:

[edit]
user@host# delete interfaces e3-fpc/pic/port e3-options loopback

You can 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
command:

user@host> show interfaces interface-name extensive

Example: Configuring E3 Loopback Capability

To determine whether a problem is internal or external, loop packets on both the local
and the remote router. To do this, include the no-keepalives and encapsulation cisco-hdlc
statements at the [edit interfaces interface-name] hierarchy level and the loopback local
statement at the [edit interfaces interface-name e3-options] hierarchy level. 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.

[edit interfaces]
e3-1/0/0 {
no-keepalives;
encapsulation cisco-hdlc;
e3-options {
loopback local;

}

174
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unit O {
family inet {
address 10.100.100.1/24;
}
1
1

Configuring E3 HDLC Payload Scrambling

E3 HDLC payload scrambling, which is disabled by default, provides better link stability.
Both sides of a connection must either use or not use scrambling.

To configure scrambling on the interface, you can include the payload-scrambler statement
at the [edit interfaces interface-name e3-options] hierarchy level:

[edit interfaces interface-name e3-options]
payload-scrambler;

To explicitly disable HDLC payload scrambling, include the no-payload-scrambler
statement at the [edit interfaces interface-name e3-options] hierarchy level:

[edit interfaces interface-name e3-options]
no-payload-scrambler;

Todisable payload scrambling again (return to the default), delete the payload-scrambler
statement from the configuration:

[edit]
user@host# delete interfaces e3-fpc/pic/port e3-options payload-scrambler

Configuring the E3 Start and End Flags

By default, an E3 interface shares the transmission of the start and end flags

To configure an E3 interface to wait two idle cycles between the start and end flags,
include the start-end-flag statement with the filler option at the [edit interfaces
interface-name e3-options] hierarchy level:

[edit interfaces interface-name e3-options]
start-end-flag filler;

To revert to the default behavior, sharing the transmission of start and end flags, include
the start-end-flag statement with the shared option at the [edit interfaces interface-name
e3-options] hierarchy level:

[edit interfaces interface-name e3-options]
start-end-flag shared;

Configuring E3 IQ and IQE Unframed Mode

For E3 10 and IQE interfaces only, you can enable or disable unframed mode. In unframed
mode, the E3 IQ and IQE interfaces do not detect yellow (ylw) or loss-of-frame (lof)
alarms.
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By default, unframed mode is disabled. To enable unframed mode, include the unframed
statement at the [edit interfaces interface-name e3-options] hierarchy level:

[edit interfaces interface-name e3-options]
unframed;

To explicitly configure the default of framed mode, include the no-unframed statement:

[edit interfaces interface-name e3-options]
no-unframed;
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Configuring T1 Interfaces

« T1Interfaces Overview on page 177

« Configuring T1 Physical Interface Properties on page 178

« Configuring T1 BERT Properties on page 178

« Configuring the T1 Buildout on page 179

« Configuring T1Byte Encoding on page 179

« Configuring T1 CRC Error Major Alarm Thresholds on page 180
« Configuring T1 CRC Error Minor Alarm Thresholds on page 180
« Configuring T1 Data Inversion on page 181

« Configuring the T1 Frame Checksum on page 181

« Configuring the T1 Remote Loopback Response on page 181

« Configuring T1 Framing on page 182

« Configuring T1 Line Encoding on page 182

« Configuring T1 Loopback Capability on page 182

« Configuring the T1Idle Cycle Flag on page 184

« Configuring T1 Start and End Flags on page 184

« Configuring Fractional T1 Time Slots on page 185

T1 Interfaces Overview

T1lis the basic physical layer protocol used by the Digital Signal level 1{DS1) multiplexing
method in North America. A T1interface operates at a bit rate of 1.544 Mbps and can
support 24 DSO0 channels. Supported DS1 standards include:

« ANSITIL107, TI102

« GR 499-core, GR 253-core
« AT&T Pub 54014

. ITUG.751,G.703
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Configuring T1 Physical Interface Properties

To configure T1-specific physical interface properties, include the t1-options statement
at the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
tl-options {
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
buildout value;
byte-encoding (nx56 | nx64);
crc-major-alarm-threshold (1e-3 | 5e-4 | 1e-4 | 5e-5 | 1e-5);
crc-minor-alarm-threshold (1e-3 | 5e-4 | 1e-4 | 5e-5 | 1e-5 | 5e-6 | 1e-6);
fcs (16 ] 32);
framing (esf | sf);
idle-cycle-flag (flags | ones);
invert-data;
line-encoding (ami | b8zs);
loopback (local | payload | remote);
remote-loopback-respond;
start-end-flag (filler | shared);
timeslots time-slot-range;

}

Configuring T1 BERT Properties

This section discusses BERT properties for the T1interface specifically. For general
information about the Junos implementation of the BERT procedure, see Interface
Diagnostics.

You can configure a T1 interface or partitioned CT1 or T1 channel to execute a bit error
rate test (BERT) when the interface receives a request to run this test. You specify the
duration of the test and the error rate to include in the bit stream by including the
bert-period and bert-error-rate statements at the [edit interfaces interface-name t1-options]
hierarchy level:

[edit interfaces interface-name t1-options]
bert-algorithm algorithm;

bert-error-rate rate;

bert-period seconds;

seconds is the duration of the BERT procedure. The test can last from 1 through

239 seconds; the default is 10 seconds. Standard CT1, standard T1, T11Q, and T11QE
interfaces, and PICs partitioned to CT1and T1channels, support an extended BERT period
range, up to 86,400 seconds (24 hours), and have a default BERT period value of 240
seconds.

0 NOTE: When configuring T1and CTlinterfaces on 10-port Channelized E1/T1
IQE PICs, the bert-period statement must be included at the [edit interfaces
ct1-fpc/pic/port] hierarchy level.
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rate is the bit error rate. This can be an integer from O through 7, which corresponds to a
bit error rate from 10~° (1 error per bit) to 10~ (1 error per 10 million bits).

algorithm is the pattern to send in the bit stream. On T1 interfaces, you can also select
the pattern to send in the bit stream by including the bert-algorithm statement at the
[edit interfaces interface-name interface-options] hierarchy level:

[edit interfaces interface-name interface-options]
bert-algorithm algorithm;

For a list of supported algorithms, enter a ? after the bert-algorithm statement; for
example:

[edit interfaces t1-0/0/0 t1-options]

user@host# set bert-algorithm ?

Possible completions:

pseudo-2el1-0152 Patternis 2711 -1 (per O.152 standard)
pseudo-2e15-0151 Pattern is 2715 - 1 (per O.152 standard)
pseudo-2e20-0151 Patternis 2720 - 1 (per O.151 standard)
pseudo-2e20-0153 Patternis 2720 - 1 (per O.153 standard)

For specific hierarchy information, see individual interface types. For information about
running the BERT procedure, see the Junos OS System Basics and Services Command
Reference.

Configuring the T1 Buildout

A T1interface has five possible setting ranges for the T1 line buildout: 0-132, 133-265,
266-398, 399-531, or 532-655 feet. By default, the T1 interface uses the shortest setting
(0-132).

To have the interface drive a line at one of the longer distance ranges, include the buildout
statement with the appropriate value at the [edit interfaces interface-name t1-options]
hierarchy level:

[edit interfaces interface-name t1-options]
buildout value;

Configuring T1 Byte Encoding

By default, T1interfaces use a byte encoding of 8 bits per byte (nx64). You can configure
an alternative byte encoding of 7 bits per byte (nx56).

To have the interface use 7 bits per byte encoding, include the byte-encoding statement
at the [edit interfaces interface-name t1-options] hierarchy level, specifying the nx56
option:

[edit interfaces interface-name t1-options]
byte-encoding nx56;

To explicitly configure nx64 byte encoding, include the byte-encoding statement at the
[edit interfaces interface-name t1-options] hierarchy level, specifying the nx64 option:

[edit interfaces interface-name t1-options]
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byte-encoding nx64;

Configuring T1 CRC Error Major Alarm Thresholds

Junos OS collects CRC errors from PICs every second. On Channelized OC3 IQ and IQE
PICs, Channelized OC12 IQ and IQE PICs, and Channelized T3 IQ PICs, you can configure
major error thresholds for T1 CRC errors.

When the threshold is exceeded for 1 second, a defect condition is declared. If the defect
condition continues for the monitoring period, an alarm condition is declared. You can
display the CRC error threshold configuration, CRC errors count, and the alarm condition
using the show interfaces extensive command.

To configure a CRC maijor error threshold, include the crc-major-alarm-threshold statement
at the [edit interfaces interface-name t1-options] hierarchy level, specifying the errors per
bits as 1e-3, 5e-4, 1e-4, 5e-5 or 1e-5:

[edit interfaces interface-name t1-options]
crc-major-alarm-threshold (1e-3 | 5e-4 | 1e-4 | 5e-5 | 1e-5);

To configure a T1 CRC error major alarm for five errors in 107 bits, include the
crc-major-alarm-threshold statement at the [edit interfaces interface-name t1-options]
hierarchy level, specifying the 5e-4 option:

[edit interfaces interface-name t1-options]
crc-major-alarm-threshold 5e-4;

All settings except 1e-5 use a 10-second monitoring period. The 1e-5 value uses a
50-second monitoring period.

Configuring T1 CRC Error Minor Alarm Thresholds

Junos OS collects CRC errors from PICs every second. On Channelized OC3 IQ and IQE
PICs, Channelized OC12 IQ and IQE PICs, and Channelized T3 IQ PICs, you can configure
minor error thresholds for T1 CRC errors.

When the threshold is exceeded for 1 second, a defect condition is declared. If the defect
condition continues for the monitoring period, an alarm condition is declared. You can
display the CRC error threshold configuration, CRC errors count, and the alarm condition
using the show interfaces extensive command.

To configure a CRC minor error threshold, include the crc-minor-alarm-threshold statement
at the [edit interfaces interface-name t1-options] hierarchy level, specifying the errors per
bits as 1e-3, 5e-4, 1e-4, 5e-5, 1e-5, 5e-6, or 1e-6:

[edit interfaces interface-name t1-options]
crc-minor-alarm-threshold (1e-3 | 5e-4 | 1e-4 | 5e-5 | 1e-5 | 5e-6 | 1e-6);

To configure a T1 CRC error minor alarm for five errors in 107 bits, include the
crc-minor-alarm-threshold statement at the [edit interfaces interface-name t1-options]
hierarchy level, specifying the 5e-4 option:

[edit interfaces interface-name t1-options]
crc-minor-alarm-threshold 5e-4;
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The 10-second monitoring period is used for values 1e-3, 5e-4, 1e-4, and 5e-5. The 1e-5
value uses a 50-second monitoring period. The 5e-6 value uses a 100-second monitoring
period. The 1e-6 value uses a 500-second monitoring period.

Configuring T1 Data Inversion

By default, data inversion is disabled. To enable data inversion at the HDLC level, include
the invert-data statement at the [edit interfaces interface-name t1-options] hierarchy
level:

[edit interfaces interface-name t1-options]
invert-data;

When you enable data inversion, all data bits in the data stream are transmitted inverted;
that is, zeroes are transmitted as ones and ones as zeroes. Data inversion is normally
used only in AMI mode to guarantee ones density in the transmitted stream.

Configuring the T1 Frame Checksum

By default, T1interfaces 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, include the fcs 32 statement at the [edit interfaces
interface-name t1-options] hierarchy level:

[edit interfaces interface-name t1-options]
fcs 32;

To return to the default 16-bit frame checksum, delete the fcs 32 statement from the
configuration:

[edit]
user@host# delete interfaces t1-fpc/pic/port t1-options fcs 32

To explicitly configure a 16-bit checksum, include the fcs 16 statement at the [edit
interfaces interface-name t1-options] hierarchy level:

[edit interfaces interface-name t1-options]
fcs16;

Configuring the T1 Remote Loopback Response

The T1 facilities data-link loop request signal is used to communicate various network
information in the form of in-service monitoring and diagnostics. Extended superframe,
through the facilities data link (FDL), supports nonintrusive signaling and control, thereby
offering clear-channel communication. Remote loopback requests can be over the FDL
or inband. To configure the router to respond to remote loopback requests, include the
remote-loopback-respond statement at the [edit interfaces interface-name t1-options]
hierarchy level:

[edit interfaces interface-name t1-options]
remote-loopback-respond;
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By default, the router does not respond to remote loopback requests.

Configuring T1 Framing

Configuring T1 Line

By default, T1interfaces use extended superframe framing format. You can configure SF
(superframe) as an alternative.

To have the interface use the SF framing format, include the framing statement at the
[edit interfaces interface-name t1-options] hierarchy level, specifying the sf option:

[edit interfaces interface-name t1-options]
framing sf;

To explicitly configure ESF framing, include the framing statement at the
[edit interfaces interface-name t1-options] hierarchy level, specifying the esf option:

[edit interfaces interface-name t1-options]
framing esf;

Encoding

By default, T1interfaces use B8ZS line encoding. You can configure AMI line encoding if
necessary.

To have the interface use AMI line encoding, include the line-encoding statement at the
[edit interfaces interface-name t1-options] hierarchy level, specifying the ami option:

[edit interfaces interface-name t1-options]
line-encoding ami;

To explicitly configure B8ZS line encoding, include the line-encoding statement at the
[edit interfaces interface-name t1-options] hierarchy level, specifying the b8zs option:

[edit interfaces interface-name t1-options]
line-encoding b8zs;

For M Series and T Series routers, you must set the line encoding parameter for paired
ports to the same value. Ports O and 1 must share the same value, and likewise ports 2
and 3 must share the same value, but ports O and 1 can have a different value from that
of ports 2 and 3.

Configuring T1 Loopback Capability

You can configure loopback capability between the local T1 interface and the remote
channel service unit (CSU), as shown in Figure 31 on page 183. You can configure the
loopback to be local orremote. With local loopback, the T1interface can transmit packets
to the CSU, but receives its own transmission back again and ignores data from the CSU.
With remote loopback, packets sent from the CSU are received by the T1 interface,
forwarded if there is a valid route, and immediately retransmitted to the CSU.
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Figure 31: Remote and Local T1 Loopback

Juniper Networks
router

T
Remote loopback

Local D
loopback ) C csu

»
- P

A

1453

To configure loopback capability on a T1 interface, include the loopback statement at
the [edit interfaces interface-name t1-options] hierarchy level:

[edit interfaces interface-name t1-options]
loopback (local | payload | remote);

Packets can be looped on either the local router or the remote CSU. Local and remote
loopback loop back both data and clocking information.

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.

For more information about configuring BERT, see Interface Diagnostics. For more
information about using operational mode commands to test interfaces, see the Junos
OS System Basics and Services Command Reference.

Forchannelized T3, T1,and NxDSO intelligent queuing (IQ) interfaces only, you caninclude
the loopback payload statement in the configuration to loop back data only (without
clocking information) on the remote router’s PIC. In payload loopback, overhead is
recalculated. For T3 IQ interfaces, you can include the loopback payload statement at
the [editinterfaces ct3-fpc/pic/port] and [edit interfaces t3-fpc/pic/port:channel] hierarchy
levels. For T1interfaces, you can include the loopback payload statement in the
configuration at the [edit interfaces t1-fpoc/pic/port:channel] hierarchy level; it is ignored
if included at the [edit interfaces ct1-fpc/pic/port] hierarchy level. For NxDSO interfaces,
payload and remote loopback are the same. If you configure one, the other is ignored.
NxDSO0 IQ interfaces do not support local loopback.

To determine whether a problem is internal or external, you can loop packets on both
the local and the remote router. To do this, include the no-keepalives and encapsulation
cisco-hdlc statements at the [edit interfaces interface-name] hierarchy level and the
loopback local statement at the [edit interfacesinterface-name t1-options] hierarchy level,
as shown in the following example:

[edit interfaces]
t1-1/0/0 {
no-keepalives;
encapsulation cisco-hdlc;
tl-options {
loopback local;

}
unit 0 {
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family inet {
address 10.100.100.1/24;
}
}
1

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.

To turn off the loopback capability, remove the loopback statement from the configuration:

[edit]
user@host# delete interfaces t1-fpc/pic/port t1-options loopback

You can 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
command, for example:

user@host> show interfaces t1-fpc/pic/port extensive

Configuring the T1Idle Cycle Flag

By default, a T1interface transmits the value Ox7E in the idle cycles. To have the interface
transmit the value OxFF (all ones) instead, include the idle-cycle-flag statement at the
[edit interfaces interface-name t1-options] hierarchy level, specifying the ones option:

[edit interfaces interface-name t1-options]
idle-cycle-flag ones;

To explicitly configure the default value of Ox7E, include the idle-cycle-flag statement
with the flags option:

[edit interfaces interface-name t1-options]
idle-cycle-flag flags;

Configuring T1 Start and End Flags

By default, a T1interface shares the transmission of the start and end flags.

To configure a Tlinterface to wait two idle cycles between the start and end flags, include
the start-end-flag statement with the filler option at the [edit interfaces interface-name
t1-options] hierarchy level:

[edit interfaces interface-name t1-options]
start-end-flag filler;

To revert to the default behavior, sharing the transmission of start and end flags, include
the start-end-flag statement with the shared option at the [edit interfaces interface-name
t1-options] hierarchy level:

[edit interfaces interface-name t1-options]
start-end-flag shared,;
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Configuring Fractional T1 Time Slots

By default, all the time slots on a T1 interface are used. To configure the number of time
slots allocated to a fractional T1 interface, include the timeslots statement at the [edit
interfaces interface-name t1-options] hierarchy level:

[edit interfaces interface-name t1-options]
timeslots time-slot-range;

For T1interfaces, the time-slot range is from 1 through 24. There are 24 time slots on a
Tlinterface. You can designate any combination of time slots. To configure ranges, use
hyphens. To configure discontinuous time slots, use commas. Do not include spaces.

Example: Configuring Fractional T1 Time Slots

Use Time Slots
1Through 10

Use Time Slots
1Through 5,10, and 24

Use the First Four
Odd-Numbered Time
Slots

[edit interfaces interface-name t1-options]
timeslots 1-10;

[edit interfaces interface-name t1-options]
timeslots 1-5,10,24;

[edit interfaces interface-name t1-options]
timeslots 1,3,5,7;
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T3 Interfaces Overview on page 187

Configuring T3 Physical Interface Properties on page 188
Configuring T3 BERT Properties on page 188

Disabling T3 C-Bit Parity Mode on page 189

Configuring the T3 CSU Compatibility Mode on page 190
Configuring the T3 Frame Checksum on page 192
Configuring the T3 FEAC Response on page 193
Configuring the T3 Idle Cycle Flag on page 193
Configuring the T3 Line Buildout on page 194
Configuring T3 Loopback Capability on page 194
Configuring T3 HDLC Payload Scrambling on page 196
Configuring T3 Start and End Flags on page 196

Examples: Configuring T3 Interfaces on page 197

T3 Interfaces Overview

T3 is the physical layer protocol used by the Digital Signal level 3 (DS3) multiplexing

method in North America. A T3 interface operates at a bit rate of 44.736 Mbps. The Junos
OS supports payload scrambling and subrate operation on each physical T3 interface.
One encapsulation format—Point-to-Point Protocol (PPP), Frame Relay, or High-level
Data Link Control (HDLC)—must be configured for the interface. DS3 standards supported
include:

ANSI TI1.107, T1.102

GR 499-core, GR 253-core
Bellcore TR-TSY-000009
AT&T Pub 5404

ITU G.751,G.703, G823
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Configuring T3 Physical Interface Properties

To configure T3-specific physical interface properties, include the t3-options statement
at the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]

t3-options {
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
(cbit-parity | no-cbit-parity);
compatibility-mode (adtran | digital-link | kentrox | larscom | verilink) <subrate value>;
fcs (161 32);
(feac-loop-respond | no-feac-loop-respond);
idle-cycle-flag value;
(long-buildout | no-long-buildout);
(loop-timing | no-loop-timing);
loopback (local | payload | remote);
(payload-scrambler | no-payload-scrambler);
start-end-flag value;

}

Configuring T3 BERT Properties

This section discusses BERT properties for the T3 interface specifically. For general
information about the Junos implementation of the BERT procedure, see Interface
Diagnostics.

You can configure a T3 interface to execute a bit error rate test (BERT) when the interface
receives a request to run this test. You specify the duration of the test, the pattern to
send in the bit stream, and the error rate to include in the bit stream by including the
bert-period, bert-algorithm, and bert-error-rate statements at the [edit interfaces
interface-name t3-options] hierarchy level:

[edit interfaces interface-name t3-options]
bert-algorithm algorithm;

bert-error-rate rate;

bert-period seconds;

By default, the BERT period is 10 seconds. You can configure the BERT period to last
from 1through 239 seconds on some PICs and from 1through 240 seconds on other PICs.

rate is the bit error rate. This can be an integer from O through 7, which corresponds to a
bit error rate from 107° (1 error per bit) to 107 (1 error per 10 million bits).

algorithm is the pattern to send in the bit stream. The default algorithm for the DS3 BERT
procedure is pseudo-2e15-0151 (pattern is 215—1, as defined in the CCITT/ITU O.151
standard).

On T3 interfaces, you can also select the pattern to send in the bit stream by including
the bert-algorithm statement at the [edit interfaces interface-name interface-options]
hierarchy level:
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[edit interfaces interface-name interface-options]
bert-algorithm algorithm;

For a list of supported algorithms, enter a ? after the bert-algorithm statement; for
example:

[edit interfaces t3-0/0/0 t3-options]

user@host# set bert-algorithm ?

Possible completions:

all-ones-repeating Repeating one bits

all-zeros-repeating Repeating zero bits
alternating-double-ones-zeros Alternating pairs of ones and zeros
alternating-ones-zeros Alternating ones and zeros

pseudo-2e10 Patternis 2710 - 1

For specific hierarchy information, see individual interface types. For information about
running the BERT procedure, see the Junos OS System Basics and Services Command
Reference.

Disabling T3 C-Bit Parity Mode

C-bit parity mode controls the type of framing that is present on the transmitted T3
signal. When C-bit parity mode is enabled, the C-bit positions are used for the FEBE,
FEAC, terminal data link, path parity, and mode indicator bits, as defined in ANSI
T1.107a-1989. When C-bit parity mode is disabled, the basic T3 framing mode (M23) is
used.

By default, C-bit parity mode is enabled. To disable C-bit parity mode and use M23 framing
foryour T3 link, include the no-cbit-parity statement at the [edit interfacesinterface-name
t3-options] hierarchy level:

[edit interfaces interface-name t3-options]
no-chit-parity;

e NOTE: For ATM, ATM2 102, IQ2-E, and T3 interfaces, M23 framing is used
when the no-cbit-parity statement is included. For all other interfaces, M13
framing is used when the no-cbit-parity statement is included.

To return to the default, enabling C-bit parity mode, delete the no-cbit-parity statement
from the configuration:

[edit]
user@host# delete interfaces t3-fpc/pic/port t3-options no-cbit-parity

To explicitly enable C-bit parity mode, include the cbit-parity statement at the [edit
interfaces interface-name t3-options] hierarchy level:

[edit interfaces interface-name t3-options]
cbit-parity;
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Configuring the T3 CSU Compatibility Mode

Subrating a T3 interface reduces the maximum allowable peak rate by limiting the
HDLC-encapsulated payload. Subrate modes configure the PIC to connect with channel
service units (CSUs) that use proprietary methods of multiplexing.

You can configure T3 interfaces to be compatible with a Digital Link, Kentrox, or Larscom
CSUs. For T3 intelligent queuing (IQ) channels only, you can also configure Adtran or
Verilink CSU compatibility.

e NOTE: To subrate an E3 interface to be compatible with a Kentrox CSU, you
must have an IQ or IQE based PIC. Non-IQ or IQE PICs allow a commit of the
configuration, but the interfaces remain at the full E3 rate for the Kentrox
compatibility mode.

4-port and 2-port channelized DS3(T3) IQ PICs do not support Adtran and
Verilink compatibility modes. If configured, the default mode is applied on
both the interfaces.

To configure a T3 interface so that it is compatible with the CSU at the remote end of
the line, include the compatibility statement at the [edit interfaces interface-name
t3-options] hierarchy level:

[edit interfaces interface-name t3-options]
compatibility-mode (adtran | digital-link | kentrox | larscom | verilink) <subrate value>;

The subrate of a T3 interface must exactly match that of the remote CSU. To specify the
subrate, include the subrate statement in the configuration:

. For Adtran CSUs, specify the subrate as a number from 1 through 588 that exactly
matches the value configured on the CSU. A subrate value of 588 corresponds to
44.2 Mbps, or 100 percent of the HDLC-encapsulated payload. A subrate value of 1
corresponds to 44.2 / 588, which is 75.17 Kbps, or 0.17 percent of the
HDLC-encapsulated payload.

« For Digital Link CSUSs, specify the subrate as the data rate you configured on the CSU
in the format xKb or x.xMb. For Digital Link CSUs, you can specify the subrate value to
match the data rate configured on the CSU in the format xkb or x.xMb. You can configure
the subrate values shown in Table 17 on page 191.

« For Kentrox CSUs, specify the subrate as a number from 1 through 69 that exactly
matches the value configured on the CSU. A subrate value of 69 corresponds to
34.995097 Mbps, or 79.17 percent of the HDLC-encapsulated payload (44.2 Mbps). A
subrate value of 1 corresponds to 999.958 Kbps, which is 2.26 percent of the
HDLC-encapsulated payload. Each increment of the subrate value corresponds to a
rate increment of about 0.5 Mbps.

« For Larscom CSUs, specify the subrate as a number from 1 through 14 that exactly
matches the value configured on the CSU. A subrate value of 14 corresponds to
44.2 Mbps, or 100 percent of the HDLC-encapsulated payload. A subrate value of 1
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corresponds to 44.2 / 14, which is 3.16 Mbps, 7.15 percent of the HDLC-encapsulated
payload.

« For Verilink CSUs, specify the subrate as a number from 1 through 28 that exactly
matches the value configured on the CSU. To calculate the maximum allowable peak
rate, multiply the configured subrate by 1.578 Mbps. For example, a subrate value of
28 corresponds to 28 x 1.578 Mbps, which is 44.2 Mbps, 100 percent of the
HDLC-encapsulated payload. A subrate value of 1 corresponds to 1.578 Mbps, 3.57
percent of the HDLC-encapsulated payload. A subrate value of 20 corresponds to 20
x 1.578 Mbps, which is 31.56 Mbps, 71.42 percent of the HDLC-encapsulated payload.

e NOTE: Verilink configuration is not functional if an IQ interface is paired
with an IQE interface.

Verilink configuration on an IQE PIC is also not functional when the PIC is
connected to any other vendor equipment that operates in Verilink Port B
mode. The Verilink configuration on an IQE PIC works only when it is paired
with another IQE PIC or any other vendor equipment that operates in Port
A mode.

Table 17: Subrate Values for T3 Digital Link Compatibility Mode

301 Kbps 9.3 Mbps 18.3 Mbps 27.4 Mbps 36.4 Mbps
601 Kbps 9.6 Mbps 18.6 Mbps 27.7 Mbps 36.7 Mbps
902 Kbps 9.9 Mbps 18.9 Mbps 28.0 Mbps 37.0 Mbps
1.2 Mbps 10.2 Mbps 19.2 Mbps 28.3 Mbps 37.3 Mbps
1.5 Mbps 10.5 Mbps 19.5 Mbps 28.6 Mbps 37.6 Mbps
1.8 Mbps 10.8 Mbps 19.8 Mbps 28.9 Mbps 37.9 Mbps
2.1 Mbps 11.1 Mbps 20.1 Mbps 29.2 Mbps 38.2 Mbps
2.4 Mbps 11.4 Mbps 20.5 Mbps 29.5 Mbps 38.5 Mbps
2.7 Mbps 1.7 Mbps 20.8 Mbps 29.8 Mbps 38.8 Mbps
3.0 Mbps 12.0 Mbps 21.1 Mbps 30.1 Mbps 39.1 Mbps
3.3 Mbps 12.3 Mbps 21.4 Mbps 30.4 Mbps 39.4 Mbps
3.6 Mbps 12.6 Mbps 21.7 Mbps 30.7 Mbps 39.7 Mbps
3.9 Mbps 12.9 Mbps 22.0 Mbps 31.0 Mbps 40.0 Mbps
4.2 Mbps 13.2 Mbps 22.3 Mbps 31.3 Mbps 40.3 Mbps
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Table 17: Subrate Values for T3 Digital Link Compatibility
Mode (continued)

4.5 Mbps 13.5 Mbps 22.6 Mbps 31.6 Mbps 40.6 Mbps
4.8 Mbps 13.8 Mbps 22.9 Mbps 31.9 Mbps 40.9 Mbps
5.1 Mbps 14.1 Mbps 23.2 Mbps 32.2 Mbps 41.2 Mbps

5.4 Mbps 14.4 Mbps 23.5 Mbps 32.5 Mbps 41.5 Mbps

5.7 Mbps 14.7 Mbps 23.8 Mbps 32.8 Mbps 41.8 Mbps

6.0 Mbps 15.0 Mbps 24.1 Mbps 33.1 Mbps 42.1 Mbps

6.3 Mbps 15.3 Mbps 24.4 Mbps 33.4 Mbps 42.4 Mbps
6.6 Mbps 15.6 Mbps 24.7 Mbps 33.7 Mbps 42.7 Mbps

6.9 Mbps 15.9 Mbps 25.0 Mbps 34.0 Mbps 43.0 Mbps
7.2 Mbps 16.2 Mbps 25.3 Mbps 34.3 Mbps 43.3 Mbps
7.5 Mbps 16.5 Mbps 25.6 Mbps 34.6 Mbps 43.6 Mbps
7.8 Mbps 16.8 Mbps 25.9 Mbps 34.9 Mbps 43.9 Mbps
8.1 Mbps 17.1 Mbps 26.2 Mbps 35.2 Mbps 44.2 Mbps
8.4 Mbps 17.4 Mbps 26.5 Mbps 35.5 Mbps

8.7 Mbps 17.7 Mbps 26.8 Mbps 35.8 Mbps

9.0 Mbps 18.0 Mbps 271 Mbps 36.1 Mbps

Forinformation about subrating an E3 interface, see “Configuring the E3 CSU Compatibility
Mode” on page 171.

Configuring the T3 Frame Checksum

By default, T3 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.

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

To configure a 32-bit checksum, include the fcs statement at the [edit interfaces
interface-name t3-options] hierarchy level:
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[edit interfaces interface-name t3-options]
fcs 32;

To return to the default 16-bit frame checksum, delete the fcs 32 statement from the
configuration:

[edit]
user@host# delete interfaces t3-fpc/pic/port t3-options fcs 32

To explicitly configure a 16-bit checksum, include the fcs statement at the [edit interfaces
interface-name t3-options] hierarchy level:

[edit interfaces interface-name t3-options]
fcs16;

Configuring the T3 FEAC Response

The T3 far-end alarm and control (FEAC) signal is used to send alarm or status information
from the far-end terminal back to the near-end terminal and to initiate T3 loopbacks at
the far-end terminal from the near-end terminal.

By default, the router does not respond to FEAC requests. To allow the remote CSU to
place the local router into loopback, you must configure the router to respond to the
CSU’s FEAC request by including the feac-loop-respond statement at the [edit interfaces
interface-name t3-options] hierarchy level:

[edit interfaces interface-name t3-options]
feac-loop-respond;

If you configure remote or local loopback with the T3 loopback statement, the router
does not respond to FEAC requests from the CSU even if you include the feac-loop-respond
statement in the configuration. For the router to respond, you must delete the loopback
statement from the configuration.

To explicitly configure the router not to respond to FEAC requests, include the no-feac-loop
statement at the [edit interfaces interface-name t3-options] hierarchy level:

[edit interfaces interface-name t3-options]
no-feac-loop-respond;

Configuring the T3 Idle Cycle Flag

By default, a T3 interface transmits the value Ox7E in the idle cycles. To have the interface
transmit the value OxFF (all ones) instead, include the idle-cycle-flag statement at the
[edit interfaces interface-name t3-options] hierarchy level, specifying the ones option:

[edit interfaces interface-name t3-options]
idle-cycle-flag ones;

To explicitly configure the default value of Ox7E, include the idle-cycle-flag statement
with the flags option:

[edit interfaces interface-name t3-options]
idle-cycle-flag flags;
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Configuring the T3 Line Buildout

A T3 interface has two settings for the T3 line buildout: a short setting, which is less than
255 feet (about 68 meters), and a long setting, which is greater than 255 feet and less
than 450 feet (about 137 meters). By default, the interface uses the short setting.

The long-buildout and no-long-buildout statements apply only to copper-cable-based
T3 interfaces. You cannot configure a line buildout for a DS3 channel on a channelized
OCI12 interface, which runs over fiber-optic cable. If you configure this statement on a
channelized OC12 interface, it is ignored.

To have the interface drive a line that is longer than 255 feet and shorter than 450 feet,
include the long-buildout statement at the [edit interfaces interface-name t3-options]
hierarchy level:

[edit interfaces interface-name t3-options]
long-buildout;

To explicitly configure the default short line buildout, include the no-long-buildout
statement at the [edit interfaces interface-name t3-options] hierarchy level:

[edit interfaces interface-name t3-options]
no-long-buildout;

Configuring T3 Loopback Capability

You can configure loopback capability between the local T3 interface and the remote
CSU, as shown in Figure 32 on page 194. You can configure the loopback to be local or
remote. With local loopback, the T3 interface can transmit packets to the CSU, but
receives its own transmission back again and ignores data from the CSU. With remote
loopback, packets sent from the CSU are received by the T3 interface, forwarded if there
is a valid route, and immediately retransmitted to the CSU.

Figure 32: Remote and Local T3 Loopback
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To configure loopback capability on a T3 interface, include the loopback statement at
the [edit interfaces interface-name t3-options] hierarchy level:

[edit interfaces interface-name t3-options]
loopback (local | payload | remote);

Packets can be looped on either the local router or the remote CSU. Local and remote
loopback loop back both data and clocking information.
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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, you issue the test interface command.

For more information about configuring BERT, see Interface Diagnostics. For more
information about using operational mode commands to test interfaces, see the Junos
OS System Basics and Services Command Reference.

For channelized T3, T1, and NxDSO IQ interfaces only, you can include the loopback
payload statement in the configuration to loop back data only (without clocking
information) on the remote router’s PIC. In payload loopback, overhead is recalculated.
For T3 1Q interfaces, you caninclude the loopback payload statement at the [edit interfaces
ct3-fpc/pic/port] and [edit interfaces t3-fpc/pic/port:channel] hierarchy levels. For T1
interfaces, you can include the loopback payload statement in the configuration at the
[edit interfaces t1-fpc/pic/port:channel] hierarchy level; it is ignored if included at the
[edit interfaces ct1-fpc/pic/port] hierarchy level. For NxDSO interfaces, payload and
remote loopback are the same. If you configure one, the other is ignored. NxDSO 1Q
interfaces do not support local loopback.

To determine whether a problem is internal or external, you can loop packets on both
the local and the remote router. To do this, include the no-keepalives and encapsulation
cisco-hdlc statements at the [edit interfaces interface-name] hierarchy level and the
loopback local statement at the [edit interfaces interface-name t3-options] hierarchy
level, as shown in the following example:

[edit interfaces]
t3-1/0/0 {
no-keepalives;
encapsulation cisco-hdlc;
t3-options {
loopback local;
1
unit 0 {
family inet {
address 10.100.100.1/24;
}
1
}

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.

To turn off the loopback capability, remove the loopback statement from the configuration:

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

You can 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
command, for example:

user@host> show interfaces t3-fpc/pic/port extensive
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For channel O on channelized interfaces only, you can include the loopback statement
at the [edit interfaces 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 channels 1through 11. The SONET loopback configured for channel O
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.

Configuring T3 HDLC Payload Scrambling

T3 HDLC payload scrambling, which is disabled by default, provides better link stability.
Both sides of a connection must either use or not use scrambling.

On a channelized OC12 interface, the SONET payload-scrambler statement is ignored.
To configure scrambling on the DS3 channels on the interface, you can include the
t3-options payload-scrambler statement at the [edit interfaces interface-name t3-options]
hierarchy level for each DS3 channel.

If you enable HDLC payload scrambling on a T3 interface, you must also configure the
interface to be compatible with the channel service unit (CSU) at the remote end of the
line before you commit the interface configuration. For information about subratinga T3
interface, see “Configuring the T3 CSU Compatibility Mode” on page 190.

[edit interfaces interface-name t3-options]
compatibility-mode (adtran | digital-link | kentrox | larscom | verilink) <subrate value>;
payload-scrambler;

To explicitly disable HDLC payload scrambling, include the no-payload-scrambler

statement at the [edit interfaces interface-name t3-options] hierarchy level:

[edit interfaces interface-name t3-options]
no-payload-scrambler;

Todisable payload scrambling again (return to the default), delete the payload-scrambler
statement from the configuration:

[edit]
user@host# delete interfaces t3-fpc/pic/port t3-options payload-scrambler

Configuring T3 Start and End Flags

By default, a T3 interface shares the transmission of the start and end flags.

To configure a T3 interface to wait twoidle cycles between the start and end flags, include
the start-end-flag statement with the filler option at the [edit interfaces interface-name
t3-options] hierarchy level:
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[edit interfaces interface-name t3-options]
start-end-flag filler;

To revert to the default behavior, sharing the transmission of start and end flags, include
the start-end-flag statement with the shared option at the [edit interfaces interface-name
t3-options] hierarchy level:

[edit interfaces interface-name t3-options]
start-end-flag shared,;

Examples: Configuring T3 Interfaces

T3 interfaces can use PPP, Cisco HDLC, or Frame Relay encapsulation.

PPP Encapsulation on [edit]
aDS3PIC interfaces {
t3-0/0/0 {
encapsulation ppp;
t3-options {
no-long-buildout;
compatibility-mode larscom;
payload-scrambler;
}
unit O {
family inet {
address 10.0.0.1/32 {
destination 10.0.0.2;
}
1
family iso;
}
}
1

Cisco HDLC [edit]

Encapsulation on a interfaces {
DS3 PIC t3-0/0/11
encapsulation cisco-hdlc;
t3-options {
no-long-buildout;
compatibility-mode larscom;
payload-scrambler;
}
unit 0 {
family inet {
address 10.0.0.1/32 {
destination 10.0.0.2;
1
}
family iso;
}
}
1

Configure Frame Relay encapsulation on two routers, where one router is a DTE device
and the other is a DCE device:
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On DTE Router [edit]
interfaces {
t3-170/11
encapsulation frame-relay;
t3-options {
no-long-buildout;
compatibility-mode larscom;
payload-scrambler;
}
unit1{
dlciT;
family inet {
address 10.0.0.1/32 {
destination 10.0.0.2;
1
1
family iso;
}
unit2 {
dlci 2;
family inet {
address 10.0.0.3/32 {
destination 10.0.0.4;
1
1
family iso;
}
1
1

On DCE Router [edit]
interfaces {
t3-1/1/14
dce;
encapsulation frame-relay;
t3-options {
no-long-buildout;
compatibility-mode larscom;
payload-scrambler;
}
unit1{
dlciT;
family inet {
address 10.0.0.2/32 {
destination 10.0.0.1;
1
1
family iso;
}
unit2{
dlci 2;
family inet {
address 10.0.0.4/32 {
destination 10.0.0.3;
1
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1
family iso;
}
1
}
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« Configuring Frame Relay on page 203
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Configuring Frame Relay

« Frame Relay Overview on page 203

« Configuring Frame Relay Interface Encapsulation on page 204

« Configuring Frame Relay Control Bit Translation on page 208

« Configuring the Media MTU on Frame Relay Interfaces on page 209

« Setting the Protocol MTU with Frame Relay Encapsulation on page 209

« Configuring Frame Relay Keepalives on page 210

« Configuring Inverse Frame Relay ARP on page 211

« Configuring the Router as a DCE with Frame Relay Encapsulation on page 212

« Configuring Frame Relay DLCIs on page 212

Frame Relay Overview

The Frame Relay protocol allows network designers to reduce costs by using shared
facilities that are managed by a Frame Relay service provider. Users pay fixed charges
for the local connections from each site in the Frame Relay network to the first point of
presence (POP) in which the provider maintains a Frame Relay switch. The portion of
the network between the endpoint switches is shared by all the customers of the service
provider, and individual data-link connection identifiers (DLCls) are assigned to ensure
that each customer receives only their own traffic.

Users contract with their providers for a specific minimum portion of the shared bandwidth
committed information rate (CIR) and for a maximum allowable peak rate, burst
information rate (BIR). Depending on the terms of the contract, traffic exceeding the CIR
can be marked as eligible for discard, in the event of network congestion, or a best-effort
term can apply up to the BIR rate.

Frame Relay does not require private and permanently connected wide area network
facilities, unlike some older WAN protocols.

Frame Relay was developed as a replacement for the older and much slower X.25
protocol. It scales to much higher data rates because it does not require explicit
acknowledgment of each frame of data.
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You can configure the Frame Relay protocol on SONET/SDH, E1/E3, and T1/T3 physical
routerinterfaces, and on the channelized DS3, channelized OC12, channelized T3 intelligent
queuing (1Q), channelized OC12 IQ, and channelized E11Q interfaces.

Starting with Junos OS Release 11.2, multiple DLCIs are supported on a Frame Relay
interface for End-to-End Multilink Frame Relay Implementation Agreement (FRF.15)
bundles. Each DLCI should be part of a unique bundle and it is not possible to have more
than one DLCI from the same Frame Relay interface in the same bundle. This feature
enables you to have FRF.12 functionality over multiple DLCIs per Frame Relay interface.

e NOTE: This capability is available on all M Series and MX Series routers
supporting Layer 2 services.

All Multiservices PICs and Multiservices Dense Port Concentrators support this feature.
But Adaptive Services PICs (AS PICs) do not support the feature. DLCIs having different
bandwidths that are part of the same bundle are also not supported.

Configuring Frame Relay Interface Encapsulation

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. 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.

For more information, see the following sections:

« Configuring the Frame Relay Encapsulation on a Physical Interface on page 204

« Configuring the Frame Relay Encapsulation on a Logical Interface on page 207

Configuring the Frame Relay Encapsulation on a Physical Interface

For Frame Relay interfaces, configure Frame Relay encapsulation on the physical interface.
This encapsulation is defined in RFC 1490, Multiprotocol Interconnect over Frame Relay.
SONET/SDH and T3 interfaces can use Frame Relay encapsulation.

To configure Frame Relay encapsulation on a physical interface, include the encapsulation
statement at the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
encapsulation type;

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.

The encapsulation type can be one of the following:
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« Flexible Frame Relay (flexible-frame-relay)—IQ interfaces can use flexible Frame Relay
encapsulation. You use flexible Frame Relay encapsulation when you want to configure
multiple per-unit Frame Relay encapsulations. This encapsulation type allows you to
configure any combination of TCC, CCC, and standard Frame Relay encapsulations
on a single physical port. Also, each logical interface can have any DLCI value from
1through 1022.

« Frame Relay (frame-relay)—Defined in RFC 1490. E1, E3, link services, SONET/SDH, T1,
T3, and voice services interfaces can use Frame Relay encapsulation. Five related
versions are supported:

- Circuit cross-connect (CCC) version (frame-relay-ccc)—The same as standard Frame
Relay for DLCIs O through 511. DLClIs 512 through 1022 are dedicated to CCC. The
logical interface must also have frame-relay-ccc encapsulation. When you use this
encapsulation type, you can configure the ccc family only.

- Translational cross-connect (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.

- Extended CCC version (extended-frame-relay-ccc)—This encapsulation type allows
you to dedicate DLCIs 1through 1022 to CCC. The logical interface must have
frame-relay-ccc encapsulation. When you use this encapsulation type, you can
configure the ccc family only.

- Extended TCC version (extended-frame-relay-tcc)—Similar to extended Frame Relay
CCC, this encapsulation type allows you to dedicate DLCls 1 through 1022 to TCC,
which is used for circuits with different media on either side of the connection.

« Port CCC version (frame-relay-port-ccc)—Defined in the Internet Engineering Task
Force (IETF) document, Frame Relay Encapsulation over Pseudo-Wires (expired
December 2002). This encapsulation type allows you to transparently carry all the
DLCIs between two customer edge (CE) routers without explicitly configuring each
DLCI on the two provider edge (PE) routers with Frame Relay transport. The
connection between the two CE routers can be either user-to-network interface
(UNI) or network-to-network interface (NNI); this is completely transparent to the
PE routers. The logical interface does not require an encapsulation statement. When
you use this encapsulation type, you can configure the ccc family only.

« Frame Relay Ether Type (frame-relay-ether-type)—Physical interfaces can use 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 DLCls
0 through 511. DLCIs 512 through 1022 are dedicated to TCC. 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 DLCIs 1through 1022.
This encapsulation is used for circuits with different media on either side of the
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connection. Extended Frame Relay ether type TCC encapsulation is supported on
the same PICs as extended Frame Relay TCC encapsulation.

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.

Support for extended Frame Relay and flexible Frame Relay differs by PIC type, as shown
in Table 18 on page 206.

Table 18: PIC Support for Enhanced Frame Relay Encapsulation Types

Extended Extended
Frame Relay Frame Relay Flexible Frame

PIC Type CCC TCC Relay

Intelligent Queuing

1-port Channelized CHOC12 IQ Yes Yes Yes
4-port Channelized DS3 1Q Yes Yes Yes
10-port Channelized E11Q Yes Yes Yes
4-port E310Q Yes Yes Yes
1-port Channelized STM11Q Yes Yes Yes
4-port OC48/STM16 Type 3 PIC Yes Yes Yes
SONET/SDH

1-port OC12 Yes Yes No
2-port OC3 Yes Yes No
1-port OC48 Yes Yes No
1-port OC192 Yes Yes No
1-port STM16 SDH, SMSR Yes Yes No
Others

4-port E1 No No No
4-port T1 No No No
4-port T3 No No No
10-port Channelized E1 No No No
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Table 18: PIC Support for Enhanced Frame Relay Encapsulation

Types (continued)
Extended Extended
Frame Relay Frame Relay Flexible Frame
PIC Type CCccC TCC Relay
2-port Channelized DS3 No No No
1-port Channelized OC12, SMIR No No No
4-port Channelized DS3 No No No
1-port Channelized STM1, SMIR No No No
2-port Serial No No No

Example: Configuring the Encapsulation on a Physical Interface

Configure Frame Relay encapsulation on a SONET/SDH interface. The second and third
family statements allow Intermediate System-to-Intermediate System (IS-1S) and
Multiprotocol Label Switching (MPLS) to run on the interface.

[edit interfaces]
so-7/0/0 {
encapsulation frame-relay;
unit0 {
point-to-point;
family inet {
address 192.168.1.113/32 {
destination 192.168.1.114;

}
}
family iso;
family mpls;
1
1

Configuring the Frame Relay Encapsulation on a Logical 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. To do this, include
the encapsulation statement, specifying the frame-relay-ccc, frame-relay-ppp,
frame-relay-tcc, frame-relay-ether-type, or frame-relay-ether-type-tcc option:

encapsulation (frame-relay-ccc | frame-relay-ppp | frame-relay-tcc |
frame-relay-ether-type | frame-relay-ether-type-tcc);

You can include this statement at the following hierarchy levels:

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

Configuring Frame Relay Control Bit Translation

On interfaces with Frame Relay CCC encapsulation, you can configure Frame Relay
control bit translation, as defined in the IETF documents:

« Internet draft draft-martini-frame-encap-mpls-00.txt, Frame Relay Encapsulation over
Pseudo-Wires (expired December 2002)

« Internet draft draft-martini-l2circuit-encap-mpls-07.txt, Encapsulation Methods for
Transport of Layer 2 Frames Over IP and MPLS Networks (expired December 2004)

To support Frame Relay services over IP and MPLS backbones using Layer 2 VPNs and
Layer 2 circuits, you can configure translation of the Frame Relay control bits. When you
configure translation of Frame Relay control bits, the bits are mapped into the Layer 2
circuit control word and preserved across the IP or MPLS backbone.

The Junos OS allows you to translate the following Frame Relay control bits:

- Discard eligibility (DE)—A header bit used to identify lower priority traffic that can be
dropped during periods of congestion.

« Forward explicit congestion notification (FECN)—A header bit transmitted by the source
router requesting that the destination router slow down its requests for data.

. Backward explicit congestion notification (BECN)—A header bit transmitted by the

destination router requesting that the source router send data more slowly.

By default, translation of Frame Relay control bits is disabled. If you enable Frame Relay
control bit translation, the bits are translated in both directions (CE to PE and PE to CE):

« From CE to PE—At ingress, the DE, FECN, and BECN header bits from the incoming
Frame Relay header are mapped to the control word.

« From PE to CE—At egress, the DE, FECN, and BECN header bits from the control word
are mapped to the outgoing Frame Relay header.

The Frame Relay control bits do not map to MPLS EXP labels, and do not affect
class-of-service (CoS) behavior inside the provider network.

You enable or explicitly disable translation of Frame Relay control bits by including the
translate-discard-eligible and translate-fecn-and-becn statements:

(translate-discard-eligible | no-translate-discard-eligible);
(translate-fecn-and-becn | no-translate-fecn-and-becn);

You can include these statements at the following hierarchy levels:

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

« [edit logical-systems logical-system-name interfaces interface-name unit
logical-unit-number family ccc]
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If you enable or disable Frame Relay control bit translation on one CE-facing interface,
you must configure the same Frame Relay control bit translation settings on the other
CE-facing interface.

If you change the Frame Relay control bit translation settings, the circuit goes down and
comes back up, which might result in traffic loss for a few seconds.

If you enable Frame Relay control bit translation, the number of supportable Layer 2
virtual private networks (VPNs) and Layer 2 circuits is reduced to one eighth of what the
router can support without Frame Relay control bit translation enabled.

For ATM2 1Q interfaces, the control word contains a field to carry ATM cell loss priority
(CLP) information by default. For more information, see Configuring Layer 2 Circuit
Transport Mode.

For more information about Layer 2 circuits, see the Junos OS VPNs Configuration Guide
and the Junos OS Routing Protocols Configuration Guide. For a comprehensive example,
see the Junos OS Feature Guides.

Configuring the Media MTU on Frame Relay Interfaces

For Frame Relay interfaces, the default media maximum transmission unit (MTU) is 4482
bytes. (For a complete list of MTU values, see Configuring the Media MTU.)

To modify the default media MTU size for a physical interface, include the mtu statement
at the [edit interfaces interface-name] hierarchy level:

[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 can
include 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]

For more information, see “Setting the Protocol MTU with Frame Relay Encapsulation”
on page 209.

Setting the Protocol MTU with Frame Relay Encapsulation

For each interface, you can configure an interface-specific MTU by including the mtu
statement at the [edit interfaces interface interface-name] hierarchy level. If you need to
modify this MTU for a particular protocol family, include the mtu statement:

mtu mtu;

You can include this statement at the following hierarchy levels:

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

For Frame Relay encapsulation, the default protocol MTU is 4470 bytes.

If you increase the size of the protocol MTU, you must ensure that the size of the media
MTU is equal to or greater than the sum of the protocol MTU and the encapsulation
overhead. (You configure the media MTU by including the mtu statement at the [edit
interfaces interface-name] hierarchy level, as discussed in “Configuring the Media MTU
on Frame Relay Interfaces” on page 209.)

When the family is mpls, the default protocol MTU is 1488 bytes. MPLS packets are
1500 bytes and have 4 to 12 bytes of overhead.

Configuring Frame Relay Keepalives

By default, physical interfaces configured with Cisco High-level Data Link Control (HDLC)
or Point-to-Point Protocol (PPP) encapsulation send keepalive packets at 10-second
intervals. The Frame Relay term for keepalives is Local Management Interface (LMI)
packets; note that the Junos OS supports both ANSI T1.617 Annex D LMIs, ITU Q933 Annex
A LMIs and Consortium LMI.

Consortium LMl is supported only on M320 Routers with Enhanced Il FPCs and specific
Enhanced Intelligent Queuing PICs.

To disable the sending of keepalives on a physical interface, include the no-keepalives
statement at the [edit interfaces interface interface-name] hierarchy level:

[edit interfaces interface-name]
no-keepalives;

For back-to-back Frame Relay connections, either disable the sending of keepalives on
both sides of the connection, or configure one side of the connection as a data terminal
equipment (DTE) (the default Junos configuration) and the other as a data
circuit-terminating equipment (DCE).

If keepalives are enabled, the number of possible DLCI configurations on a multipoint or
multicast connection is limited by the MTU size selected for the interface. To calculate
the available DLCls, use the formula (MTU —12) /5. To increase the number of possible
DLCls, disable keepalives.

Configuring Tunable Keepalives for Frame Relay LMI

On interfaces configured with Frame Relay connections, you can tune the keepalive
settings by using the lmi statement. A Frame Relay interface can be either DCE or DTE
(the default Junos configuration). DTE acts as a master, requesting status from the DCE
part of the link.

By default, the Junos OS uses ANSI T1.617 Annex D LMIs. To change to ITU Q933 Annex
A LMIs, include the lmi-type itu statement at the [edit interfaces interface-name lmi]
hierarchy level:

[edit interfaces interface-name lmi]
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Imi-type itu;

To configure Frame Relay keepalive parameters, include the Imi statement at the [edit
interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
lmi {

Imi-type (ansi | itu);

n391dte number;

n392dce number;

n392dte number;

n393dce number;

n393dte number;

t391dte seconds;

t392dce seconds;

}

You can include the following statements:

« n391dte—DTE full status polling interval. The DTE sends a status inquiry to the DCE at
the interval specified by t391dte. n391dte specifies the frequency at which these inquiries
expect a full status report; for example, a n391dte value of 10 would specify a full status
report in response to every tenth inquiry. The intermediate inquiries ask for a keepalive
exchange only. The range is from 1 through 255, with a default value of 6.

« n392dce—DCE error threshold. The number of errors required to bring down the link,
within the event-count specified by n393dce. The range is from 1 through 10, with a
default value of 3.

» n392dte—DTE error threshold. The number of errors required to bring down the link,
within the event-count specified by n393dte. The range is from 1 through 10, with a
default value of 3.

« n393dce—DCE monitored event-count. The range is from 1through 10, with a default
value of 4.

« n393dte—DTE monitored event-count. The range is from 1 through 10, with a default
value of 4.

. t391dte—DTE keepalive timer. Period at which the DTE sends out a keepalive response
request to the DCE and updates status depending on the DTE error threshold value.
The range is from 5 through 30 seconds, with a default value of 10 seconds.

« t392dce—DCE keepalive timer. Period at which the DCE checks for keepalive responses
from the DTE and updates status depending on the DCE error threshold value. The
range is from 5 through 30 seconds, with a default value of 15 seconds.

Configuring Inverse Frame Relay ARP

Frame Relay interfaces support inverse Frame Relay ARP, as described in RFC 2390,
Inverse Address Resolution Protocol. When inverse Frame Relay ARP is enabled, the router
responds to received inverse Frame Relay ARP requests by providing IP address
information to the requesting router on the other end of the Frame permanent virtual
circuit (PVC).
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The router does not initiate inverse Frame Relay ARP requests.

By default, inverse Frame Relay ARP is disabled. To configure a router to respond to
inverse Frame Relay ARP requests, include the inverse-arp statement:

inverse-arp;

For a list of hierarchy levels at which you can include this statement, see inverse-arp.

You must configure Frame Relay encapsulation on the logical interface to support inverse
ARP. For more information, see “Configuring Frame Relay Interface Encapsulation” on
page 204.

Configuring the Router as a DCE with Frame Relay Encapsulation

By default, when you configure an interface with Frame Relay encapsulation, the routing
platformis assumed tobe DTE. That s, the routing platformis assumed to be at a terminal
point on the network. To configure the routing platform to be DCE, include the dce
statement at the [edit interfaces interface-name] hierarchy level:

[edit interfaces interface-name]
dce;

When you configure the router to be a DCE, keepalives are disabled by default.
For back-to-back Frame Relay connections, either disable the sending of keepalives on
both sides of the connection, or configure one side of the connection as a DCE and the

other as a DTE by removing the dce statement from the configuration (the default Junos
configuration).

Configuring Frame Relay DLCIs

When you are using Frame Relay encapsulation on an interface, each logical interface
corresponds to one or more permanent virtual circuits (PVCs) or switched virtual circuits
(SVCs). For each PVC or SVC, you must configure one data-link connection identifier
(DLCI).

A Frame Relay interface can be a point-to-point interface or a point-to-multipoint (also
called a multipoint non-broadcast multiaccess [NBMA]) connection.

To configure Frame Relay DLCls, you can do the following:

« Configuring a Point-to-Point Frame Relay Connection on page 212
« Configuring a Point-to-Multipoint Frame Relay Connection on page 213
« Configuring a Multicast-Capable Frame Relay Connection on page 214
Configuring a Point-to-Point Frame Relay Connection
To configure a point-to-point Frame Relay connection, include the dlci statement:
dlci dlci-identifier;

You can include this statement at the following hierarchy levels:
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« [edit interfaces interface-name unit logical-unit-number]
« [edit logical-systems logical-system-name interfaces interface-name unit

logical-unit-number]

The DLCI identifier is a value from 16 through 1022. Numbers 1 through 15 are reserved for
future use. A point-to-point interface can have one DLCI.

e NOTE: Forinformation about Frame Relay DLCI limitations for channelized
interfaces, see “Data-Link Connection Identifiers on Channelized Interfaces”
on page 30.

You configure the router to use DLCI sparse mode by including the sparse-dicis
statement at the [edit chassis fpc slot-number pic pic-number] hierarchy level.
For more information about DLCI sparse mode, see the Junos OS System Basics
Configuration Guide.

For more information about Frame Relay DLClIs, see “Configuring a
Point-to-Point Frame Relay Connection” on page 212.

When you are configuring point-to-point connections, the MTU sizes on both sides of the
connection must be the same.

Configuring a Point-to-Multipoint Frame Relay Connection

To configure a point-to-multipoint Frame Relay connection (also called a multipoint
NBMA connection), include the multipoint-destination statement:

multipoint-destination address dlci dlci-identifier;

You can include this statement at the following hierarchy levels:

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

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

For each destination, include one multipoint-destination statement. address is the address
of the remote side of the connection, and dlci-identifier is the DLCI identifier for the
connection.

When you are configuring point-to-multipoint connections, all interfaces in the subnet
must use the same MTU size.

If keepalives are enabled, causing the interface to send LMI messages during idle times,
the number of possible DLCI configurations is limited by the MTU selected for the interface.
For more information, see “Configuring Frame Relay Keepalives” on page 210.
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Configuring a Multicast-Capable Frame Relay Connection

By default, Frame Relay connections assume unicast traffic. If your Frame Relay switch
performs multicast replication, you can configure the connection to support multicast
traffic by including the multicast-dlci statement:

multicast-dlci dlci-identifier;
You can include this statement at the following hierarchy levels:

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

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

The DLCI identifier is a value from 16 through 1022 that defines the Frame Relay DLCI
over which the switch expects to receive multicast packets for replication.

You can configure multicast support only on point-to-multipoint Frame Relay connections.

If keepalives are enabled, causing the interface to send LMI messages during idle times,
the number of possible DLCI configurations is limited by the MTU selected for the interface.
For more information, see “Configuring Frame Relay Keepalives” on page 210.
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Channelized Interface Configuration
Statements

« Summary of Channelized Interface Configuration Statements on page 217
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summary of Channelized Interface
Configuration Statements

The following descriptions explain each of the interface configuration statements. The
statements are organized alphabetically.
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address

Syntax

Hierarchy Level

address address {

arp ip-address (mac | multicast-mac) mac-address <publish>;

broadcast address;

destination address;

destination-profile name;

euvi-64;

master-only;

multipoint-destination address dlci dlci-identifier;

multipoint-destination address {
epd-threshold cells;
inverse-arp;
oam-liveness {

up-count cells;
down-count cells;
1
oam-period (disable | seconds);
shaping {
(cbrrate | rtvbr peak rate sustained rate burst length | vbr peak rate sustained rate burst
length);
queue-length number;
1
vci vpi-identifier.vci-identifier;

1

primary;

preferred;

(vrrp-group | vrrp-inet6-group) group-number {
(accept-data | no-accept-data);
advertise—interval seconds;
authentication-type authentication;
authentication-key key;
fast-interval milliseconds;

(preempt | no-preempt) {
hold-time seconds;
1
priority-number number;
track {
priority-cost seconds;
priority-hold-time interface-name {
interface priority;
bandwidth-threshold bits-per-second {
priority;
1
}
route ip-address/mask routing-instance instance-name priority-cost cost;
1
virtual-address [ addresses 1;

}

}

[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]
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Release Information

Description

Options

Required Privilege
Level

Related
Documentation

advertise-interval

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 9.0 for EX Series switches.
Statement introduced in Junos OS Release 11.1 for QFX Series switches.

Configure the interface address.

0 NOTE: The vrrp High Availability functionality is not available for the QFX
Series switches

address—Address of the interface.

The remaining statements are explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the Protocol Family
. negotiate-address
« unnumbered-address (Ethernet)

« Junos OS System Basics Configuration Guide

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

advertise-interval milliseconds;
[edit interfaces interface-name sonet-options aps]

Statement introduced before Junos OS Release 7.4.

Modify the Automatic Protection Switching (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.

milliseconds—Interval between advertisement packets.
Range: 1through 65,534 milliseconds
Default: 1000 milliseconds

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring APS Timers
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aps

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

aps {
advertise-interval milliseconds;
annex-b
authentication-key key;
force;
hold-time milliseconds;
lockout;
neighbor address;
paired-group group-name;
preserve-interface;
protect-circuit group-name;
request;
revert-time seconds;
switching-mode (bidirectional | unidirectional);
working-circuit group-name;

[edit interfaces interface-name sonet-options]

Statement introduced before Junos OS Release 7.4.

Configure Automatic Protection Switching (APS) on the router.

For DS3 channels on a channelized OCI12 interface, configure APS on channel O only. If
you configure APS on channels 1through 11, it is ignored.

The statements are explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring APS and MSP
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authentication-key

Syntax
Hierarchy Level
Release Information

Description

Options

Required Privilege
Level

Related
Documentation

authentication-key key;
[edit interfaces interface-name sonet-options aps]

Statement introduced before Junos OS Release 7.4.

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

key—Authentication password. It can be 1through 8 characters long. Configure the same
key for both the working and protect routers.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Basic APS Support

. Forinformation about the authentication-key statement at the [edit interfaces
interface-name unit unit-number family inet address address (vrrp-group |
vrrp-inet6-group) group-number] or [edit logical-systems logical-system-name interfaces
interface-name unit unit-number family (inet | inet6) address address (vrrp-group |
vrrp-inet6-group) group-number] hierarchy level, see the Junos OS High Availability
Configuration Guide.

bchannel-allocation

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

bchannel-allocation (ascending | descending);
[edit interfaces interface-name isdn-options]

Statement introduced in Junos OS Release 8.3.

(J Series Services Routers equipped with a Dual-Port Channelized T1/E1 PIM) For
Integrated Services Digital Network Primary Rate Interfaces (ISDN PRI), allocate PRI
dialout B-channels in ascending or descending order.

(ascending | descending)—Allocate the B-channels in ascending (from low to high) or
descending (from high to low) order.

Default: Descending order

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Allocating B-Channels for Dialout on page 155

. Junos OS Interfaces and Routing Configuration Guide
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bert-algorithm

Syntax

Hierarchy Level

Release Information

Description

Options

bert-algorithm algorithm;

[edit interfaces cel-fpc/pic/port],

[edit interfaces ctl1-fpoc/pic/port],

[edit interfaces interface-name dsO-options],
[edit interfaces interface-name el-options],
[edit interfaces interface-name e3-options],
[edit interfaces interface-name t1-options],
[edit interfaces interface-name t3-options]

Statement introduced before Junos OS Release 7.4.

Configure the pattern to send in the bit stream during a bit error rate test (BERT). Applies
to T1, E3, T3, and multichannel DS3 interfaces, the channelized interfaces (DS3, OC12,
STM1), and channelized IQ and IQE interfaces (ET1, E3 and DS3).

i

NOTE: When configuring CE1 or CT1 interfaces on 10-port Channelized E1/T1
IQE PICs, the bert-algorithm statement must be included at the [edit interfaces
cel-fpc/pic/port] or [edit interfaces ct1-fpc/pic/port] hierarchy level as
appropriate.

algorithm—Pattern to send in the bit stream. There are two categories of test patterns:
pseudorandom and repetitive. Both patterns conform to CCITT/ITU O.151, O.152,
0.153, and O.161 standards. The algorithm can be one of the following patterns:

. all-ones-repeating—Pattern is all ones.

. all-zeros-repeating—Pattern is all zeros.

. alternating-double-ones-zeros—Pattern is alternating pairs of ones and zeros.

. alternating-ones-zeros—Pattern is alternating ones and zeros.

. pseudo-2e3—Patternis 221

« pseudo-2e4—Pattern is 2% -1,

. pseudo-2e5—Patternis 2°-1.

« pseudo-2e6—Patternis 2°-1.

. pseudo-2e7—Patternis 2/ -1

. pseudo-2e9-o0153—Pattern is 2°- 1, as defined in the O153 standard.

. pseudo-2el0—Patternis 291,

. pseudo-2ell-o152—Pattern is 2" - 1, as defined in the O152 standard.

. pseudo-2el15-0151—Pattern is 2P - 1, as defined in the O151 standard.
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« pseudo-2el7—Patternis 27 1.

. pseudo-2el8—Patternis 2% 1.

. pseudo-2e20-0151—Pattern is 2%0 1, as defined in the O151 standard.
. pseudo-2e20-0153—Pattern is 2°° - 1, as defined in the 0153 standard.
. pseudo-2e21—Patternis 27—,

« pseudo-2e22—Patternis 271,

. pseudo-2e23-0151—Pattern is 2% -1, as defined in the O151 standard.

« pseudo-2e25—Patternis 2% 1.

« pseudo-2e28—Patternis 281,

. pseudo-2e29—Patternis 2% 1.

« pseudo-2e31—Patternis 27—,

. pseudo-2e32—Patternis 221

. repeating-1-in-4—0One bit in four is set to 1; the others are set to 0.

. repeating-1-in-8—O0One bit in eight is set to 1; the others are set to 0.

. repeating-3-in-24—Three bits in twenty four are set to 1; the others are set to O.

Default: pseudo-2e3

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Interface Diagnostics
Documentation « Configuring E1 BERT Properties on page 162
« Configuring E3 BERT Properties on page 170
« Configuring T1 BERT Properties on page 178
. Configuring T3 BERT Properties on page 188
« Examples: Configuring T3 Interfaces on page 197

. bert-error-rate on page 224

. bert-period on page 225

Copyright © 2011, Juniper Networks, Inc. 223



Junos® OS 11.3 Channelized Interfaces Configuration Guide

bert-error-rate

Syntax bert-error-rate rate;

Hierarchy Level [edit interfaces cel-fpc/pic/port],
[edit interfaces ctl1-fpoc/pic/port],
[edit interfaces interface-name dsO-options],
[edit interfaces interface-name el-options],
[edit interfaces interface-name e3-options],
[edit interfaces interface-name t1-options],
[edit interfaces interface-name t3-options]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure the bit error rate to use in a BERT procedure. Applies to E1, E3, T1,0r T3
interfaces, and to the channelized interfaces (DS3, OC3, OC12, and STM1).

0 NOTE: When configuring CE1 or CT1 interfaces on 10-port Channelized E1/T1
IQE PICs, the bert-error-rate statement must be included at the [edit interfaces
cel-fpc/pic/port] or [edit interfaces ct1-fpc/pic/port] hierarchy level as
appropriate.

Options rate—Bit error rate.
Range: O through 7, which corresponds to 107 (1 error per bit) to 10 - (1error per10
million bits)
Default: O

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Interface Diagnostics
Documentation « Configuring E1 BERT Properties on page 162
« Configuring E3 BERT Properties on page 170
« Configuring T1 BERT Properties on page 178
. Configuring T3 BERT Properties on page 188
. Examples: Configuring T3 Interfaces on page 197

. bert-algorithm on page 222

. bert-period on page 225
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bert-period

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

bert-period seconds;

[edit interfaces cel-fpc/pic/port],

[edit interfaces ctl1-fpoc/pic/port],

[edit interfaces interface-name dsO-options],
[edit interfaces interface-name el-options],
[edit interfaces interface-name e3-options],
[edit interfaces interface-name t1-options],
[edit interfaces interface-name t3-options]

Statement introduced before Junos OS Release 7.4.

Configure the duration of a BERT test. Applies to E1, E3, T1, and T3 interfaces, and to El,
E3, T1, and T3 partitions on the channelized interfaces (CE1, CT1, DS3, OC3, OC12, OC48,
STM1, STM4, and STM16).

Eland T11Q, IQE, and standard interfaces support an extended BERT period range, up
t0 86,400 seconds (24 hours).

e NOTE: When configuring CE1or CT1interfaces on 10-port Channelized E1/T1
IQE PICs, the bert-period statement must be included at the [edit interfaces
cel-fpc/pic/port] or [edit interfaces ct1-fpc/pic/port] hierarchy level as
appropriate.

seconds—Test duration. Range and default values vary by interface type.
Range:

« PIC-dependent—Normal BERT period: either 1 through 239 seconds or 1 through 240
seconds

« PIC-dependent—Extended BERT period: from 1through 86,400 seconds
Default:

« Normal BERT period: 10 seconds

. Extended BERT period (on supported E1 interfaces): 10 seconds

. Extended BERT period (on supported T1interfaces): 240 seconds

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Interface Diagnostics
« Configuring E1 BERT Properties on page 162
« Configuring E3 BERT Properties on page 170
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Configuring T1 BERT Properties on page 178
Configuring T3 BERT Properties on page 188
bert-algorithm on page 222

bert-error-rate on page 224

buildout (T1 Interfaces)

Syntax

Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

buildout value;

[edit interfaces ct1-fpc/pic/port]
[edit interfaces interface-name t1-options]

Statement introduced before Junos OS Release 7.4.

For T1interfaces, set the buildout value.

6 NOTE: When configuring CT1 interfaces on 10-port Channelized E1/T1IQE

PICs, the buildout statement must be included at the hierarchy level.

The default buildout value is O through 132 feet.

You can set the buildout value to one of the following:

0-132—0 through 132 feet (0 through 40 meters)
133-265—133 through 265 feet (40 through 81 meters)
266-398—266 through 398 feet (81 through 121 meters)
399-531—399 through 531 feet (121 through 162 meters)
532-655—532 through 655 feet (162 through 200 meters)

long-0db—For J Series routers only, long buildout with O decibel (dB) transmit
attenuation

long-7.5db—For J Series routers only, long buildout with 7.5 dB transmit attenuation
long-15db—For J Series routers only, long buildout with 15 dB transmit attenuation

long-22.5db—For J Series routers only, long buildout with 22.5 dB transmit attenuation

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

Configuring the T1 Buildout on page 179

« Junos OS Interfaces and Routing Configuration Guide
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byte-encoding

Syntax

Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

byte-encoding (nx56 | nx64);

[edit interfaces t1-fpc/pic/port],
[edit interfaces interface-name dsO-options],
[edit interfaces interface-name t1-options]

Statement introduced before Junos OS Release 7.4.

Set the byte encoding on a DSO or T1interface to use 7 bits per byte or 8 bits per byte.

e NOTE: When configuring T1interfaces on the 10-port Channelized E1/T1IQE
PIC, the byte-encoding statement must be included at the [edit interfaces
t1-foc/pic/port] hierarchy level.

The default byte encoding is 8 bits per byte (nx64).

nx56—Use 7 bits per byte.

nx64—Use 8 bits per byte.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring T1Byte Encoding on page 179
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bytes

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

bytes {

c2 value;
el-quiet value;
flvalue;

f2 value;

sl value;

z3 value;

z4 value;

[edit interfaces interface-name sonet-options]

Statement introduced before Junos OS Release 7.4.

Set values in some SONET/SDH header bytes.

c2 value—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.

Range: O through 255
Default: OxCF

el-quiet value—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.

Range: O through 255
Default: Ox7F

flvalue, 2 value, z3 value, z4 value—SONET/SDH overhead bytes.
Range: O through 255
Default: Ox00

slvalue—Synchronization message SONET 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.

Range: O through 255
Default: OxCC

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring SONET/SDH Header Byte Values

« no-concatenate
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cbit-parity

Syntax
Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

Related
Documentation

(cbit-parity | no-cbit-parity);
[edit interfaces interface-name t3-options]

Statement introduced before Junos OS Release 7.4.

For T3 interfaces only, enable or disable C-bit parity mode, which controls the type of
framing that is present on the transmitted T3 signal. When C-bit parity mode is enabled,
the C-bit positions are used for the far-end block error (FEBE), far-end alarm and control
(FEAC), terminal data link, path parity, and mode indicator bits, as defined in ANSI
T1.107a-1989. For ATM and ATM2 1Q2 and 1Q2-E interfaces, M23 framing is used when
the no-cbit-parity statement is included. For all other interfaces, M13 framing is used
when the no-cbit-parity statement is included.

C-bit parity mode is enabled.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring E3 and T3 Parameters on ATM Interfaces

. Disabling T3 C-Bit Parity Mode on page 189
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clocking

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

clocking (external [interface interface-name ] | internal);
[edit interfaces interface-name]
Statement introduced before Junos OS Release 7.4.

interface option added in Junos OS Release 8.2.

For interfaces that can use various clock sources, configure the source of the transmit
clock on each interface.

external—The clock source is provided by the data communication equipment (DCE).

interface interface-name—For interfaces operating on T1/E1 PIMs for J Series Services
Routers only, configure clocking for the drop-and insert feature. When configuring
this feature, both ports must use the same clock source: either the router’s internal
clock or an external clock on one of the interfaces. If an external clock source is
required, one interface must specify clocking external and the other must specify
the same clock.

internal—Use the internal stratum 3 clock as the reference clock.
Default: internal

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the Clock Source

. Configuring the Clock Source on SONET/SDH Interfaces

« Clock Sources on Channelized Interfaces on page 32

« Configuring a Channelized T1/E1 Interface to Drop and Insert Time Slots on page 152

. loop-timing on page 265
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compatibility-mode

Syntax

Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

compatibility-mode (adtran | digital-link | kentrox | larscom | verilink) <subrate value>;

[edit interfaces interface-name e3-options],
[edit interfaces interface-name t3-options]

Statement introduced before Junos OS Release 7.4.

Configure the E3 or T3 interface to be compatible with the channel service unit (CSU)
at the remote end of the line.

e NOTE: The compatibility-mode statement at the [edit interfacesinterface-name
e3-options] hierarchy level is not valid for IQE PICs.

If you omit this option, the full E3 or T3 rate is used.

adtran—For T3 IQ interfaces only, configure compatibility with Adtran CSUs.

digital-link—Configure compatibility with Digital Link CSUs. If you include this option on
an E3 interface, you must also disable payload scrambling.

kentrox—Configure compatibility with Kentrox CSUs. Kentrox subrate is valid for E3 1Q
and T3 |Q interfaces only.

larscom—For T3 and T3 IQ interfaces only, configure compatibility with Larscom CSUs.

verilink—For T3 1Q and T3 IQE interfaces only, configure compatibility with Verilink CSUs.

e NOTE: Verilink configuration is not functional if an IQ interface is paired with
an IQE interface.

subrate value—Subrate of the E3 or T3 line.

Range: For Kentrox CSUs on E3 IQ interfaces and T3 IQ interfaces the subrate value
must match the value configured on the CSU. Each increment of the subrate value
corresponds to a rate increment of about 0.5 Mbps.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the E3 CSU Compatibility Mode on page 171
. Configuring the T3 CSU Compatibility Mode on page 190

. payload-scrambler on page 277

Copyright © 2011, Juniper Networks, Inc. 231



Junos® OS 11.3 Channelized Interfaces Configuration Guide

crc-minor-alarm-threshold

Syntax
Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

crc-minor-alarm-threshold (1e-3 | 5e-4 | 1e-4 | 5e-5| 1e-5 | 5e-6 | 1e-6);
[edit interfaces interface-name t1-options]

Statement introduced in Junos OS Release 8.5.

Minor alarm error thresholds for T1 CRC errors. When the threshold is exceeded for one
second, a defect condition is declared. If the defect condition continues for the monitoring
period, an alarm condition is declared.

10-second monitoring period for values 1e-3, 5e-4, 1e-4, and 5e-5. The 1e-5 value uses a
50-second monitoring period. The 5e-6 value uses a 100-second monitoring period. The
le-6 value uses a 500-second monitoring period.

rate—Error rate expressed as the number of errors per number of bits. The value 1e-3 is
one error in 10> bits and Se-4 is five errors in 10 bits.

Default: 5e-6

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring T1 CRC Error Minor Alarm Thresholds on page 180
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data-input

Syntax data-input (system | interface interface-name);
Hierarchy Level [edit interfaces ds-pim/0/port:channel]

Release Information Statement introduced in Junos OS Release 8.2.

Description Forinterfaces operating on T1/E1PIMs for J Series Services Routers only, configure whether
an interface should send and receive data from the Routing Engine or from a given
interface name. On channelized T1/E1 interfaces partitioned into channels, you caninsert
time slots from one port directly into the other port on the same PIM, to replace time
slots coming through the Routing Engine.

To avoid slips, both ports must use the same clock source: either the router’s internal
clock or an external clock on one of the interfaces. If an external clock source is required,
one interface must specify clocking external and the other must specify the same clock
by including the clocking external interface interface-name statement at the [edit interfaces
interface-name] hierarchy level.

Options system—Interface sends and receives data from the Routing Engine.

interface interface-name—Interface sends and receives data from a specific interface.
Default: Data is sent and received from the Routing Engine (system).

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring a Channelized T1/E1 Interface to Drop and Insert Time Slots on page 152

Documentation « Junos OS Interfaces and Routing Configuration Guide

« clocking on page 230
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dce

Syntax

Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

Related
Documentation

dce;

[edit interfaces interface-name],
[edit interfaces interface-name serial-options clocking-mode]

Statement introduced before Junos OS Release 7.4.

For Frame Relay only, respond to status enguiry message keepalives.

When you configure the router to be a DCE, keepalives are disabled by default.

The router operates in DTE mode.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Router as a DCE with Frame Relay Encapsulation on page 212
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dlci

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

dlci dlci-identifier;

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

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 11.1 for the QFX Series.

For Frame Relay and Multilink Frame Relay (MLFR) user-to-network interface (UNI)
network-to-network interface (NNI) encapsulation only, and for link services, voice
services and point-to-point interfaces only, configure the data-link connection identifier
(DLCI) for a permanent virtual circuit (PVC) or an switched virtual circuit (SVC).

To configure a DLCI for a point-to-multipoint interface, use the multipoint-destination
statement to specify the DLCI.

dlci-identifier—Data-link connection identifier.
Range: 16 through 1022.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Data-Link Connection Identifiers on Channelized Interfaces on page 30
« Configuring Frame Relay DLCls on page 212

« Junos OS Services Interfaces Configuration Guide

. encapsulation (Logical Interface) on page 240

« multicast-dlci on page 269

. multipoint-destination on page 270
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dsO-options

Syntax dsO-options {
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
byte-encoding (nx56 | nx64);
fcs (161 32);
idle-cycle-flag (flags | ones);
invert-data;
loopback payload;
start-end-flag (filler | shared);

Hierarchy Level [editinterfaces interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure DSO-specific physical interface properties.

The statements are explained separately.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring Channelized DS3-to-DSO Interfaces on page 126
Documentation

236 Copyright © 2011, Juniper Networks, Inc.



Chapter 16: Summary of Channelized Interface Configuration Statements

el-options

Syntax el-options {
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
fcs (161 32);
framing (8704 | g704-no-crc4 | unframed);
idle-cycle-flag (flags | ones);
invert-data;
loopback (local | remote);
start-end-flag (filler | shared);
timeslots time-slot-range;

Hierarchy Level [edit interfaces interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure El-specific physical interface properties.

The statements are explained separately.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Channelized E11Q and IQE Interfaces Overview on page 143
Documentation « Channelized STM1 Interfaces Overview on page 105
« EllInterfaces Overview on page 161

« TllInterfaces Overview on page 177
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e3-options

Syntax e3-options {
atm-encapsulation (direct | plcp);
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
buildout feet;
compatibility-mode (digital-link | kentrox | larscom) <subrate value>;
fcs (16| 32);
framing (g.751| 8.832);
idle-cycle-flag value;
invert-data;
loopback (local | remote);
(payload-scrambler | no-payload-scrambler);
start-end-flag value;
(unframed | no-unframed);

}
Hierarchy Level [editinterfaces interface-name]
Release Information  Statement introduced before Junos OS Release 7.4.
Description Configure E3-specific physical interface properties.
For ATM1 interfaces, you can configure a subset of E3 options statements.

The statements are explained separately.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . E3Interfaces Overview on page 169

D tati
ocumentation « T3 Interfaces Overview on page 187

. atm-options
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encapsulation

See the following sections:

. encapsulation (Logical Interface) on page 240

« encapsulation (Physical Interface) on page 243
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encapsulation (Logical Interface)

Syntax

Hierarchy Level

Release Information

Description

Options

encapsulation (atm-ccc-cell-relay | atm-ccc-ve-mux | atm-cisco-nlpid | atm-mlppp-lic |
atm-nlpid | atm-ppp-llc | atm-ppp-vc-mux | atm-snap | atm-tcc-snap | atm-tcc-ve-mux
| atm-vc-mux | ether-over-atm-llc | ether-vpls-over-atm-llc | ether-vpls-over-fr |
ether-vpls-over-ppp | ethernet | frame-relay-ccc | frame-relay-ether-type |
frame-relay-ether-type-tcc | frame-relay-ppp | frame-relay-tcc |
multilink-frame-relay-end-to-end | multilink-ppp | ppp-over-ether |
ppp-over-ether-over-atm-llc | vlan-bridge | vlan-ccc | vlan-vci-ccc | vlan-tcc | vlan-vpls);

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

Statement introduced before Junos OS Release 7.4.

Logical link-layer encapsulation type.

atm-ccc-cell-relay—Use ATM cell-relay encapsulation.

atm-ccc-ve-mux—Use ATM virtual circuit (VC) multiplex encapsulation on CCC circuits.
When you use this encapsulation type, you can configure the ccc family only.

atm-cisco-nlpid—Use Cisco ATM network layer protocol ID (NLPID) encapsulation. When
you use this encapsulation type, you can configure the inet family only.

atm-mlppp-llc—For ATM2 |Q interfaces only, use Multilink PPP (MLPPP) over AAL5 LLC.
For this encapsulation type, your router must be equipped with a Link Services or
Voice Services PIC. MLPPP over ATM encapsulation is not supported on ATM2 1Q
OC48 interfaces.

atm-nlpid—Use ATM NLPID encapsulation. When you use this encapsulation type, you
can configure the inet family only.

atm-ppp-llc—For ATM2 1Q interfaces only, use PPP over AAL5 LLC encapsulation.

atm-ppp-vc-mux—For ATM2 IQ interfaces only, use PPP over ATM AALS multiplex
encapsulation.

atm-snap—Use ATM subnetwork attachment point (SNAP) encapsulation.

atm-tcc-snap—Use ATM SNAP encapsulation on translational cross-connect (TCC)
circuits.

atm-tcc-ve-mux—Use ATM VC multiplex encapsulation on TCC circuits. When you use
this encapsulation type, you can configure the tcc family only.

atm-vc-mux—Use ATM VC multiplex encapsulation. When you use this encapsulation
type, you can configure the inet family only.

ether-over-atm-llc—For interfaces that carry IPv4 traffic, use Ethernet over ATM LLC
encapsulation. When you use this encapsulation type, you cannot configure multipoint
interfaces.
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ether-vpls-over-atm-llc—For ATM2 |Q interfaces only, use the Ethernet virtual private
LAN service (VPLS) over ATM LLC encapsulation to bridge Ethernet interfaces and
ATMinterfaces over a VPLS routing instance (as described in RFC 2684, Multiprotocol
Encapsulation over ATM Adaptation Layer 5). Packets from the ATM interfaces are
converted to standard ENET2/802.3 encapsulated Ethernet frames with the frame
check sequence (FCS) field removed.

ether-vpls-over-fr—For E1, T1, E3, T3, and SONET interfaces only, use the Ethernet virtual
private LAN service (VPLS) over Frame Relay encapsulation to support Bridged
Ethernet over Frame Relay encapsulated TDM interfaces for VPLS applications, as
per RFC 2427 (1490).

ether-vpls-over-ppp—For E1, T1, E3, T3 and SONET interfaces only, use the Ethernet virtual
private LAN service (VPLS) over point-to-point-protocol (PPP) encapsulation to
support Bridged Ethernet over PPP encapsulated TDM interfaces for VPLS
applications.

ethernet—Use Ethernet |l encapsulation (as described in RFC 894, A Standard for the
Transmission of IP Datagrams over Ethernet Networks).

ethernet-vpls—Use Ethernet VPLS encapsulation on Ethernet interfaces that have VPLS
enabled and that must accept packets carrying standard Tag Protocol ID (TPID)
values.

0 NOTE: The built-in Gigabit Ethernet PIC on an M7i router does not support
extended VLAN VPLS encapsulation.

frame-relay-ccc—Use Frame Relay encapsulation on CCC circuits. When you use this
encapsulation type, you can configure the ccc family only.

frame-relay-ppp—Use PPP over Frame Relay circuits. When you use this encapsulation
type, you can configure the ppp family only. J Series Routers do not support
frame-relay-ppp encapsulation.

frame-relay-tcc—Use Frame Relay encapsulation on TCC circuits for connecting unlike
media. When you use this encapsulation type, you can configure the tcc family only.

frame-relay-ether-type—Use Frame Relay ether type encapsulation for compatibility with
Cisco Frame Relay. The physical interface must be configured with
flexible-frame-relay encapsulation.

frame-relay-ether-type-tcc—Use Frame Relay ether type TCC for Cisco-compatible Frame
Relay on TCC circuits to connect unlike media. The physical interface must be
configured with flexible-frame-relay encapsulation.

multilink-frame-relay-end-to-end—Use MLFR FRF.15 encapsulation. This encapsulation
is used only on multilink, link services, voice services interfaces and their constituent
T1or Elinterfaces, and is supported on LSQ and redundant LSQ interfaces.
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Required Privilege
Level

Related
Documentation

multilink-ppp—Use MLPPP encapsulation. This encapsulation is used only on multilink,
link services, and voice services interfaces and their constituent T1 or El interfaces.

ppp-over-ether—For underlying Ethernet interfaces on J Series Services Routers, use PPP
over Ethernet encapsulation. When you use this encapsulation type, you cannot
configure the interface address. Instead, configure the interface address on the PPP
interface. You also use PPP over Ethernet encapsulation to configure an underlying
Ethernet interface for a dynamic PPPoE logical interface on M120 and M320 Series
routers with Intelligent Queuing 2 (1Q2) PICs, and on MX Series routers with Trio
MPC/MIC interfaces.

ppp-over-ether-over-atm-lic—For underlying ATM interfaces on J Series Services Routers
only, use PPP over Ethernet over ATM LLC encapsulation. When you use this
encapsulation type, you cannot configure the interface address. Instead, configure
the interface address on the PPP interface.

vlan-bridge—Use Ethernet VLAN bridge encapsulation on Ethernet interfaces that have
|EEE 802.10 tagging, flexible-ethernet-services, and bridging enabled and that must
accept packets carrying TPID 0x8100 or a user-defined TPID.

vlan-ccc—Use Ethernet virtual LAN (VLAN) encapsulation on CCC circuits. When you use
this encapsulation type, you can configure the ccc family only.

vlan-vci-ccc—Use ATM-to-Ethernet interworking encapsulation on CCC circuits. When
you use this encapsulation type, you can configure the ccc family only.

vlan-tcc—Use Ethernet VLAN encapsulation on TCC circuits. When you use this
encapsulation type, you can configure the tcc family only.

vlan-vpls—Use Ethernet VLAN encapsulation on VPLS circuits.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Interface Encapsulation on Logical Interfaces
. Circuit and Translational Cross-Connects Overview

. Identifying the Access Concentrator

. Configuring ATM Interface Encapsulation

« Configuring VLAN Encapsulation

. Configuring Extended VLAN Encapsulation

. Configuring ISDN Logical Interface Properties

. Configuring ATM-to-Ethernet Interworking

« Junos OS Services Interfaces Configuration Guide
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encapsulation (Physical Interface)

Syntax

Hierarchy Level

Release Information

Description

Default

Options

encapsulation (atm-ccc-cell-relay | atm-pvc | cisco-hdlc | cisco-hdlc-ccc | cisco-hdlc-tcc |
ethernet-bridge | ethernet-ccc | ethernet-over-atm | ethernet-tcc | ethernet-vpls |
extended-frame-relay-ccc | extended-frame-relay-ether-type-tcc |
extended-frame-relay-tcc | extended-vlan-bridge | extended-vlan-ccc | extended-vlan-tcc
| extended-vlan-vpls | flexible-ethernet-services | flexible-frame-relay | frame-relay |
frame-relay-ccc | frame-relay-ether-type | frame-relay-ether-type-tcc |
frame-relay-port-ccc | frame-relay-tcc | multilink-frame-relay-uni-nni | ppp | ppp-ccc |
ppp-tcc | vlan-ccc | vlan-vci-ccc | vlan-vpls);

[edit interfaces interface-name],
[edit interfaces rlsqnumber:number]

Statement introduced before Junos OS Release 7.4.

Physical link-layer encapsulation type.

PPP encapsulation.

atm-ccc-cell-relay—Use ATM cell-relay encapsulation.

atm-pvc—Use ATM PVC encapsulation.

cisco-hdlc—Use Cisco-compatible High-Level Data Link Control (HDLC) framing.
cisco-hdlc-ccc—Use Cisco-compatible HDLC framing on CCC circuits.

cisco-hdlc-tcc—Use Cisco-compatible HDLC framing on TCC circuits for connecting unlike
media.

ethernet-bridge—Use Ethernet bridge encapsulation on Ethernet interfaces that have
bridging enabled and that must accept all packets.

ethernet-ccc—Use Ethernet CCC encapsulation on Ethernet interfaces that must accept
packets carrying standard Tag Protocol ID (TPID) values. For 8-port, 12-port, and
48-port Fast Ethernet PICs, CCC is not supported

ethernet-over-atm—For interfaces that carry IPv4 traffic, use Ethernet over ATM
encapsulation. When you use this encapsulation type, you cannot configure multipoint
interfaces. As defined in RFC 1483, Multiprotocol Encapsulation over ATM Adaptation
Layer 5, this encapsulation type allows ATM interfaces to connect to devices that
support only bridged protocol data units (BPDUSs). The Junos OS does not completely
support bridging, but accepts BPDU packets as a default gateway. If you use the
router as an edge device, then the router acts as a default gateway. It accepts
Ethernet LLC/SNAP frames with IP or ARP in the payload, and drops the rest. For
packets destined to the Ethernet LAN, a route lookup is done using the destination
|P address. If the route lookup yields a full address match, the packet is encapsulated
withan LLC/SNAP and MAC header, and the packet is forwarded to the ATM interface.
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ethernet-tcc—For interfaces that carry IPv4 traffic, use Ethernet TCC encapsulation on
interfaces that must accept packets carrying standard TPID values. For 8-port,
12-port, and 48-port Fast Ethernet PICs, TCC is not supported.

ethernet-vpls—Use Ethernet VPLS encapsulation on Ethernet interfaces that have VPLS
enabled and that must accept packets carrying standard TPID values.

extended-frame-relay-ccc—Use Frame Relay encapsulation on CCC circuits. This
encapsulation type allows you to dedicate DLCIs 1through 1022 to CCC.

extended-frame-relay-tcc—Use Frame Relay encapsulation on TCC circuits to connect
unlike media. This encapsulation type allows you to dedicate DLCIs 1through 1022
to TCC.

extended-vlan-bridge—Use extended VLAN bridge encapsulation on Ethernet interfaces
that have IEEE 802.1Q VLAN tagging and bridging enabled and that must accept
packets carrying TPID 0x8100 or a user-defined TPID.

extended-vlan-ccc—Use extended VLAN encapsulation on CCC circuits with Gigabit
Ethernet and 4-port Fast Ethernet interfaces that must accept packets carrying
802.1Q values. For 8-port, 12-port, and 48-port Fast Ethernet PICs, extended VLAN
CCCis not supported. For 4-port Gigabit Ethernet PICs, extended VLAN CCC is not
supported.

extended-vlan-tcc—For interfaces that carry IPv4 traffic, use extended VLAN encapsulation
on TCC circuits with Gigabit Ethernet interfaces on which you want to use 802.10
tagging. For 4-port Gigabit Ethernet PICs, extended VLAN TCC is not supported.

extended-vlan-vpls—Use extended VLAN VPLS encapsulation on Ethernet interfaces
that have VLAN 802.1Q tagging and VPLS enabled and that must accept packets
carrying TPIDs 0x8100, 0x9100, and 0x9901.

o NOTE: The built-in Gigabit Ethernet PIC on an M7i router does not support
extended VLAN VPLS encapsulation.

flexible-ethernet-services—For Gigabit Ethernet |Q interfaces and Gigabit Ethernet PICs
with small form-factor pluggable transceivers (SFPs) (except the 10-port Gigabit
Ethernet PIC and the built-in Gigabit Ethernet port on the M7i router), use flexible
Ethernet services encapsulation when you want to configure multiple per-unit
Ethernet encapsulations. Aggregated Ethernet bundles can use this encapsulation
type. This encapsulation type allows you to configure any combination of route, TCC,
CCC, Layer 2 virtual private networks (VPNs), and VPLS encapsulations on a single
physical port. If you configure flexible Ethernet services encapsulation on the physical
interface, VLAN IDs from 1 through 511 are no longer reserved for normal VLANS.
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flexible-frame-relay—For IQ interfaces only, use flexible Frame Relay encapsulation when
you want to configure multiple per-unit Frame Relay encapsulations. This
encapsulation type allows you to configure any combination of TCC, CCC, and
standard Frame Relay encapsulations on a single physical port. Also, each logical
interface can have any DLCI value from 1 through 1022.

frame-relay—Use Frame Relay encapsulation.
frame-relay-ccc—Use Frame Relay encapsulation on CCC circuits.

frame-relay-port-ccc—Use Frame Relay port CCC encapsulation to transparently carry
all the DLCIs between two customer edge (CE) routers without explicitly configuring
each DLCI on the two provider edge (PE) routers with Frame Relay transport. When
you use this encapsulation type, you can configure the ccc family only.

frame-relay-tcc—Use Frame Relay encapsulation on TCC circuits to connect unlike media.

frame-relay-ether-type—Use Frame Relay ether type encapsulation for compatibility with
Cisco Frame Relay.

frame-relay-ether-type-tcc—Use Frame Relay ether type TCC for Cisco-compatible Frame
Relay on TCC circuits to connect unlike media.

extended-frame-relay-ether-type-tcc—Use extended Frame Relay ether type TCC for
Cisco-compatible Frame Relay for DLCIs 1 through 1022. This encapsulation is used
for circuits with different media on either side of the connection.

multilink-frame-relay-uni-nni—Use MLFR UNI NNI encapsulation. This encapsulation is
used on link services, voice services interfaces functioning as FRF.16 bundles and
their constituent T1 or El interfaces, and is supported on LSQ and redundant LSQ
interfaces.

ppp—Use serial PPP encapsulation.

ppp-ccc—Use serial PPP encapsulation on CCC circuits. When you use this encapsulation
type, you can configure the ccc family only.

ppp-tcc—Use serial PPP encapsulation on TCC circuits for connecting unlike media. When
you use this encapsulation type, you can configure the tcc family only.

vlan-ccc—Use Ethernet VLAN encapsulation on CCC circuits.

vlan-vci-ccc—Use ATM-to-Ethernet interworking encapsulation on CCC circuits. When
you use this encapsulation type, you can configure the ccc family only. All logical
interfaces configured on the Ethernet interface must also have the encapsulation
type set to vlan-vci-ccc.

vlan-vpls—Use VLAN VPLS encapsulation on Ethernet interfaces with VLAN tagging and
VPLS enabled. Interfaces with VLAN VPLS encapsulation accept packets carrying
standard TPID values only.
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Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring Interface Encapsulation on Physical Interfaces
Documentation . Defining the Encapsulation for Switching Cross-Connects
. Configuring ATM Interface Encapsulation
. Configuring VLAN Encapsulation
. Configuring ATM-to-Ethernet Interworking
. Configuring Extended VLAN Encapsulation

. Configuring Encapsulation for Layer 2 Wholesale VLAN Interfaces
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family

Syntax family family {
accounting {
destination-class-usage;
source-class-usage {
(input | output | input output);
1
}
access-concentrator name;
address address {
... the address subhierarchy appears after the main [edit interfaces interface-name unit
logical-unit-number family family-name] hierarchy ...
1
bridge-domain-type (bvlan | svlan);
bundle interface-name;
core-facing;
demux-destination {
destination-prefix;
1
demux-source {
source-prefix;
}
duplicate-protection;
dynamic-profile profile-name;
filter {
group filter-group-number;
input filter-name;
input-list [ filter-names 1;
output filter-name;
output-list [ filter-names 1;
1
interface-mode (access | trunk);
ipsec-sa sa-name;
isid-list all-service-groups;
keep-address-and-control;
mac-validate (loose | strict);
max-sessions number;
mtu bytes;
multicast-only;
negotiate-address;
no-redirects:
policer {
arp policer-template-name;
input policer-template-name;
output policer-template-name;
}
primary;
protocols [inet iso mpls];
proxy inet-address address;
receive-options-packets;
receive-ttl-exceeded;
remote (inet-address address | mac-address address);
rpf-check {
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fail-filter filter-name
mode loose;
}
sampling {
input;
output;
1
service {
input {
post-service-filter filter-name;
service-set service-set-name <service-filter filter-name>;
1
output {
service-set service-set-name <service-filter filter-name>;
1
}
service-name-table table-name
(translate-discard-eligible | no-translate-discard-eligible);
(translate-fecn-and-becn | no-translate-fecn-and-becn);
unnumbered-address interface-name destination address destination-profile profile-name;
vlan-id number;
vlan-id-list [number number-number];
address address {
arp ip-address (mac | multicast-mac) mac-address <publish>;
broadcast address;
destination address;
destination-profile name;
eui-64;
master-only;
multipoint-destination address dlci dlci-identifier,;
multipoint-destination address {
epd-threshold cells;
inverse-arp;
oam-liveness {
up-count cells;
down-count cells;
}
oam-period (disable | seconds);
shaping {
(cbr rate | rtvbr burst length peak rate sustained rate | vbr burst length peak rate
sustained rate);
queue-length number;
}
vci vpi-identifier.vci-identifier;
1
preferred;
primary;
(vrrp-group | vrrp-inet6-group) group-number {
(accept-data | no-accept-data);
advertise—interval seconds;
authentication-type authentication;
authentication-key key;
fast-interval milliseconds;
(preempt | no-preempt) {
hold-time seconds;

}
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priority number;
track {
interface interface-name {
bandwidth-threshold bits-per-second priority-cost number;
}
priority-hold-time seconds;
route ip-address/prefix-length routing-instance instance-name priority-cost cost;
}
virtual-address [ addresses 1;
virtual-link-local-address ipv6—address;
vrrp-inherit-from {
active-interface interface-name;
active-group group-number;
}
1
}
}

Hierarchy Level [edit interfaces interface-name unit logical-unit-number],
[edit logical-systems logical-system-name interfaces interface-name unit logical-unit-number]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure protocol family information for the logical interface.

0 NOTE: Not all subordinate stanzas are available to every protocol family.
See the Junos OS Configuration Statements and Commands for details about

each protocol family.
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Options

Required Privilege
Level

Related
Documentation

family—Protocol family:

. any—Protocol-independent family used for Layer 2 packet filtering

« bridge—(M Series and T Series routers only) Configure only when the physical interface
is configured with ethernet-bridge type encapsulation or when the logical interface is
configured with vlan-bridge type encapsulation

« ccc—Circuit cross-connect protocol suite
. inet—Internet Protocol version 4 suite
. ineté—Internet Protocol version 6 suite

. iso—International Organization for Standardization Open Systems Interconnection
(ISO OSl) protocol suite

« mlfr-end-to-end—Multilink Frame Relay FRF.15

« mlfr-uni-nni—Multilink Frame Relay FRF.16

. multilink-ppp—Multilink Point-to-Point Protocol
. mpls—Multiprotocol Label Switching (MPLS)

. pppoe—Point-to-Point Protocol over Ethernet

. tcc—Translational cross-connect protocol suite
« tnp—Trivial Network Protocol

. vpls—(M Series and T Series routers only) Virtual private LAN service

The remaining statements are explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the Protocol Family

. Example: Configuring E-LINE and E-LAN Services for a PBB Network on MX Series
Routers

« Junos OS Services Interfaces Configuration Guide
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fcs

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

fcs (161 32);

[edit interfaces el-fpc/pic/port],

[edit interfaces t1-fpc/pic/port],

[edit interfaces interface-name dsO-options],
[edit interfaces interface-name el-options],
[edit interfaces interface-name e3-options],
[edit interfaces interface-name sonet-options],
[edit interfaces interface-name t1-options],
[edit interfaces interface-name t3-options]

Statement introduced before Junos OS Release 7.4.

For E1/E3, SONET/SDH, and T1/T3 interfaces, configure the frame checksum (FCS) on
the interface. The checksum must be the same on both ends of the interface.

On a channelized OC12 interface, the SONET/SDH fcs statement is not supported. To
configure FCS on each DS3 channel, you must include the t3-options fcs statement in
the configuration for each channel. For SONET/SDH, the channelized OC12 interface
supports DS3 to STS-1to OC12. For SDH, the channelized OC12 interface supports NxDS3
to NxVC3 to AU3 to STM.

0 NOTE: When configuring E1or T1interfaces on10-port Channelized E1/T11QE
PICs, the fcs statement must be included at the [edit interfaces el-fpc/pic/port]
or [edit interfaces t1-fpc/pic/port] hierarchy level as appropriate.

16—Use a 16-bit frame checksum on the interface.

32—Use a 32-bit frame checksum on the interface. Using a 32-bit checksum provides
more reliable packet verification, but some older equipment might not support 32-bit
checksums.

Default: 16

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the E1 Frame Checksum on page 163
« Configuring the E3 Frame Checksum on page 172
. Configuring the SONET/SDH Frame Checksum

« Configuring the T1 Frame Checksum on page 181

« Configuring the T3 Frame Checksum on page 192
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feac-loop-respond

Syntax

Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

Related
Documentation

(feac-loop-respond | no-feac-loop-respond);
[edit interfaces interface-name t3-options]

Statement introduced before Junos OS Release 7.4.

For T3 interfaces only, configure the router so a remote CSU can place the local router
into loopback.

If you configure remote or local loopback with the T3 loopback statement, the router
does not respond to FEAC requests from the CSU even if you include the feac-loop-respond
statement in the configuration. For the router to respond, you must delete the loopback
statement from the configuration.

You must rollback the setting done on the remote CSU prior to deactivating the
feac-loop-respond statement. If the remote CSU cannot comply, clear the remote loop
through local configuration to achieve the cleanup. For example, configure remote
loopback on the interface and then delete the remote loopback.

The router does not respond to FEAC requests.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the T3 FEAC Response on page 193
. loopback (ADSL, DSO, E1/E3, SONET/SDH, SHDSL, and T1/T3) on page 266

. remote-loopback-respond on page 278
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force

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

force (protect | working);
[edit interfaces interface-name sonet-options aps]

Statement introduced before Junos OS Release 7.4.

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.

protect—Request the circuit to become the protect circuit.

working—Reqguest the circuit to become the working circuit.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Switching Between the Working and Protect Circuits

. requeston page 279
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framing (E1, E3, and T1 Interfaces)

Syntax

Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

framing (g704 | g704-no-crc4 | g.751| 8.832 | unframed | sf | esf);

[edit interfaces cel-fpc/pic/port],

[edit interfaces ctl1-fpoc/pic/port],

[edit interfaces at-fpc/pic/port e3-options],
[edit interfaces el-fpc/pic/port el-options],
[edit interfaces t1-fpc/pic/port t1-options]

Statement introduced before Junos OS Release 7.4.

Configure the framing format.

i

NOTE: When configuring CE1 or CT1 interfaces on 10-port Channelized E1/T1
IQE PICs, the framing statement must be included at the [edit interfaces
cel-fpc/pic/port] or [edit interfaces ctl-fpc/pic/port] hierarchy level as
appropriate.

esf for T1interfaces; g704 for El interfaces. There is no default value for E3 over ATM
interfaces.

esf—Extended superframe (ESF) mode for T1interfaces.

g704—G.704 framing format for El interfaces.

g704-no-crc4—G.704 framing with no cyclic redundancy check 4 (CRC4) for Elinterfaces.
g.751—G.751 framing format for E3 over ATM interfaces.

8.832—0G.832 framing format for E3 over ATM interfaces.

sf—Superframe (SF) mode for T1 interfaces.

unframed—Unframed mode for E1 interfaces.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring E1 Framing on page 163
. Configuring E3 and T3 Parameters on ATM Interfaces

« Configuring T1 Framing on page 182
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hold-time (APS)

Syntax
Hierarchy Level
Release Information

Description

Options

Required Privilege
Level

Related
Documentation

hold-time milliseconds;
[edit interfaces interface-name sonet-options aps]
Statement introduced before Junos OS Release 7.4.

Hold-time value to use to determine whether a neighbor APS router is operational.

milliseconds—Hold-time value.
Range: 1through 65,534 milliseconds
Default: 3000 milliseconds (3 times the advertisement interval)

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring APS Timers

. advertise-interval on page 219

Copyright © 2011, Juniper Networks, Inc. 255



Junos® OS 11.3 Channelized Interfaces Configuration Guide

idle-cycle-flag

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

idle-cycle-flag value;

[edit interfaces el-fpc/pic/port],

[edit interfaces t1-fpc/pic/port],

[edit interfaces interface-name dsO-options],
[edit interfaces interface-name el-options],
[edit interfaces interface-name e3-options],
[edit interfaces interface-name serial-options],
[edit interfaces interface-name t1-options],
[edit interfaces interface-name t3-options]

Statement introduced before Junos OS Release 7.4.

Configure the value that the DSO, ET1, E3, T1, or T3 interface transmits during idle cycles.

e NOTE: When configuring E1or T1interfaces on10-port Channelized E1/T11QE
PICs, the idle-cycle-flag statement must be included at the [edit interfaces
el-foc/pic/port] or [edit interfaces t1-fpc/pic/port] hierarchy level as
appropriate.

value—Value to transmit in the idle cycles:
. flags—Transmit the value Ox7E.

. ones—Transmit the value OxFF (all ones).

Default: Flags

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the E1 Idle Cycle Flag on page 164
« Configuring the E3 Idle Cycle Flag on page 173
« Configuring the T1Idle Cycle Flag on page 184
. Configuring the T3 Idle Cycle Flag on page 193
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interface-type

Syntax

Hierarchy Level

Release Information

Description

Options

interface-type (bc | cocl| ctl|ct3|dc|ds|so|t1]t3);

[edit interfaces interface-name no-partition],

[edit interfaces interface-name partition partition-number],

[edit interfaces interface-name partition partition-number oc-slice oc-slice-range],
[edit interfaces interface-name partition partition-number timeslot timeslot-range]

Statement introduced before Junos OS Release 7.4.

For 1Q and IQE interfaces only, configure the sublevel interface type.

bc—Dual—Port Channelized E1and T1ISDN PRI interface type. You can specify this
interface type at the [editinterfacesinterface-name partition partition-number timeslot
timeslot-range] hierarchy level to create a bearer (B) channel bec-pim/0/port.channel
interface for each time you want to function as an ISDN PRI B-channel.

cocl—Channelized OCl interface type. You can specify this interface type at the [edit
interfaces interface-name partition partition-number oc-slice oc-slice-range
interface-type cocl2-fpc/pic/port] hierarchy level.

ctl—Channelized T1 interface type. You can specify this interface type at the [edit
interfaces interface-name partition partition-number interface-type
ct3-fpoc/pic/port<:channel>] hierarchy level.

ct3—Channelized T3 interface type. You can specify this interface type at the [edit
interfaces interface-name partition partition-number oc-slice oc-slice-range
interface-type cocl-fpc/pic/port.channel no-partition] hierarchy level.

dc—Dual-Port Channelized E1and T1ISDN PRl interface type. You can specify this interface
type at the [edit interfaces interface-name partition partition-number timeslot
timeslot-range] hierarchy level to create a (D) channel dc-pim/0/port to control the
B-channels.

ds—DSO0 interface type. You can specify this interface type at the [edit interfaces
interface-namepartition partition-number interface-type (cel-fpc/pic/port |
ct1-fpc/pic/port<:channel>)] hierarchy level.

so—SONET/SDH interface type. You can specify this interface type at the [edit interfaces
interface-name partition partition-number oc-slice oc-slice-range interface-type
cocl12-fpc/pic/port] hierarchy level.

t1—T1 interface type. You can specify this interface type at the [edit interfaces
interface-name partition partition-number oc-slice oc-slice-range interface-type
(coc12-fpc/pic/port | cocl-fpc/pic/port)] hierarchy level.

t3—T3 interface type. You can specify this interface type at the [edit interfaces
interface-name partition partition-number oc-sliceoc-slice-range interface-type
(coc12-fpc/pic/port | cocl-fpc/pic/port.channel no-partition)] hierarchy level.
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Required Privilege
Level

Related
Documentation

inverse-arp

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Channelized E11Q and IQE Interfaces Overview on page 143
« Channelized OC12/STM4 IQ and IQE Interfaces Overview on page 65

« Configuring Channelized T3 1Q Interfaces on page 123

Syntax

Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

Related
Documentation

inverse-arp;

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

[edit interfaces interface-name unit logical-unit-number family inet address address
multipoint-destination destination],

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

[edit logical-systems logical-system-name interfaces interface-name unit logical-unit-number
family inet address address multipoint-destination destination]

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 11.1 for the QFX Series.

For ATM encapsulation, enable responses to receive inverse ATM ARP requests. For
Frame Relay encapsulation, enable responses to receive inverse Frame Relay ARP
requests.

Inverse ARP is disabled on all ATM and Frame Relay interfaces.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Inverse ATM1 or ATM2 ARP

« Configuring Inverse Frame Relay ARP on page 211
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invert-data

Syntax invert-data;

Hierarchy Level [editinterfaces el-fpc/pic/port],
[edit interfaces t1-fpc/pic/port],
[edit interfaces interface-name dsO-options],
[edit interfaces interface-name el-options],
[edit interfaces interface-name t1-options],
[edit interfaces interface-name e3-options]

Release Information Statement introduced before Junos OS Release 7.4.

Description Invert the transmission of unused data bits on the DSO, E1, E3, and T1 interface.

0 NOTE: When configuring E1or T1interfaces on10-port Channelized E1/T1IQE
PICs, the invert-data statement must be included at the [edit interfaces
el-foc/pic/port] or [edit interfaces t1-fpc/pic/port] hierarchy level as
appropriate.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring E1 Data Inversion on page 164

Documentation
. Configuring E3 Data Inversion on page 173

. Configuring T1 Data Inversion on page 181
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isdn-options

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

isdn-options {
bchannel-allocation (ascending | descending);
calling-number number;
incoming-called-number number <reject>;
spidl spid-string;
spid2 spid-string;
static-tei-val value;
switch-type (att5e | etsi | nil | ntdms100 | ntt);
1310 seconds;
tei-option (first-call | power-up);

[edit interfaces br-pim/0/port],
[edit interfaces ct1-pim/0/port],
[edit interfaces cel-pim/0/port]

Statement introduced before Junos OS Release 7.4.
bchannel-allocation option added in Junos OS Release 8.3.

For J Series Services Routers only. Specify the ISDN options for configuring ISDN interfaces
for group and user sessions.

The statements are explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring ISDN Physical Interface Properties
. Allocating B-Channels for Dialout on page 155

« Junos OS Interfaces and Routing Configuration Guide
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line-encoding

Syntax

Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

line-encoding (ami | b8zs);

[edit interfaces ct1-fpc/pic/port],
[edit interfaces interface-name t1-options]

Statement introduced before Junos OS Release 7.4.

Set the line encoding format on the T1 interface.

e NOTE: When configuring CT1 interfaces on the 10-port Channelized E1/T1
IQE PIC, the line-encoding statement must be included at the [edit interfaces
ct1-fpc/pic/port] hierarchy level.

The default line encoding is B8ZS.

ami—Use Alternate Mark Inversion (AMI) line encoding.

b8zs—Use bipolar with 8-zeros substitution (B8ZS) line encoding.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring T1 Line Encoding on page 182
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Imi (Frame Relay)

Syntax

Hierarchy Level

Release Information

Description

Options

lmi {
Imi-type (ansi | itu);
n391dte number;
n392dce seconds;
n392dte number;
n393dce number;
n393dte number;
t391dte number;
t392dce seconds;

[edit interfaces interface-name]

Statement introduced before Junos OS Release 7.4.

Set Frame Relay keepalive parameters.

n391dte—DTE full status polling interval.
Range: 1through 255
Default: 6

n392dce—DCE error threshold, in number of errors.
Range: 1through 10
Default: 3

n392dte—DTE error threshold, in number of errors.
Range: 1through 10
Default: 3

n393dce—DCE monitored event-count.
Range: 1through 10
Default: 4

n393dte—DTE monitored event-count.
Range: 1through 10
Default: 4

t391dte—DTE polling timer.
Range: 5 through 30 seconds
Default: 10 seconds

t392dce—DCE polling timer.
Range: 5 through 30 seconds
Default: 15 seconds

The remaining statements are explained separately.
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Required Privilege
Level

Related
Documentation

Imi-type

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Tunable Keepalives for Frame Relay LMI on page 210

. lmi-type on page 263

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

Imi-type (ansi | itu | c-lmi);

[edit interfaces interface-name lmi],
[edit interfaces interface-name mlfr-uni-nni-bundle-options]

Statement introduced before Junos OS Release 7.4.

Set Frame Relay Local Management Interface (LMI) type.

6 NOTE: Consortium LMl is supported only on M320 routers with Enhanced Il
FPCs and specific IQE PICs.

ansi—Use ANSI T1.167 Annex D LMIs.
itu—Use ITU Q933 Annex A LMls.
c-lmi—Use Consortium LMI.

Default: ansi

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Tunable Keepalives for Frame Relay LMI on page 210

« Junos OS Services Interfaces Configuration Guide
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lockout

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

long-buildout

lockout;
[edit interfaces interface-name sonet-options aps]

Statement introduced before Junos OS Release 7.4.

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

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Switching Between the Working and Protect Circuits

Syntax
Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

Related
Documentation

(long-buildout | no-long-buildout);
[edit interfaces interface-name t3-options]

Statement introduced before Junos OS Release 7.4.

Configure the T3 line buildout. A T3 interface has two settings for the T3 line buildout: a
short setting, which is less than 255 feet (68 meters), and a long setting, which is greater
than 255 feet and shorter than 450 feet (137 meters).

This statement applies to copper-cable-based T3 interfaces only. You cannot configure
a line buildout for a DS3 channel on a channelized OC12 interface, which runs over
fiber-optic cable.

A T3 interface uses the short line buildout setting (no-long-buildout) for wires shorter
than 255 feet (68 meters).

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the T3 Line Buildout on page 194
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loop-timing

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

(loop-timing | no-loop-timing);

[edit interfaces ct3-fpc/pic/port t3-options],
[edit interfaces el-fpc/pic/port.0 sonet-options],
[edit interfaces stm1-fpc/pic/port sonet-options]

Statement introduced before Junos OS Release 7.4.

For channelized IQ interfaces and non-1Q channelized STM1 interfaces only, configure
the SONET/SDH or DS3-level clocking source.

e NOTE: On M Series, MX Series, and T Series routers, under E1 channels, loop
timing can be configured only at channel 0. When you configure on channel
0, it is applicable on all channels as internal by default.

loop-timing—Configure loop timing (external) clocking.
no-loop-timing—Configure line timing (internal) clocking.

Default: no-loop-timing

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Channelized IQ and IQE SONET/SDH Loop Timing
« Configuring the Channelized T3 Loop Timing
. clocking on page 230
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loopback (ADSL, DSO, E1/E3, SONET/SDH, SHDSL, and T1/T3)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

loopback (local | payload | remote);

[edit interfaces cel-fpc/pic/port],

[edit interfaces ctl1-fpoc/pic/port],

[edit interfaces t1-fpc/pic/port],

[edit interfaces interface-name dsO-options],
[edit interfaces interface-name dsl-options],
[edit interfaces interface-name el-options],
[edit interfaces interface-name e3-options],
[edit interfaces interface-name shdsl-options},
[edit interfaces interface-name sonet-options],
[edit interfaces interface-name t1-options],
[edit interfaces interface-name t3-options]

Statement introduced before Junos OS Release 7.4.

Configure aloopback connection. To turn off the loopback capability, remove the loopback
statement from the configuration.

0 NOTE: When configuring CE1or CT1interfaces on 10-port Channelized E1/T1
IQE PICs, the loopback statement must be included with the local or remote
option at the [edit interfaces cel-fpc/pic/port] or [edit interfaces
ct1-fpc/pic/port] hierarchy level as appropriate.

When configuring T1interfaces on 10-port Channelized E1/T1IQE PICs, the
loopback statement must be included with the payload option at the [edit
interfaces t1-foc/pic/port] hierarchy level.

To configure loopback on channelized IQ and IQE PICs, SONET/SDH level, use the
sonet-options loopback statement local and remote options at the controller interface
(coc48, cstm16, cocl2, cstm4, coc3, cstml). It is ignored for path-level interfaces
so-fpc/pic/port or so-fpc/pic/port.channel.

local—Loop packets, including both data and timing information, back on the local router’s
PIC. NxDSO0 IQ interfaces do not support local loopback.

payload—For channelized T3, T1, and NxDSO IQ interfaces only, loop back data only
(without clocking information) on the remote router’s PIC. With payload loopback,
overhead is recalculated. Neither ATM-over-asymmetrical digital subscriber line
(ADSL) interfaces nor ATM-over-SHDSL interfaces support payload loopback.

remote—Loop packets, including both data and timing information, back on the remote
router’s interface card. NxDSO |Q interfaces do not support remote loopback.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.
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Related
Documentation

. Configuring E3 and T3 Parameters on ATM Interfaces

« Configuring E1 Loopback Capability on page 164

. Configuring E3 Loopback Capability on page 173

« Configuring Channelized IQ and IQE SONET/SDH Loop Timing

. Configuring SHDSL Operating Mode on an ATM Physical Interface
« Configuring T1 Loopback Capability on page 182

« Configuring T3 Loopback Capability on page 194

. feac-loop-respond on page 252

loopback-clear-timer

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

loopback-clear-timer seconds;

[edit interfaces interface-name unit logical-unit-number ppp-options],
[edit logical-systems logical-system-name interfaces interface-nameunit logical-unit-number
ppp-options]

Statement introduced in Junos OS Release 8.5.

Forinterfaces with PPP, PPP TCC, PPP over Ethernet, PPP over ATM, and PPP over Frame
Relay encapsulations, configure a loop detection clear timer for the Link Control Protocol
(LCP) component of a PPP session.

seconds—The time in seconds to wait before the loop detection flag is cleared if it is not
cleared by the protocol.

Range: 1through 60 seconds
Default: 9 seconds

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the PPP Clear Loop Detected Timer
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mtu

Syntax

Hierarchy Level

Release Information

Description

Options

mtu bytes;

[edit interfaces interface-name],

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

[edit interfaces interface-range name],

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

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 9.0 for EX Series switches.

Specify the maximum transmission unit (MTU) size for the media or protocol. The default
MTU size depends on the device type. Changing the media MTU or protocol MTU causes
an interface to be deleted and added again.

On EX Series switches, keep the following points in mind if you are configuring MTU size
for jumbo frames on these special types of interfaces:

« ForLAGinterfaces—Configuring the jumbo MTU size on a link aggregation group (LAG)
interface (aex) automatically configures the jumbo MTU size on the member links.

« ForRVIs—Jumbo frames of up to 9216 bytes are supported on the routed VLAN interface
(RVI), which is named vlan. The RVI functions as a logical router. To route jumbo data
packets on the RVI, you must configure the jumbo MTU size on the member physical
interfaces of the RVI and not on the RVI itself (the vlan interface). However, for jumbo
control packets—for example, to ping the RVI with a packet size of 6000 bytes or
more—you must explicitly configure the jumbo MTU size on the interface named vlan
(the RVI).

A CAUTION: For EX Series switches, setting or deleting the jumbo MTU size on
the RVI (the vlan interface) while the switch is transmitting packets might
result in dropped packets.

e NOTE: Not all devices allow you to set an MTU value, and some devices have
restrictions on the range of allowable MTU values. You cannot configure an
MTU for management Ethernet (fxpO, or emO, or me0) interfaces or for
loopback, multilink, and multicast tunnel devices.

For more information on configuring MTU for specific interfaces and router or switch
combinations, see Configuring the Media MTU.

bytes—MTU size.
Range: 256 through 9192 bytes
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Required Privilege
Level

Related
Documentation

multicast-dlci

Default: 1500 bytes (INET, INET6, and ISO families), 1448 bytes (MPLS), 1514 bytes (EX
Series interfaces)

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the Media MTU
. Configuring Gigabit Ethernet Interfaces (CLI Procedure)
. Configuring Routed VLAN Interfaces (CLI Procedure)

. Setting the Protocol MTU

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

multicast-dlci dlci-identifier;

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

Statement introduced before Junos OS Release 7.4.

For point-to-multipoint Frame Relay, link services, and voice services interfaces only,
enable multicast support on the interface. You can configure multicast support on the
interface if the Frame Relay switch performs multicast replication.

dlci-identifier—DLCI identifier, a number from 16 through 1022 that defines the Frame
Relay DLCI over which the switch expects to receive multicast packets for replication.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring a Multicast-Capable Frame Relay Connection on page 214
« dlcion page 235
. multipoint-destination on page 270

« Junos OS Services Interfaces Configuration Guide
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multipoint-destination

Syntax multipoint-destination address dlci dlci-identifier;
multipoint-destination address {
epd-threshold cells;
inverse-arp;
oam-liveness {
down-count cells;
up-count cells;
}
oam-period (disable | seconds);
shaping {
(cbr rate | rtvbr peak rate sustained rate burst length | vbr peak rate sustained rate burst
length);
queue-length number;

1
vci vpi-identifier.vci-identifier;

}

Hierarchy Level [edit interfaces interface-name unit logical-unit-number family family address address],
[edit logical-systems logical-system-name interfaces interface-name unit logical-unit-number
family family address address]

Release Information Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 11.1 for the QFX Series.

Description For point-to-multipoint Frame Relay or ATM interfaces only, enable the support of
multicast on the interface. You can configure multicast support on the interface if the
Frame Relay or ATM switch performs multicast replication.

Options address—Address of the remote side of the point-to-multipoint connection.

dlci-identifier—For Frame Relay interfaces, the data-link connection identifier.
Range: O through OXFFFFFF (24 bits)

vci-identifier—For ATM interfaces, the virtual circuit identifier.
Range: O through 16,384

vpi-identifier—For ATM interfaces, the virtual path identifier.
Range: O through 255
Default: O

The remaining statements are explained separately.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring a Point-to-Point ATM1 or ATM2 IQ Connection

D tati
ocumentation « Configuring a Point-to-Multipoint Frame Relay Connection on page 213

« dlcion page 235
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neighbor

. encapsulation (Logical Interface) on page 240

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

neighbor address;
[edit interfaces interface-name sonet-options aps]

Statement introduced before Junos OS Release 7.4.

If you are configuring one router to be the working router and a second to be the protect
router, 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. We strongly recommend that you directly
connect the working and protect routers and that you configure the interface address of
this shared network as the neighbor address.

address—Neighbor’s address.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Basic APS Support

Copyright © 2011, Juniper Networks, Inc. 271



Junos® OS 11.3 Channelized Interfaces Configuration Guide

no-keepalives

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

no-keepalives;

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

Statement introduced before Junos OS Release 7.4.

Disable the sending of keepalives on a physical interface configured with PPP, Frame
Relay, or Cisco HDLC encapsulation. The default keepalive interval is 10 seconds.

For ATM2 1Q interfaces only, you can disable keepalives on a logical interface unit if the
logical interface is configured with one of the following PPP over ATM encapsulation
types:

. atm-ppp-llc—PPP over AAL5 LLC encapsulation.

« atm-ppp-vc-mux—PPP over AAL5 multiplex encapsulation.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Keepalives
. Disabling the Sending of PPPoE Keepalive Messages

« Configuring Frame Relay Keepalives on page 210
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no-partition

Syntax

Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

no-partition interface-type (el| (cau4 | so) | (ct3]t3) | so | t3);

[edit interfaces cel-fpc/pic/port],

[edit interfaces cocl-fpc/pic/port:channel],
[edit interfaces cocl12-fpc/pic/port],

[edit interfaces cstml-fpc/pic/port],

[edit interfaces ct3-fpc/pic/port]

Statement introduced before Junos OS Release 7.4.

For Channelized E11Q PICs only, configure the channelized Elinterface as an unpartitioned,
clear channel.

For Channelized OC12 PIC only, convert the channelized OC11Q interface into a channelized
T3 interface or a T3 interface. You perform this configuration task for C-bit parity and
M13-mapped configurations.

For Channelized OC12 IQ PICs only, configure the channelized OC12 interface as an
unpartitioned, clear channel.

For Channelized STM1 PIC only, convert the channelized STM1IQ interface into a
channelized Administrative Unit 4 (AU-4) interface or a SONET/SDH STM1 interface.

For Channelized DS3 PIC only, configure the channelized T3 interface as an unpartitioned,
clear channel.

If you do not include either this statement or the partition statement, the Channelized IQ
PIC is not partitioned, and no data channels are configured.

The option used must correspond to the physical interface type:
el—E!l interface type.

coc12 so—Channelized OCI12 interface type, in SONET mode.
cau4—Channelized AU-4 interface type.

cstm1—SONET/SDH STM1 interface type, in SDH mode.
ct3—Channelized T3 interface type.

t3—T3 interface type.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Channelized E11Q and IQE Interfaces Overview on page 143
« Channelized OC12/5TM4 1Q and IQE Interfaces Overview on page 65

« Configuring an OC12/STM4 Interface on page 69
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« Configuring Channelized STM11Q and IQE Interfaces on page 105
« Configuring T3 10 Interfaces on page 123

. partition on page 276

no-termination-request

Syntax no-termination-request;

Hierarchy Level [edit interfaces interface-name ppp-options],
[edit interfaces lsqg-fpc/pic/port |lsg-failure-options]

Release Information Statement introduced in Junos OS Release 7.4.
Support at the [editinterfacesinterface-name ppp-options] hierarchy level added in Junos
OS Release 8.3.

Description ForLSQ PICs or link PICs in redundant LSQ configurations, you can inhibit the router from
sending PPP termination-request messages to the remote host if the PIC fails.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring Link PIC Failover on Channelized OC3 IQ and IQE Interfaces on page 104
Documentation . Configuring Link PIC Failover on Channelized OC12/STM4 IQ and IQE Interfaces on
page 90
« Configuring Link PIC Failover on Channelized STMT1 Interfaces on page 119

« Junos OS Services Interfaces Configuration Guide
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oc-slice

Syntax
Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

paired-group

oc-slice oc-slice-range;
[edit interfaces interface-name partition partition-number]

Statement introduced before Junos OS Release 7.4.

For channelized OC12 IQ interfaces only, configure the range of SONET/SDH slices.

If you do not include either this statement or the no-partition statement, the Channelized
OC12 1Q PICs not partitioned, and no data channels are configured.

oc-slice-range—Range of SONET/SDH slices. OC3 interfaces must occupy three
consecutive OC slices per interface, in the form 1-3, 4—6, 7-9, or 10-12. The T3, T1,
and DSO interface types each occupy one OC slice per interface.

Range: For OC3 interfaces,1-3, 4—6, 7-9, or 10-12; for SONET/SDH and T3 interfaces,
1-12

The remaining statement is explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Channelized OC12/STM4 1Q and IQE Interfaces Overview on page 65

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

paired-group group-name;
[edit interfaces interface-name sonet-options aps]
Statement introduced before Junos OS Release 7.4.

Configure load sharing between two working protect circuit pairs.

group-name—Circuit’s group name, as configured with the protect-circuit or working-circuit
statement.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring APS Load Sharing Between Circuit Pairs

« working-circuit on page 294
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partition

Syntax

Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

partition partition-number oc-slice oc-slice-range interface-type type timeslots
time-slot-range;

[edit interfaces interface-name]

Statement introduced before Junos OS Release 7.4.

For IQ interfaces and J Series interfaces on the Dual-Port Channelized E1 and T1PIM,
configure the channelized interface partition. The partition number is correlated with the
channel number. Partition and channel numbering on |Q interfaces begins with :1, not :0.

If you omit this statement, the channelized PIC or PIM is not partitioned, and no data
channels are configured.

partition-number—Sublevel interface partition index.
Range:

« 1through 4 for an OC3 interface on a channelized OC12 IQ interface.

. 1through 12 for a T3 interface on a channelized OC12 IQ interface.

. 1through 4 for a T3 interface on a channelized T3 IQ interface.

« 1through 28 fora T11Q interface on a channelized OC12 1Q or channelized T3 IQ interface.
. 1through 10 for an Elinterface on a channelized E11Q interface.

. 1through 30 on a channelized E1 interface.

. Tthrough 23 on a channelized T1 interface.

. 1through 24 for NxDSO interfaces on either channelized OC12 I1Q or channelized DS3
IQ interfaces.

« 0O through 31(with O reserved for framing) for NxDSO interfaces on channelized E11Q
interfaces.

The remaining statements are explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Channelized E110Q and IQE Interfaces Overview on page 143
« Channelized OC12/5TM4 1Q and IQE Interfaces Overview on page 65
« Configuring Channelized T3 IQ Interfaces on page 123

. no-partition on page 273
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payload-scrambler

Syntax

Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

Related
Documentation

(payload-scrambler | no-payload-scrambler);

[edit interfaces interface-name e3-options],
[edit interfaces interface-name sonet-options],
[edit interfaces interface-name t3-options]

Statement introduced before Junos OS Release 7.4.

Enable or disable HDLC scrambling on an E3, a SONET/SDH, or a T3 interface. This type
of scrambling provides better link stability. Both sides of a connection must either use or
not use scrambling.

If you commit a T3 interface configuration that has HDLC payload scrambling enabled,
the interface must also be configured to be compatible with the channel service unit
(CSU) at the remote end of the line.

Disable payload scrambling on an E3 interface if Digital Link compatibility mode is used.

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

e NOTE: The payload-scrambler statement at the [editinterfacesinterface-name
e3-options] hierarchy level is not valid for IQE PICs.

Payload scrambling is disabled on all E3 and T3 interfaces; it is enabled by default on
E3/T3 over ATM interfaces and on SONET/SDH interfaces.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring E3 and T3 Parameters on ATM Interfaces
« Configuring E3 HDLC Payload Scrambling on page 175
. Configuring SONET/SDH HDLC Payload Scrambling

« Configuring T3 HDLC Payload Scrambling on page 196
« Examples: Configuring T3 Interfaces on page 197

. compatibility-mode on page 231
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protect-circuit

Syntax protect-circuit group-name;
Hierarchy Level [editinterfaces interface-name sonet-options aps]

Release Information Statement introduced before Junos OS Release 7.4.

Description 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.

Options group-name—Circuit’s group name.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring Basic APS Support

Documentation . working-circuit on page 294

remote-loopback-respond

Syntax remote-loopback-respond;

Hierarchy Level [editinterfaces ct1-foc/pic/port],
[edit interfaces interface-name t1-options]

Release Information Statement introduced before Junos OS Release 7.4.

Description For T1interfaces only, configure the router to respond to remote loopback requests.
Remote loopback requests can be from the facilities data link or inband.

6 NOTE: When configuring CT1 interfaces on the 10-port Channelized E1/T1
IQE PIC, the remote-loopback-respond statement must be included at the
[edit interfaces ct1-fpc/pic/port] hierarchy level.

Default The router does not respond to remote loop requests.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring the T1 Remote Loopback Response on page 181

Documentation
. feac-loop-respond on page 252

. loopback (ADSL, DSO, E1/E3, SONET/SDH, SHDSL, and T1/T3) on page 266
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request

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

revert-time

request (protect | working);
[edit interfaces interface-name sonet-options aps]

Statement introduced before Junos OS Release 7.4.

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

protect—Request that the circuit become the protect circuit.

working—Request that the circuit become the working circuit.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Switching Between the Working and Protect Circuits

. force on page 253

Syntax
Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

revert-time seconds;

[edit interfaces interface-name sonet-options aps]
Statement introduced before Junos OS Release 7.4.
Configure APS revertive mode.

APS operates in nonrevertive mode.

seconds—Amount of time to wait after the working circuit has again become functional
before making the working circuit active again.

Range: 1through 65,535 seconds
Default: None (APS operates in nonrevertive mode)

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Revertive Mode
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sonet-options

Syntax

Hierarchy Level

Release Information

Description

sonet-options {
aps {
advertise-interval milliseconds;
annex-b
authentication-key key;
force;
hold-time milliseconds;
lockout;
neighbor address;
paired-group group-name;
protect-circuit group-name;
request;
revert-time seconds;
switching-mode (bidirectional | unidirectional);
working-circuit group-name;
1
bytes {
c2value;
el-quiet value;
flvalue;
f2 value;
slvalue;
z3 value;
z4 value;
}
fcs (161 32);
loopback (local | remote);
mpls {
pop-all-labels {
required-depth number,
1
}
path-trace trace-string;
(payload-scrambler | no-payload-scrambler);
rfc-2615;
trigger {
defect ignore;
defect hold-time up milliseconds down milliseconds;
}
}
vtmapping (itu-t | klm);
(zO-increment | no-z0-increment);

[edit interfaces interface-name]

Statement introduced before Junos OS Release 7.4.

Configure SONET/SDH-specific interface properties.

On SONET/SDH OC48 interfaces that you configure for channelized (multiplexed) mode
(by including the no-concatenate statement at the [edit chassis fpc slot-number pic
pic-number] hierarchy level), the bytes el-quiet and bytes f1 options have no effect. The
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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.

On a channelized OC12 interface, the bytes el-quiet, bytes f1, bytes f2, bytes z3, and bytes
z4 options are not supported. The fcs and payload-scrambler statements are also not
supported; you must configure these for each DS3 channel using the t3-options fcs and
t3-options payload-scrambler statements. The aps and loopback statements are supported
only on channel O and are ignored if included in the configurations for channels 1 through
11. You can configure loopbacks for each DS3 channel with the t3-options loopback
statement. The path-trace statement can be included in the configuration for each DS3
channel, thereby configuring a unique path trace for each channel.

To configure loopback on channelized IQ and IQE PICs, SONET/SDH level, use the
loopback statement local and remote options at the controller interface (coc48, cstm16,
cocl2, cstmé4, coc3, and cstml). It is ignored for path-level interfaces so-fpc/pic/port or
so-fpc/pic/port:channel.

If you are running Intermediate System-to-Intermediate System (1S-IS) over SONET/SDH
interfaces, use PPP if you are running Cisco IOS Release 12.0 or later. If you need to run
HDLC, configure an ISO family MTU of 4469 on the router.

The statements are explained separately.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring SONET/SDH Parameters on ATM Interfaces
Documentation « Channelized OC12/STM4 |Q and IQE Interfaces Overview on page 65
« Channelized STM1 Interfaces Overview on page 105
. Configuring SONET/SDH Physical Interface Properties

. no-concatenate
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start-end-flag

Syntax start-end-flag (filler | shared);

Hierarchy Level [editinterfaces el-fpc/pic/port],
[edit interfaces t1-fpc/pic/port],
[edit interfaces interface-name dsO-options],
[edit interfaces interface-name el-options],
[edit interfaces interface-name e3-options],
[edit interfaces interface-name t1-options],
[edit interfaces interface-name t3-options]

Release Information Statement introduced before Junos OS Release 7.4.

Description For DSO, E1, E3, T1, and T3 interfaces, configure the interface to share the transmission
of start and end flags.

0 NOTE: When configuring E1or T1interfaces on the 10-port Channelized E1/T1
IQE PIC, the start-end-flag statement must be included at the [edit interfaces
el-foc/pic/port] or [edit interfaces t1-fpc/pic/port] hierarchy level as
appropriate.

Options filler—Wait two idle cycles between the start and end flags.

shared—Share the transmission of the start and end flags. This is the default.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring E1 Start and End Flags on page 166
D tati
ocumentation . Configuring the E3 Start and End Flags on page 175
« Configuring T1 Start and End Flags on page 184

« Configuring T3 Start and End Flags on page 196
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switching-mode

Syntax
Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

switching-mode (bidirectional | unidirectional);
[edit interfaces interface-name sonet-options aps]

Statement introduced before Junos OS Release 7.4.

For unchannelized OC3, OC12, and OC48 SONET/SDH interfaces on T Series routers
only, configure the interface to interoperate with SONET/SDH line-terminating equipment
(LTE) that is provisioned for unidirectional linear APS in 1+1 architecture.

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

bidirectional—Support bidirectional mode only.

unidirectional—Interoperate with a SONET/SDH LTE provisioned for unidirectional mode.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Unidirectional Switching Mode Support
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t1-options

Syntax tl-options {
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
buildout value;
byte-encoding (nx56 | nx64);
crc-major-alarm-threshold (1e-3 | 5e-4 | 1e-4 | 5e-5 | 1e-5);
crc-minor-alarm-threshold (1e-3 | 5e-4 | 1e-4 | 5e-5 | 1e-5 | 5e-6 | 1e-6);
fcs (16 ] 32);
framing (esf | sf);
idle-cycle-flag (flags | ones);
invert-data;
line-encoding (ami | b8zs);
loopback (local | payload | remote);
remote-loopback-respond;
start-end-flag (filler | shared);
timeslots time-slot-range;

Hierarchy Level [editinterfaces interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure T1-specific physical interface properties.

The statements are explained separately.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . T1Interfaces Overview on page 177
Documentation
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t3-options

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

t3-options {
atm-encapsulation (direct | plcp);
bert-algorithm algorithm;
bert-error-rate rate;
bert-period seconds;
(cbit-parity | no-cbit-parity);
compatibility-mode (digital-link | kentrox | larscom) <subrate value>;
fcs (161 32);
(feac-loop-respond | no-feac-loop-respond);
idle-cycle-flag value;
(long-buildout | no-long-buildout);
(loop-timing | no-loop-timing);
loopback (local | payload | remote);
start-end-flag value;

[edit interfaces interface-name]

Statement introduced before Junos OS Release 7.4.

Configure T3-specific physical interface properties, including the properties of DS3
channels on a channelized OC12 interface. The long-buildout statement is not supported
for DS3 channels on a channelized OC12 interface.

On T3 interfaces, the default encapsulation is PPP.
For ATM1 interfaces, you can configure a subset of E3 options statements.

The statements are explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. T3 Interfaces Overview on page 187
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timeslots

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

timeslots time-slot-range;

[edit interfaces el-fpc/pic/port],

[edit interfaces t1-fpc/pic/port],

[edit interfaces interface-name el-options],

[edit interfaces interface-name partition partition-number],
[edit interfaces interface-name t1-options]

Statement introduced before Junos OS Release 7.4.

For E1 and Tlinterfaces, allocate the specific time slots by number.

0 NOTE: When configuring E1or T1interfaces on the 10-port Channelized E1/T1
IQE PIC, the timeslots statement must be included at the [edit interfaces
el-foc/pic/port] or [edit interfaces t1-fpc/pic/port] hierarchy level as
appropriate.

time-slot-range—Actual time slot numbers allocated:
Range: Ranges vary by interface type and configuration option as follows:

« 1through 24 for T1interfaces (O is reserved)
« 1through 31 for 4-port E1 PICs (O is reserved)
« 1through 31 for NxDSO interfaces (O is reserved)

. 2through 32 for 10-port Channelized E1 and 10-port Channelized E11Q PICs (1is
reserved)

. 2through 32 for the setting under el-options with IQE PICs (1is reserved) (when creating
fractional E1)

. Tthrough 31 for the setting under partition with IQE PICs (O is reserved) (when creating
NxDSO0)

e NOTE: When creating fractional E1interfaces only, if you connect a 4-port
E1PIC interface to a device that uses time slot numbering from 2 through 32,
you must subtract 1 from the configured number of time slots.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Fractional E110Q and IQE Interfaces on page 144
« Configuring Fractional T11Q and IQE Interfaces on page 124
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« Configuring Fractional E1 Time Slots on page 166
. Configuring Fractional T1 Time Slots on page 185

« Configuring a Channelized T1/E1 Interface to Drop and Insert Time Slots on page 152

translate-discard-eligible

Syntax

Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

Related
Documentation

unframed

(translate-discard-eligible | no-translate-discard-eligible);
[edit interfaces interface-name unit logical-unit-number family ccc],
[edit logical-systems logical-system-name interfaces interface-name unit logical-unit-number

family ccc]

Statement introduced before Junos OS Release 7.4.

For interfaces with encapsulation type Frame Relay CCC, enable or disable translation
of Frame Relay discard eligible (DE) control bits.

DE bit translation is disabled.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Frame Relay Control Bit Translation on page 208

Syntax
Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

Related
Documentation

(unframed | no-unframed);
[edit interfaces interface-name e3-options]

Statement introduced before Junos OS Release 7.4.

For E3 IQ interfaces only, enable or disable unframed mode. In unframed mode, the E3
|Q interface do not detect yellow (ylw) or loss-of-frame (lof) alarms.

Unframed mode is disabled.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring E3 1Q and IQE Unframed Mode on page 175

Copyright © 2011, Juniper Networks, Inc.

287



Junos® OS 11.3 Channelized Interfaces Configuration Guide

unit

Syntax

unit logical-unit-number {

accept-source-mac {
mac-address mac-address {
policer {
input cos-policer-name;
output cos-policer-name;
}
1
}
accounting-profile name;
allow-any-vci;
atm-scheduler-map (map-name | default);
backup-options {
interface interface-name;
}
bandwidth rate;
cell-bundle-size cells;
clear-dont-fragment-bit;
compression {
rtp {
maximum-contexts number <force>;
f-max-period number;
queues [ queuve-numbers 1;
port {
minimum port-number;
maximum port-number;
}
1
1

compression-device interface-name;
copy-tos-to-outer-ip-header;
demux-destination family;
demux-source family;
demux-options {
underlying-interface interface-name;
1
description text;
dial-options {
|2tp-interface-id name;
(dedicated | shared);
1
dialer-options {
activation-delay seconds;
callback;
callback-wait-period time;
deactivation-delay seconds;
dial-string [ dial-string-numbers 1;
idle-timeout seconds;
incoming-map {
caller caller-id) | accept-all;
initial-route-check seconds;
load-interval seconds;
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load-threshold percent;
pool pool-name,;
redial-delay time;
watch-list {
[ routes 1;
}
1
1
disable;
disable-mlppp-inner-ppp-pfc;
dlci dlci-identifier,
drop-timeout milliseconds;
dynamic-call-admission-control {
activation-priority priority;
bearer-bandwidth-limit kilobits-per-second;
}
encapsulation type;
epd-threshold cells plp]1 cells;
family family-name {
... the family subhierarchy appears after the main [edit interfaces interface-name unit
logical-unit-number] hierarchy ...
}
fragment-threshold bytes;
inner-vlan-id-range start start-id end end-id;
input-vlan-map {
(pop | pop-pop | pop-swap | push | push-push | swap |
swap-push | swap-swap);
inner-tag-protocol-id tpid,
inner-vlan-id number;
tag-protocol-id tpid;
vlan-id number,;
1
interleave-fragments;
inverse-arp;
layer2-policer {
input-policer policer-name;
input-three-color policer-name;
output-policer policer-name;
output-three-color policer-name;
}
link-layer-overhead percent;
minimum-Llinks number;
mrru bytes;
multicast-dlci dlci-identifier;
multicast-vci vpi-identifier.vci-identifier;
multilink-max-classes number;
multipoint;
oam-liveness {
up-count cells;
down-count cells;
}
oam-period (disable | seconds);
output-vlan-map {
(pop | pop-pop | pop-swap | push | push-push | swap |
swap-push | swap-swap);
inner-tag-protocol-id tpid;

Copyright © 2011, Juniper Networks, Inc. 289



Junos® OS 11.3 Channelized Interfaces Configuration Guide

inner-vlan-id number;
tag-protocol-id tpid;
vlan-id number;
}
passive-monitor-mode;
peer-unit unit-number,;
plp-to-clp;
point-to-point;
ppp-options {
chap {
access-profile name;
default-chap-secret name;
local-name name;
passive;
1
compression {
acfc;
pfc;
1
dynamic-profile profile-name;
lcp-restart-timer milliseconds;
loopback-clear-timer seconds;
ncp-restart-timer milliseconds;
pap {
access-profile name;
default-pap-password password,
local-name name;
local-password password,
passive;
1
1
pppoe-options {
access-concentrator name;
auto-reconnect seconds;
(client | server);
service-name name;
underlying-interface interface-name;
1
pppoe-underlying-options {
access-concentrator name;
dynamic-profile profile-name;
max-sessions number;
1
proxy-arp;
service-domain (inside | outside);
shaping {
(cbr rate | rtvbr peak rate sustained rate burst length | vbr peak rate sustained rate burst
length);
queue-length number;
1
short-sequence;
targeted-distribution;
transmit-weight number;
(traps | no-traps);
trunk-bandwidth rate;
trunk-id number;

290 Copyright © 2011, Juniper Networks, Inc.



Chapter 16: Summary of Channelized Interface Configuration Statements

tunnel {
backup-destination address;
destination address;
key number;
routing-instance {
destination routing-instance-name;
1
source source-address;
ttl number;
}
vci vpi-identifier.vci-identifier;
vci-range start start-vci end end-vci;
vpi vpi-identifier;
vlan-id number;
vlan-id-range number-number;
vlan-tags inner tpid.vian-id outer tpid.vlan-id,
family family {
accounting {
destination-class-usage;
source-class-usage {
(input | output | input output);
}
1
access-concentrator name;
address address {
... the address subhierarchy appears after the main [edit interfaces interface-name unit
logical-unit-number family family-name] hierarchy ...
1
bridge-domain-type (bvlan | svlan);
bundle interface-name;
core-facing;
demux-destination {
destination-prefix;
1
demux-source {
source-prefix;
1
duplicate-protection;
dynamic-profile profile-name;
filter {
group filter-group-number;
input filter-name;
input-list [ filter-names 1;
output filter-name;
output-list [ filter-names 1;
1
interface-mode (access | trunk);
ipsec-sa sa-name;
isid-list all-service-groups;
keep-address-and-control;
mac-validate (loose | strict);
max-sessions number;
mtu bytes;
multicast-only;
no-redirects;
policer {
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arp policer-template-name;
input policer-template-name;
output policer-template-name;
1
primary;
protocols [inet iso mpls];
proxy inet-address address;
receive-options-packets;
receive-ttl-exceeded;
remote (inet-address address | mac-address address);
rpf-check {
fail-filter filter-name
mode loose;
1
sampling {
input;
output;
1
service {
input {
post-service-filter filter-name;
service-set service-set-name <service-filter filter-name>;
}
output {
service-set service-set-name <service-filter filter-name>;
}
1
service-name-table table-name
(translate-discard-eligible | no-translate-discard-eligible);
(translate-fecn-and-becn | no-translate-fecn-and-becn);
unnumbered-address interface-name destination address destination-profile profile-name;
vlan-id number,;
vlan-id-list [number number-number];
address address {
arp ip-address (mac | multicast-mac) mac-address <publish>;
broadcast address;
destination address;
destination-profile name;
eui-64;
master-only;
multipoint-destination address {
dlci dlci-identifier;
epd-threshold cells <plp]l cells>;
inverse-arp;
oam-liveness {
up-count cells;
down-count cells;
1
oam-period (disable | seconds);
shaping {
(cbr rate | rtvbr burst length peak rate sustained rate | vbr burst length peak rate
sustained rate);
queue-length number;
1
vci vpi-identifier.vci-identifier;

}
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Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

preferred;

primary;

(vrrp-group | vrrp-inet6-group) group-number {
(accept-data | no-accept-data);
advertise—interval seconds;
authentication-type authentication;
authentication-key key;
fast-interval milliseconds;

(preempt | no-preempt) {
hold-time seconds;
}
priority number;
track {
interface interface-name {
bandwidth-threshold bits-per-second priority-cost number;
1
priority-hold-time seconds;
route ip-address/prefix-length routing-instance instance-name priority-cost cost;
1
virtual-address [ addresses 1;
virtual-link-local-address ipv6—address;
vrrp-inherit-from {
active-interface interface-name;
active-group group-number,

[edit interfaces interface-name],
[edit logical-systems logical-system-name interfaces interface-name],
[edit interfaces interface-set interface-set-name interface interface-name]

Statement introduced before Junos OS Release 7.4.

Configure a logical interface on the physical device. You must configure a logical interface
to be able to use the physical device.

logical-unit-number—Number of the logical unit.

Range: O through 1,073,741,823 for demux and PPPoE static interfaces only. O through
16,385 for all other static interface types.

The remaining statements are explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Logical Interface Properties

. Example: Configuring E-LINE and E-LAN Services for a PBB Network on MX Series
Routers

« Junos OS Services Interfaces Configuration Guide
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vtmapping

Syntax vtmapping (itu-t | kim);

Hierarchy Level [edit interfaces interface-name sonet-options];
[edit chassis fpc number pic number]

Release Information Statement introduced before Junos OS Release 7.4.

Description For the Channelized STM1IQ PIC or Channelized STM1 PIC, configure virtual tributary
mapping.

For the Channelized STM1PIC, you configure virtual tributary mapping at the [edit chassis
fpc number pic number] hierarchy level.

Options itu-t—International Telephony Union standard.
klm—KLM standard.

Default: kim

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring Virtual Tributary Mapping of Channelized STM1 Interfaces on page 112

Documentation
« Junos OS System Basics Configuration Guide

working-circuit

Syntax working-circuit group-name;
Hierarchy Level [editinterfaces interface-name sonet-options aps]
Release Information Statement introduced before Junos OS Release 7.4.
Description Configure the working router in an APS circuit pair.

Options group-name—Circuit’s group name.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring Basic APS Support

Documentation
« protect-circuit on page 278
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PART 6

INndex

. Index on page 297

« Index of Statements and Commands on page 303

Copyright © 2011, Juniper Networks, Inc. 295



Junos® OS 11.3 Channelized Interfaces Configuration Guide

296 Copyright © 2011, Juniper Networks, Inc.



channelized E1 1Q interfaces

example configuration........ceeceeceeseesees 147
time slots
channelized E1 IQE interfaces
example configuration.......ceceeeeeeeeeens 147
| N d ex HMIE SIOES.crrvcsssssssrro 144
channelized E3 (COC48/5TM16) interfaces
example configuration........ncennsnenenes 59
Symbols channelized interfaces
#, comments in configuration statements............... Yxiv ClOCK SOUICES.....oeteetceceeee ettt 32
(), in syntax descriptions... XXV channelized IQ interfaces
< >, 1N SyNtax desCriptioNS.... s xxiii SUPPOTtEd OPHIONS. oot 36
[ 1, in configuration statements.........ooooeeecoeneeeeen XXV channelized NxDSO IQ interfaces
{ 1, in configuration statements......oo.coeeceoneeerconnen XXiV example configuration............wvvvesvee. 61,139,145
| (pipe), in syntax desSCriptioNS.......woeeeeeseeeeeon XXiV channelized NxDSO IQE interfaces
example configuration........eceeeceeeeeeseeseenns 145
A channelized OC12 (COC48/5TM16 IQE)
AdAress StAtEMEN e oo 218 INTEITACES. ...t 49
advertise-interval statemMment...........coooereevesssnesssseesons 219 example configuration..........mns 50
APS STALEMENT....vorooceeeeeeeeeseeereees e ssssssssees s 220 channelized OC12 interfaces
authentication-key Statement..........reeeeeeee 221 example configuration....... 87,88, 94
channelized OC12 IQ interfaces
B example configuration........ceeeneceeeseenn. 90
bchannel-allocation statement............coooceeeeecesnnene 221 channelized OC3 (COC48/STMI6 IQE)
bert-algorithm statement........oeeeeoreeoreeeeeeeeeeeeeene 222 INEEITACES. ...ttt 50
usage guIdelingS......weeeeveeeeeeseseeesesssse, 170,178,188 example configuration.........nn 51
bert-error-rate StatermMeNT . e, 224 channelized OC3 iNterfaces...... e 71
bert-period statemMment..........ereeeeeeeveeesssssssssssnnn 225 example CONfIgUratioN ... rrceceeeesssesssss 71
braces, in configuration statements....................ccooe. XXiv channelized OC48 IQE interfaces
brackets example configuration.......eeceeeceeeeeeenes 62
angle, in syntax descriptionS.....cc.ervvnee. Xxiii channelized STM1 interfaces
square, in configuration statements.................. XXiV example configuration.........vcineceeeeeeenens 119
buildout statement TIME SLOTSu e 108, 144
TT NI ACES eereeemsmmmsssssssssssssssssssssssssssssssnen 226 channelized STM11Q interfaces
Q4 L=YN=\goleYe (1= NSNS 227 example CONfIgUIaLioN..........usescssienseenenns 109
byte-encoding statement........eeeeeeeeeeeeeeeeeeeeseseseseee 227 channelized T1 (COC48/5TMI6 IQE) interfaces
QA TSIRo1 1= g 011 | 228 VT MAPPING.wecvvverrrrrresssssssessssssssssssssssssssssssssssss 53
channelized T1interfaces
C example configuration.......ceeeeeeeeeneennnnns 86, 156
C-bit parity MOt 229 AV I g Y=Y o] o 11 =R 73, 81
cbit-parity statement.......eeceeeas 229 channelized T11Q and IQE interfaces
channelized AU-4 interfaces.......ccoeveveeevennn. 58, 78, 84 example configuration.......ceceeeeeeeeeeens 86
example configuration.........ccccoveeeveeecreenne 58, 79, 84 channelized T11Q interfaces
channelized El interfaces AV I 0 gT=1 0] 11 g =TT 87,102
example configuration............... 60, 81,110, 145, 148 channelized T1IQE interfaces
interface NamMIiNG.....oocceeeeeeeeereeseee s 10, 145 VT MAPPING. .ottt sessseees 60
channelized E11Q and IQE interfaces channelized T1or CT1(COC48/STM16, SDH mode)
TIME SLOLS e 107 IQE interfaces
example configuration.......ceeceeceseeeeesesenns 61
Copyright © 2011, Juniper Networks, Inc. 297



Junos® OS 11.3 Channelized Interfaces Configuration Guide

channelized T3 (COC48/5TM16 IQE) interfaces

E1IQE interfaces

example configuration.......eeeeeeeeeeesereeens 52 example configuration.......eeceeeeeeseeenens 106
channelized T3 interfaces el-options statement
example configuration.......eeeeeeeeeseseseenenns 70 usage guidelingsS.....ceeerereereeereveenns
channelized T3 IQ and IQE interfaces E3 interfaces
example configuration.......cvncneccssecenes 85 configuration statements.......covcencccneccnene. 169
channelized T3 IQ interfaces ITU-T standards......ccccmrnnenenseneneeseeeseseeseenens 169
example configuration.......cceveeeneeseceeseennns 100 e3-options statement....... e 238
channelized T3 IQE interfaces USAEE BUIAELINES. ...t 169
example configuration......eeeneceneeeeneenns 100 encapsulation
Cisco HDLC encapsulation media MTU Size and......ececeeeeeeeeeeeeeenas 209
example configuration.........eeeneeennnns 197 encapsulation statement........cceeeeee 239
CLOCK SOUICES.....ouctecteeeetreete et ssssenas 230 logical INterface..... e 240
channelized interfaces......eeeeceeeeee s 32 physical INterface......ceeeeeerees e 243
clocking statement.......ceeere e 230 encoding
comments, in configuration statements.................... XXiV 01V (T 227
compatibility-mode statement Enhanced IQ (IQE) interfaces
conventions channelized OC3...... et 97
text and SYNtaX... e XXili external CloCK SOUICES.......ceeveceeceeree e 230
crc-minor-alarm-threshold statement.........c........ 232
curly braces, in configuration statements................... XXV F
[o{UI3 1010 g =1 GR=TU] o] 0]« FONR N XXIV family statement......ns
CONtACTING JTAC .o sesneens XXiV fCs statemMENt. e
feac-loop-respond statement....
D font CONVENLIONS........ccoeieecee e
data circuit-terminating equipment See DCE force statement...... s
data terminal equipment See DTE fractional E11Q and IQE interfaces
data-input statement...... e 233 TIME SIOtS e 107
[ T 197, 212, 234 fractional E11Q interfaces
dce StatemeENnt... s 234 example configuration......eeeeeeeeenennn. 108, 144
USAEE BUIAELINES ...ttt 212 time slots
dlCi statemeNt. .. 235 fractional E11QE interfaces
documentation example configuration.........rensnenceneneen. 144
COMIMENTS ONuttiriiceirieie e XXiV fractional T1 (COC48/STM16 IQE) interfaces
dsO-options statement.......cncenenece s 236 example configuration.......eeceescenesceenenns 54
USage SUIAELINES. ..o 110, 145 TIME SIOTS. s 54
DT E ettt b st enanans 197 fractional T1interfaces
example configuration......ceneneceesesenns 75
E 141 g TSI (o] £SO 75
Elinterfaces fractional T110Q interfaces
configuration statements......nneneineennees 161 example configuration.........ccinenee 104,125, 138
example configuration......renrerneneenees 10, 145 Frame Relay encapsulation
ITU-T standards.......neecenenseeseesessesessesenns 161 [ =
physical interface properties......eeveveeeeennnns 161 example configuration
time slots Frame Relay ProtoCoLl.......eeosereeseeeeesesenens
example configuration..........eiiinnns 167 Frame Relay Ether Type encapsulation........c........... 207
E11Q interfaces
example configuration........nenencseseeneenees 106
298 Copyright © 2011, Juniper Networks, Inc.



Index

framing statement
channelized OC12 IQ interfaces

USAEE SUIAELINES....oeceecreeretree e eseenas 82
channelized OC12 IQE interfaces

USAEE SUIAELINES. ...t 76
channelized OC48 IQE interfaces

USage SUIAEliNES....orereererereeeeeseeceeeeens 57

El, E3, and T1 interfaces

H
hold-time statement
APS ot et 255
|
icons defined, NOTICE......ccrcnenree e XXii
idle-cycle-flag statement......eceneceeeecceereenee 256
interface-type statement......eeeeecseeeeeeesees 257
channelized (COC48/STM16 IQE) interfaces
usage guidelingS.....ceeecreeeeeeeeenens 49, 50
channelized E1 (COC48/5TM16) IQE interfaces
USAEE SUIAELINES. ...ttt 59
channelized E1IQE interfaces
usage guidelings........oeevreneneneeneneneeineeneans 80
channelized E3 (COC48/5TM16) IQE interfaces
USAEE BUIELINES ... 58
channelized E3 interfaces
Usage gUIAELINES......eeeeeeeeeeee s 79
channelized OC3 interfaces
usage guUIdelingS..... e 78
channelized OC3 IQ interfaces
USAEE BUIAELINES. ..ottt 71, 84
channelized OC48 IQE interfaces
USAEE SUIAELINES ...ttt 58
channelized T1 (COC48/STM16 IQE) interfaces
USABE SUIELINES. ..o 52

channelized T1 (COC48/STM16, SDH mode)

E1 (COC48/STM16) IQE interfaces

USAEE SUIAELINES....ceceeeeereeeeeeceee et 59
NxDSO (COC48/STM16 IQE) interfaces
USAEE SUIAELINES....oeeeeeecteeceeereeeeee e aeenans 54
NxDSO interfaces
usage gUIdEliNgS......ceveveeveeeereeree s 73
T1(COC48/STM16, SDH mode) IQE interfaces
Usage guidelings.......connenneneneeneeeeseeseeeens 61
T3 (COC48/5TM16, SDH mode) IQE interfaces
USage BUIAEliNES......ceeeeeseeee e 60
T31Q and IQE interfaces
USAgE BUIAELINES.....ccecteeerreeee e 85
interfaces
channelized ET PRl 151
channelized T1 PRl 151
ClOCK SOUICES.....outeceeteteectee ettt aesaees 230
configuration statements......coeveeeecsenne 4,217
internal cloCK SOUICES......rrecrercere e 230
inverse-arp statement..... e 258
invert-data statement........cceveceneceeeeene 259
[Q INTEITACES. ...t nsene 27
ChanNNELiZEd..... e 27
channelized El.. e 143
channelized OCTI2.....ceresiee e 65
channelized OC3........eseseee e 97
channelized STMA4.......esese e 65
channelized Tl 137
channelized T3t 123
[QE INtEITACES. ...ttt 27
ChanNEliZed..... s 27
channelized El..... e 143
channelized OCTI2.....eeeeeeeee e 65
channelized OC48.......venecesee e 47
channelized OC48/STMIB......vvereeveerreeeerenenns 47
channelized STMIB.......cnenenee s 47

channelized STM4...... .65

IQE interfaces channelized T1............ 137
USage BUIABLINES....crrrrrrninieennsrene 61 iSAN-0PtioNs StAtEMENt.........ooovvvveeeeeeeeceressesseseeeeeeeeeeeeene 260
channelized T1 interfaces ITU-T standards
USage BUIdEliNeS....mmmmvvevevrrsrsrsssssssssssssssssssss 7 ET Nt TACES covvveeeeeseeeeeeeeeeseeeeeeeeeeeseeseeeeseeseesseesenesenenn 161
channelized T11Q interfaces E3 INtEIfACES...oooeeeeeeeeeeeeeeeeeeeeneseee s 169
usage guidelingS.....ecreeercereeeeeeenn, 86, 106
channelized T1IQE interfaces L
USAgEe BUIdEliNeS.......cooereevvvireesssiins 85 line-encoding StatemMeNt.......ccoorrveeeeioneeeesvesssesneseessseens 261
channelized T3 (COC48/5TM16, SDH mode) link PIC failover
IQE interfaces channelized OCI12 IQ interfaces.............. 0
Usage BUIdELNES......rrmmmmmeeensssn 60 channelized OC48 IQE interfaces.............. 62
channelized T3 IQ and IQE interfaces channelized STM11Q and IQE PICs........ccccceueuenee. 119
Usage SUIAELINES......oceveereeereerere e 85
Copyright © 2011, Juniper Networks, Inc. 299



Junos® OS 11.3 Channelized Interfaces Configuration Guide

lmi statement

Frame Relay keepaliVes.......ceveceseeeeenenns 262
lmi-type statement .
lockout statement........cceceee e
logical systems

configuration statements.....ccevceneccnnsene, 20
long-buildout statement.......oconnnneeens 264
loop-timing statement.......reseeee 265
loopback capability

Elinterfaces

example configuration........venennnes 165

E3 interfaces

example configuration........eeeeeeeceennnnns 174
loopback statement

ADSL, DSO, EI/E3, SONET/SDH, SHDSL, and

M
manuals

COMMENTS ONuiirecee et eaes XXV
MEU Statement. ... e 268
multicast-dlci statement.....veveccreceeeee 269

multipoint-destination statement

N

neighbor statement.........cceeeccecee e 271
no-cbit-parity statement........ceieeeeee 229
no-feac-loop-respond statement.......cccooceeeevreerreennnne 252
no-keepalives statement......cveeeeeceeeeeseereeene 272
no-long-buildout statement........cccoeveeeevereeeceseenne 264
no-loop-timing statement.......eeeeeeseeseeenne 265

no-partition statement
channelized E11Q interfaces

USage SUIAELINES. ..o 143
channelized E1IQE interfaces

USABE SUIAELINES. ..o 143
channelized OC12 IQ interfaces

usage guIidelings......ceeeneeeeeeeereeenns 77, 83
channelized OC12/STM4 interfaces

USAEE BUIABLINES....uceeeeeeeteere e snaes 69
channelized OC3 IQ interfaces

usage guidelingS.....cevecreeeeeeereeenns 99,152
channelized T3 (COC48/5TM16 IQE) interfaces

USAEE BUIAELNES...cceceeeteeeeeertee e 51
channelized T3 interfaces

usage guidelings.......crnnerenseneereeseeeseseeees 69
channelized T3 IQ interfaces

USsage UIdEliNeS.. ... 105

no-payload-scrambler statement.......cooevererreennnee.
no-termination-request statement.........cooeeeeeenns
no-translate-discard-eligible statement....
no-unframed statement........ceceeccceeeeeeeeens
notice icons defined........cceveeeccceneeeeee e,
NxDSO0 (COC48/STM16) IQE interfaces
USABE BUIAELINES. ..ot 60
NxDSO interfaces
USAEE SUIAELINES ...t neees 81
NxDSO0 IQ interfaces
example configuration........eeeeneeeereennne 109, 126
USAEE BUIAELINES. ...ttt 87
o
oc-slice statement..... s 275
usage guidelingsS......eceeereeereerreeenenns 51, 69, 77, 83
OC12 interfaces
example configuration.....cceeeeeeeeee e 87
P
paired-group statement......eeceeeeeee s 275
parentheses, in syntax descriptions........ccocceveceveenenee. XXiV
partition statement........e 276
channelized AU-4 (on OC48 IQE) interfaces
USAEE SUIARLINES.....cieeevecereee e 58
channelized AU-4 interfaces
USage BUIAELINES.. ... 78, 84
channelized E1 (COC48/5TM16) IQE interfaces
USAEE SUIAELINES....ceveeeteeeeereeceeee st 59
channelized E1 IQE interfaces
USAEE BUIAELINES.....ceceeerceecteeereesss e 80
channelized E3 (COC48/STM16) IQE interfaces
USAEE SUIAELINES. ...ttt 58
channelized E3 interfaces
USage gUIAELINES. ... 79
channelized OC12 (COC48/STM16 IQE)
interfaces
USAEE SUIELINES...c.oveeeee et 49
channelized OC3 (COC48/STM16 IQE)
interfaces
USAEE BUIAELINES.....cecveeecrceeeeteee et 50
channelized OC3 interfaces
USAEE BUIAELNES.....cceeeereececeeeeee e 71
channelized T1 (COC48/STM16 IQE) interfaces
USAgE SUIAELINES. ... 52

channelized T1 (COC48/STM16, SDH mode)
IQE interfaces
USage guidelings......eecneneesee e 61

300

Copyright © 2011, Juniper Networks, Inc.



Index

channelized T1interfaces revert-time statement.......ceeeeeeeeeee 279
USAEE BUIAELNES. ...t 71
channelized T11Q interfaces S
usage guIdelingS.... oo, 86,106 SDH (VC-4) interfaces
channelized T1IQE interfaces example configuration.......eceeeeseeenenns 78, 84
01T V= (=Y {01 o (=] g Y= 3 85 SDH (VC-4-4C) interface
channelized T3 (COC48/STM16, SDH mode) example configuration........eeeeeeseeeeens 77, 83
IQE interfaces SONET parameters
USage SUIAELINES.......ocvcereeeereceee s 60 on channelized OC12 interfaces.......cccceoveveveveenne. 87
channelized T3 1Q and IQE interfaces sonet-options statement.......cnnenencinis 280
USAEE BUIAELINES ..ottt 85 USAEE BUIAELINES. ...t
clear channel STM1, STM4, and STM16 start-end-flag statement
interface support, technical See technical support
USAEE BUIAB....uceeeeeeecreecteeree st 57 switching-mode statement.......ccooceveviveccveserccenn, 283
E1 (COC48/STM16) IQE interfaces SYyNtax CoONVENTIONS. ... XXiii
USAEE SUIAELINES. ...t 59
NxDSO (COC48/S5TMI6 IQE) interfaces T
USAgE BUIAELINES. ... 54 Tlinterfaces
NxDSO0 (COC48/STM16) IQE interfaces byte ENCOAING.....cieereeeceeee e 227
USAEE BUIAELINES ... 60 configuration statements......eecveceeeeeeeereene. 177
NxDSO interfaces OVEIVIEW ...ttt ettt ese et ss et en st nenens 177
USAEE BUIELNES ... eveeeeeeeeerreeeeeeseeeeersseeenens 73, 81 time slots
NxDSO IQ interfaces example configuration........cceeveiveveereennes 185
USAEE SUIELINES.....ovveeeeeeeeeeeeeeseeeseeeeee s 87 T11Q and IQE interfaces
SDH (VC-4) interfaces example configuration........eneceeseesensennenns 86
USAEE BUIAELINES..oveeereeeeereeeeeeesseeeeerseseseeens 77, 83 T11Q interfaces
T1 (COC48/STM16, SDH mode) IQE interfaces example configuration.......ceeeeeceeeeeesseenn. 124
USAEE BUIARLINES .. vvereeeerereeeseeeeeseeeeessessessesseeseenes 61 t1-options statement.......ccceccee e 284
T3 (COC48/STM16, SDH mode) IQE interfaces USAEE SUIAELINES.....oucecreertereeeteee et 177
USAEE BUIAEUINES . eveeeeeeeeeer e seeeeeesseeeens 60 T3 interfaces
T3 10 and IQE interfaces C-bit parity Mode......ceeeeeececneeee e 229
USAEE SUIAELINES. .....eeeeeeeeeeeeseeeeeeeeeseseressneee 85 configuration statements.......ccccveeeercreeeeeeeennes 188
payload-scrambler statement........coovecreeecrneeeconnnes 277 overview
physical interfaces T31Q and IQE interfaces
(0371 (Yol T 1= O example CoNfigUration........ e 85
C-bit parity mode . t3-options statement.........ie, 285
CLOCK SOUICES. oo i usage guidelines ........................................................... 188
DCE et msmsmsssssssssssssssssssssssenes technical support
LR LIRS £ contacting JTAC..... e XXiV
fractional E11Q and IQE interfaces................ 107 time slots
fractional E1 1Q interfaces............eeewee. 144 channelized E11Q and IQE interfaces............ 107
fractional T1 interfaceS. e, 75 channelized E1IQE interfaces.......cooeveveveveencenen. 144
fractional T1 IQE interfaces.......reeeen 54 channelized NxDSO IQ interfaces............... 108, 144
NXDSO 1Q INterfaces......ooooooveeeeeeeessessesssesssiseriins 144 Elinterfaces
protect-Circuit StatemMeNt....corceeeeeeevevesssssssssseses 278 example configuration......... . 167
fractional E11Q and IQE interfaces.......ccoveeveneunee. 107
R fractional E11Q interfaces......ccvvevcevececnencnnnnas 144
remote-loopback-respond statement........ccocecvuenuneee 278 fractional T1 (COC48/5TM16 IQE)
request statement.........eceeeeee e 279 INEEITACES. ... 54
Copyright © 2011, Juniper Networks, Inc. 301



Junos® OS 11.3 Channelized Interfaces Configuration Guide

fractional TTinterfaces.... e 75
Tlinterfaces
example configuration

timeslots statement.........eeccececeeeceeens
channelized E11Q and IQE interfaces
USage UIdELINES. ... 107
channelized E11Q interfaces
USage guidelingS..... v 144
channelized E1IQE interfaces
USage SUIAELINES. ... 144
channelized NxDSO IQ interfaces
USage UIAELINES.. ...t 108, 144
fractional E11Q and IQE interfaces
USAEE BUIAELINES....u ettt 107
fractional E11Q interfaces
USage guUIdelingS.... e 144
fractional E1IQE interfaces
usage guidelings..... e 144
fractional T1 (COC48/5TMI16 IQE) interfaces
Usage guidelingsS......veneneenerreneneeee e 54
fractional T1interfaces
Usage gUIdelings.......nineenensseeeesseeees 75
NxDSO (COC48/STM16 IQE) interfaces
USAgE BUIAELINES.....coeeerreeeee et 54
NxDSO interfaces
USAEE BUIABLINES.....eeeeecreeeeeee e 73
translate-discard-eligible statement.........ccooveveveneene. 287
U
unframed statement...........eeecceceeeece s 287

unit statement

\/
VT mapping
channelized T1 (COC48/STM16 IQE)

INTEITACES. ... 53
channelized T1 interfaces.......ceveinveerrecennn. 73, 81
channelized T11Q interfaces......cccoceveverreene. 87,102
channelized T1IQE interfaces......eeeeerrenne. 60

vtmapping statement.......vcceeeees 294
USAEE SUIABLINES. ...ttt sssssnas 12

W

working-circuit statement.......eeeeeeeeeceeesens 294

302

Copyright © 2011, Juniper Networks, Inc.



INndex of
Statements and
Commands

A
address statement.......cceceseee e 218
advertise-interval statement........cccoovvevevescciccreceenne, 219
APS StAtEMEBNT....eccc s 220
authentication-key statement.......coveveveceveccenennne 221
B
bchannel-allocation statement...........cooevcvcrecncnee. 221
bert-algorithm statement.........cooevvevveececcnencennnae 222
bert-error-rate statement.........ceeeeeeccecee, 224
bert-period statement.......cceereceeeene 225
buildout statement
T INTEI ACES. ... 226
byte-encoding statement........cceeeevecncceneceseeeens 227
bytes statement.......vceesece s 228
C
cbit-parity statement .
clocking statement........ocereeree e 230
compatibility-mode statement......ceeeeevecrsennne 231
crc-minor-alarm-threshold statement....................... 232
D
data-input statement...... e 233
dce statement.... s 234
dlci statement......cec s 235
dsO-options statement.......eveccececnece e 236
E
el-options statement........vecrec e 237
e3-options statement.......cccceeee e 238
encapsulation statement........ececeeccceeee, 239
logical INterface.....ceeee e
physical interface
F
family statement..... e 247

fCS statemMeNnt.... e 251
feac-loop-respond statement.......eeeveececeriinnnnns 252
force statement
framing statement

E1, E3, and Tl interfaces.... e 254
H
hold-time statement

APS st nn 255
|
idle-cycle-flag statement......ovennesencnceneneen 256
interface-type statement........vceveccneeceneenens 257
inverse-arp statement.... .
invert-data statement........cneceeneceece s
isdn-options statement.......iivceecececceeeees
L
line-encoding statement.......cccveevveeseccseeeeeeeeee 261

lmi statement

Frame Relay keepalives
Imi-type statement......ceeeeeeeeeeee s
lockout statement.......ceeececeeece e
long-buildout statement......vcnveceserreee
loop-timing statement........crccreeereees
loopback statement

ADSL, DSO, E1/E3, SONET/SDH, SHDSL, and

M

MtU Statement..... s 268
multicast-dlci statement......cccceceveiveneccseivesce, 269
multipoint-destination statement........cocooeeeeereeennnee. 270

N

neighbor statement...... s
no-cbit-parity statement
no-feac-loop-respond statement.......eeeeeerennnee
no-keepalives statement.......cvvcnnccinecceseceeees
no-long-buildout statement.......cocornnncrnenens
no-loop-timing statement.......ccoevnencenenenens
no-partition statement.......ccoeevveec
no-payload-scrambler statement.....
no-termination-request statement
no-translate-discard-eligible statement................... 287
no-unframed statement.......cccoecceecnecccesesiees 287

Copyright © 2011, Juniper Networks, Inc.

303



Junos® OS 11.3 Channelized Interfaces Configuration Guide

O
oc-slice statement.........eeens 275
P
paired-group statement........eeecveeeeeeeeeee e 275
partition statement.......eeee e 276
payload-scrambler statement.......eeeeveceeecreeeenee, 277
protect-circuit statement........ e 278
R
remote-loopback-respond statement.......ccccccceeueeueee 278
request statement......veeecee s 279
revert-time statement.......e, 279
S

sonet-options statement
start-end-flag statement

switching-mode statement.......ccoovevvisiccscninnnns 283
T

t1-options statement.......cciccc e 284
t3-options statement........cceceeeee e 285
timeslots statement.... ..286
translate-discard-eligible statement........ccccooveveeeneene. 287
U

unframed statement.. ... e 287
Unit statement.... 288
Vv

vtmapping statement........ e, 294
W

working-circuit statement......e 294
304

Copyright © 2011, Juniper Networks, Inc.



	Abbreviated Table of Contents
	Table of Contents
	List of Figures
	List of Tables
	About This Guide
	JUNOS Documentation and Release Notes
	Objectives
	Audience
	Supported Routing Platforms
	Using the Indexes
	Using the Examples in This Manual
	Merging a Full Example
	Merging a Snippet

	Documentation Conventions
	Documentation Feedback
	Requesting Technical Support
	Self-Help Online Tools and Resources
	Opening a Case with JTAC


	Part 1: Channelized Interfaces Configuration Statements Overview
	Chapter 1: Channelized Interfaces Configuration Statements and Hierarchy
	[edit chassis] Hierarchy Level
	[edit interfaces] Hierarchy Level
	[edit logical-systems] Hierarchy Level


	Part 2: Configuring Channelized Interfaces
	Chapter 2: Channelized Interfaces
	Channelized Interfaces Overview
	Channelized Interface Capabilities
	Data-Link Connection Identifiers on Channelized Interfaces
	Clock Sources on Channelized Interfaces
	Channelized E1 and T1 PIM Properties
	Channelized IQ and IQE Interfaces Properties
	Structure of Channelized IQ and Channelized IQE PICs

	Chapter 3: Configuring Channelized OC48/STM16 IQE Interfaces
	Channelized OC48/STM16 IQE Interfaces Overview
	Configuring Channelized OC48/STM16 IQE Interfaces in SONET Mode
	Configuring OC12 Interfaces
	Example: Configuring OC12 Interfaces

	Configuring OC3 Interfaces
	Example: Configuring OC3 Interfaces

	Configuring T3 Interfaces
	Example: Configuring T3 Interfaces

	Configuring T1 Interfaces
	Example: Configuring T1 Interfaces

	Configuring Fractional T1 Interfaces
	Example: Configuring Fractional T1 Interfaces

	Configuring NxDS0 Interfaces
	Example: Configuring NxDS0 Interfaces


	Configuring Channelized OC48/STM16 IQE Interfaces (SDH Mode)
	Configuring a Channelized OC48/STM16 IQE PIC for SDH Mode
	Configuring Clear Channel STM1 and STM4 Interfaces
	Configuring Channelized AU-4 Interfaces
	Example: Configuring Channelized AU-4 Interfaces

	Configuring E3 Interfaces
	Example: Configuring E3 Interfaces

	Configuring E1 or Channelized E1 Interfaces
	Example: Configuring E1 and Channelized E1 Interfaces

	Configuring NxDS0 IQE Interfaces
	Example: Configuring NxDS0 IQE Interfaces

	Configuring T3 or Channelized T3 Interfaces
	Example: Configuring T3 or Channelized T3 Interfaces

	Configuring T1 or Channelized T1 Interfaces
	Example: Configuring T1 or Channelized T1 Interfaces


	Configuring Link PIC Failover on Channelized OC48/STM16 IQE Interfaces
	Example: Configuring Channelized OC48 Interfaces with Partitioned Channels

	Chapter 4: Configuring Channelized OC12/STM4 Interfaces
	Channelized OC12/STM4 IQ and IQE Interfaces Overview
	Channelization of OC12/STM4 IQ and Channelized OC12/STM4 IQE PICs (SONET Mode)
	Channelization of OC12/STM4 IQE PIC (SDH Mode)
	Channelization of OC12/STM4 IQ PIC (SDH Mode)
	Channelization of OC12 PIC (SONET Mode)
	Configuring Channelized OC12/STM4 IQ and IQE Interfaces (SONET Mode)
	Configuring an OC12/STM4 Interface
	Configuring T3 Interfaces
	Example: Configuring T3 Interfaces

	Configuring OC3 Interfaces
	Example: Configuring OC3 Interfaces

	Configuring T1 Interfaces on Channelized OC12 IQ and IQE Interfaces
	Example: Configuring T1 Interfaces

	Configuring NxDS0 Interfaces
	Example: Configuring NxDS0 Interfaces

	Configuring Fractional T1 Interfaces
	Example: Configuring Fractional T1 Interfaces


	Configuring Channelized OC12/STM4 IQE Interfaces (SDH Mode)
	Configuring Channelized OC12/STM4 IQE PICs for SDH Mode
	Configuring an Unpartitioned SDH (VC-4-4C) Interface on a Channelized OC12/STM4 IQE PIC
	Example: Configuring an Unpartitioned SDH (VC-4-4C) Interface

	Configuring SDH (VC-4) Interfaces on Channelized OC12/STM4 IQE PICs
	Example: Configuring SDH (VC-4) Interfaces

	Configuring Channelized AU-4 Interfaces
	Example: Configuring Channelized AU-4 Interfaces

	Configuring E3 Interfaces
	Example: Configuring E3 Interfaces

	Configuring E1 or Channelized E1 Interfaces
	Example: Configuring E1 or Channelized CE1 Interfaces

	Configuring NxDS0 Interfaces on Channelized OC12/STM4 IQE PICs
	Example: Configuring NxDS0 Interfaces


	Configuring Channelized OC12/STM4 IQ Interfaces (SDH Mode)
	Configuring Channelized OC12/STM4 IQ PICs for SDH Mode
	Configuring an Unpartitioned SDH (VC-4-4C) Interface on a Channelized OC12/STM4 IQ PIC
	Example: Configuring an Unpartitioned SDH (VC-4-4C) Interface

	Configuring SDH (VC-4) Interfaces on Channelized OC12/STM4 IQ PICs
	Example: Configuring SDH (VC-4) Interfaces

	Configuring Channelized AU-4 Interfaces
	Example: Configuring Channelized AU-4 Interfaces

	Configuring T3 or Channelized T3 Interfaces Under Channelized AU-4 Interfaces
	Example: Configuring T3 or Channelized T3 Interfaces

	Configuring T1 or Channelized T1 Interfaces Under Channelized AU-4 Interfaces
	Example: Configuring T1 or Channelized T1 Interfaces Under Channelized AU-4 Interfaces

	Configuring T1 or Channelized T1 Interfaces Under Channelized T3 Interfaces
	Example: Configuring T1 or Channelized T1 Interfaces Under Channelized T3 Interfaces

	Configuring NxDS0 Interfaces on Channelized OC12/STM4 IQ PICs
	Example: Configuring NxDS0 Interfaces


	Configuring Channelized OC12 Interfaces
	Example: Configuring Channelized OC12 Interfaces

	Configuring Link PIC Failover on Channelized OC12/STM4 IQ and IQE Interfaces
	Example: Configuring a Channelized OC12 IQ Interface as an Unpartitioned Clear Channel
	Example: Configuring Channelized OC12 Interfaces with Partitioned Channels

	Chapter 5: Configuring Channelized OC3 IQ and IQE Interfaces
	Channelized OC3 IQ and IQE Overview
	Partitions, OC Slices, Interface Types, and Time Slots
	Configuring a Clear Channel on Channelized OC3 IQ and IQE PICs
	Configuring T3 Interfaces on IQ and IQE Interfaces
	Example: Configuring T3 Interfaces

	Configuring T1 and NxDS0 Interfaces
	Example: Configuring T1 and NxDS0 Interfaces
	Example: Setting Remote Loopback and Running BERT Tests on NxDS0 Interfaces

	Configuring Fractional T1 IQ Interfaces
	Example: Configuring Fractional T1 IQ Interfaces

	Configuring Link PIC Failover on Channelized OC3 IQ and IQE Interfaces

	Chapter 6: Configuring Channelized STM1 Interfaces
	Channelized STM1 Interfaces Overview
	Configuring Channelized STM1 IQ and IQE Interfaces
	Configuring an STM1 IQ or STM1 IQE Interface
	Configuring E1 IQ and IQE Interfaces
	Example: Configuring E1 IQ and IQE Interfaces

	Configuring Fractional E1 IQ and IQE Interfaces
	Example: Configuring Fractional E1 Interfaces

	Configuring an NxDS0 IQ Interface
	Example: Configuring an NxDS0 IQ Interface

	Example: Configuring Channelized STM1 IQ and IQE Interfaces

	Configuring Channelized STM1 Interfaces
	Configuring Channelized STM1 Interface Properties
	Configuring Virtual Tributary Mapping of Channelized STM1 Interfaces

	Configuring Link PIC Failover on Channelized STM1 Interfaces
	Example: Configuring Channelized STM1 Interfaces

	Chapter 7: Configuring Channelized T3 Interfaces
	Configuring Channelized T3 IQ Interfaces
	Configuring T3 IQ Interfaces
	Configuring T1 IQ Interfaces
	Example: Configuring T1 IQ and IQE Interfaces

	Configuring Fractional T1 IQ and IQE Interfaces
	Example: Configuring Fractional T1 IQ Interfaces

	Configuring an NxDS0 IQ Interface
	Example: Configuring an NxDS0 IQ Interface


	Configuring Channelized DS3-to-DS0 Interfaces
	Configuring Channelized DS3-to-DS1 Interfaces
	Example: Configuring Channelized T3 IQ Interfaces
	Examples: Configuring Channelized DS3-to-DS0 Interfaces
	Examples: Configuring Channelized DS3-to-DS1 Interfaces

	Chapter 8: Configuring Channelized T1 Interfaces
	Channelized T1 IQ and IQE Interfaces Overview
	Configuring Channelized T1 IQ and IQE Interfaces
	Configuring T1 IQ and IQE Interfaces
	Configuring Fractional T1 IQ and IQE Interfaces
	Example: Configuring Fractional T1 IQ and IQE Interfaces

	Configuring NxDS0 IQ and IQE Interfaces
	Example: Configuring an NxDS0 IQ or IQE Interface

	Configuring Payload Loopback
	Configuring Channelized T1 Interface Properties

	Example: Configuring Channelized T1 IQ and IQE Interfaces

	Chapter 9: Configuring Channelized E1 Interfaces
	Channelized E1 IQ and IQE Interfaces Overview
	Configuring Channelized E1 IQ and IQE Interfaces
	Configuring E1 IQ and IQE Interfaces
	Configuring Fractional E1 IQ and IQE Interfaces
	Example: Configuring Fractional E1 IQ and IQE Interfaces

	Configuring NxDS0 IQ and IQE Interfaces
	Example: Configuring an NxDS0 IQ or IQE Interface


	Configuring Channelized E1 Interfaces
	Configuring Channelized E1 Interface Properties

	Example: Configuring Channelized E1 IQ or IQE Interfaces
	Example: Configuring Channelized E1 Interfaces

	Chapter 10: Configuring Channelized E1 PRI and T1 PRI Interfaces
	Channelized E1 PRI and T1 PRI Overview
	Configuring a Clear Channel on a Dual-Port Channelized T1-E1 PIM
	Configuring a Channelized T1/E1 Interface to Drop and Insert Time Slots
	Configuring Primary Rate Interfaces
	Allocating B-Channels for Dialout
	Configuring PRI Interfaces
	Example: Configuring a Channelized T1 Interface as Primary Rate Interface


	Part 3: Configuring E1, E3, T1, and T3 Interfaces
	Chapter 11: Configuring E1 Interfaces
	E1 Interfaces Overview
	Configuring E1 Physical Interface Properties
	Configuring E1 BERT Properties
	Configuring the E1 Frame Checksum
	Configuring E1 Framing
	Configuring the E1 Idle Cycle Flag
	Configuring E1 Data Inversion
	Configuring E1 Loopback Capability
	Example: Configuring E1 Loopback Capability

	Configuring E1 Start and End Flags
	Configuring Fractional E1 Time Slots
	Example: Configuring Fractional E1 Time Slots


	Chapter 12: Configuring E3 Interfaces
	E3 Interfaces Overview
	Configuring E3 Physical Interface Properties
	Configuring E3 BERT Properties
	Configuring the E3 CSU Compatibility Mode
	Configuring the E3 Frame Checksum
	Configuring the E3 Idle Cycle Flag
	Configuring E3 Data Inversion
	Configuring E3 Loopback Capability
	Example: Configuring E3 Loopback Capability

	Configuring E3 HDLC Payload Scrambling
	Configuring the E3 Start and End Flags
	Configuring E3 IQ and IQE Unframed Mode

	Chapter 13: Configuring T1 Interfaces
	T1 Interfaces Overview
	Configuring T1 Physical Interface Properties
	Configuring T1 BERT Properties
	Configuring the T1 Buildout
	Configuring T1 Byte Encoding
	Configuring T1 CRC Error Major Alarm Thresholds
	Configuring T1 CRC Error Minor Alarm Thresholds
	Configuring T1 Data Inversion
	Configuring the T1 Frame Checksum
	Configuring the T1 Remote Loopback Response
	Configuring T1 Framing
	Configuring T1 Line Encoding
	Configuring T1 Loopback Capability
	Configuring the T1 Idle Cycle Flag
	Configuring T1 Start and End Flags
	Configuring Fractional T1 Time Slots
	Example: Configuring Fractional T1 Time Slots


	Chapter 14: Configuring T3 Interfaces
	T3 Interfaces Overview
	Configuring T3 Physical Interface Properties
	Configuring T3 BERT Properties
	Disabling T3 C-Bit Parity Mode
	Configuring the T3 CSU Compatibility Mode
	Configuring the T3 Frame Checksum
	Configuring the T3 FEAC Response
	Configuring the T3 Idle Cycle Flag
	Configuring the T3 Line Buildout
	Configuring T3 Loopback Capability
	Configuring T3 HDLC Payload Scrambling
	Configuring T3 Start and End Flags
	Examples: Configuring T3 Interfaces


	Part 4: Configuring Frame Relay
	Chapter 15: Configuring Frame Relay
	Frame Relay Overview
	Configuring Frame Relay Interface Encapsulation
	Configuring the Frame Relay Encapsulation on a Physical Interface
	Example: Configuring the Encapsulation on a Physical Interface

	Configuring the Frame Relay Encapsulation on a Logical Interface

	Configuring Frame Relay Control Bit Translation
	Configuring the Media MTU on Frame Relay Interfaces
	Setting the Protocol MTU with Frame Relay Encapsulation
	Configuring Frame Relay Keepalives
	Configuring Tunable Keepalives for Frame Relay LMI

	Configuring Inverse Frame Relay ARP
	Configuring the Router as a DCE with Frame Relay Encapsulation
	Configuring Frame Relay DLCIs
	Configuring a Point-to-Point Frame Relay Connection
	Configuring a Point-to-Multipoint Frame Relay Connection
	Configuring a Multicast-Capable Frame Relay Connection



	Part 5: Channelized Interface Configuration Statements
	Chapter 16: Summary of Channelized Interface Configuration Statements
	address
	advertise-interval
	aps
	authentication-key
	bchannel-allocation
	bert-algorithm
	bert-error-rate
	bert-period
	buildout (T1 Interfaces)
	byte-encoding
	bytes
	cbit-parity
	clocking
	compatibility-mode
	crc-minor-alarm-threshold
	data-input
	dce
	dlci
	ds0-options
	e1-options
	e3-options
	encapsulation
	encapsulation (Logical Interface)
	encapsulation (Physical Interface)

	family
	fcs
	feac-loop-respond
	force
	framing (E1, E3, and T1 Interfaces)
	hold-time (APS)
	idle-cycle-flag
	interface-type
	inverse-arp
	invert-data
	isdn-options
	line-encoding
	lmi (Frame Relay)
	lmi-type
	lockout
	long-buildout
	loop-timing
	loopback (ADSL, DS0, E1/E3, SONET/SDH, SHDSL, and T1/T3)
	loopback-clear-timer
	mtu
	multicast-dlci
	multipoint-destination
	neighbor
	no-keepalives
	no-partition
	no-termination-request
	oc-slice
	paired-group
	partition
	payload-scrambler
	protect-circuit
	remote-loopback-respond
	request
	revert-time
	sonet-options
	start-end-flag
	switching-mode
	t1-options
	t3-options
	timeslots
	translate-discard-eligible
	unframed
	unit
	vtmapping
	working-circuit


	Part 6: Index
	Index
	Symbols
	A
	B
	C
	D
	E
	F
	H
	I
	L
	M
	N
	O
	P
	R
	S
	T
	U
	V
	W

	Index of Statements and Commands
	A
	B
	C
	D
	E
	F
	H
	I
	L
	M
	N
	O
	P
	R
	S
	T
	U
	V
	W



