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Documentation and Release Notes

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

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

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

Supported Platforms

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

« MX Series

« T Series

» JSeries

« PTX Series

Using the Examples in This Manual

If you want to use the examples in this manual, you can use the load merge or the load
merge relative command. These commands cause the software to merge the incoming
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configuration into the current candidate configuration. The example does not become
active until you commit the 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
1
interfaces {
fxpO {
disable;
unit 0 {
family inet {
address 10.0.0.1/24;
}
1
1
}

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

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

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

1. Fromthe 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.
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commit {
file ex-script-snippet.xsl; }

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

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

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

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

For more information about the load command, see the CL/ User Guide.

Documentation Conventions

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

Table 1: Notice Icons

Icon Meaning Description

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

0 Tip Indicates helpful information.

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

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

Convention

Bold text like this

Description

Represents text that you type.

Examples

To enter configuration mode, type the
configure command:

user@host> configure

Fixed-width text like this

Represents output that appears on the
terminal screen.

user@host> show chassis alarms

No alarms currently active

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

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

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

« Theconsole portislabeled CONSOLE.

< > (angle brackets)

Encloses optional keywords or variables.

stub <default-metric metric>;

| (pipe symbol)

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.

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)

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

community name members [
community-ids ]

Indention and braces ({ })

Identifies a level in the configuration
hierarchy.

; (semicolon)

Identifies a leaf statement at a
configuration hierarchy level.

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

GUI Conventions

XXiV
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Table 2: Text and Syntax Conventions (continued)

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

Documentation Feedback

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

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

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

Requesting Technical Support

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

« JTAC policies—For a complete understanding of our JTAC procedures and policies,
review the JTAC User Guide located at
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:
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« Find CSC offerings: http://www.juniper.net/customers/support/

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

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

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

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

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

. 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/.

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

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

XXVi
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PART 1

Overview

« Router Chassis Configuration Overview on page 3
« Router Chassis Clocking and Synchronization Configuration Overview on page 19
« Router Chassis Network Services Configuration Overview on page 39

« TX Matrix and TX Matrix Plus Router Configuration Overview on page 43
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CHAPTERI1

Router Chassis Configuration Overview

Router Chassis Configuration Overview on page 3

Port-Mirroring Instances Overview on page 7

Fabric Fault Handling Overview on page 9

Interoperability of Type 3 FPCs and Type 4 FPCs with Type 5 FPCs on page 12
Fabric Plane Management on AS MLC Modular Carrier Card Overview on page 12

T4000 Power Management Overview on page 15

Router Chassis Configuration Overview

The JUNOS Software enables you to configure several properties of the router and many
PIC-level features at the [edit chassis] hierarchy level. Some of the features are specific
to specific to M Series, MX Series, J Series, or T Series routers, while some others are
common across all routers.

To configure router chassis properties, you can include the configuration statements
available at the [edit chassis] hierarchy level:

o NOTE: Statements at the [edit chassis redundancy] hierarchy level are

described in the JUNOS High Availability Configuration Guide.

chassis {

aggregated-devices {
ethernet {
device-count number;
lacp {
system-priority;
link-protection;
1
1
sonet {
device-count number;
}
1
alarm {
interface-type {
alarm-name (red | yellow | ignore);

Copyright © 2016, Juniper Networks, Inc. 3



System Basics: Chassis-Level Features Configuration Guide

}
1
config-button {
no-clear;
no-rescue;
1
craft-lockout;
fpc slot-number {
allow-sram-parity-errors;
port-mirror-instance port-mirroring-instance-name;
power (off | on);
sampling-instance;
sanity-poll {
retry-count number;
on-error {
raise-alarm;
power cycle; | power off;
write-coredump;
1
}
pic pic-number {
port-mirror-instance port-mirroring-instance-name;
framing (11| el);
port port-number {
speed (oc3-stml | ocl12-stm4 | oc48-stm16);
1
adaptive-services {
service-package (layer-2 | layer-3);
}
aggregate-ports;
atm-cell-relay-accumulation;
atm-I2circuit-mode (cell | aal5 | trunk trunk);
vtmapping number;
cel {
el port-number {
channel-group channel-number timeslots slot-number;
1
1
ct3{
port port-number {
t1link-number {
channel-group channel-number timeslots slot-number,
}
1
}
egress-policer-overhead bytes;
framing (sdh | sonet);
fru-poweron-sequence;
idle-cell-format {
itu-t;
payload-pattern payload-pattern-byte;
}
ingress-policer-overhead bytes;
linerate-mode;
max-queues-per-interface (8 | 4);
mlfr-uni-nni-bundles number;
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number-of-ports;
no-concatenate;
g-pic-large-buffer {
large-scale;
small-scale;
1
red-buffer-occupancy {
weighted-averaged [ instant-usage-weight-exponent weight-value ];
}
sparse-dlcis;
traffic-manager {
egress-shaping-overhead number;
ingress-shaping-overhead number;
mode {
egress-only;
ingress-and-egress;
session-shaping;
1
1
tunnel-services {
bandwidth (1g | 10g);
vtmapping number (itu-t | kim);
}
1
fpc-resync;
fpc-feb-connectivity {
fpc slot-number feb (slot-number | none);
1
lcc number {
fpc number {
pic number {
atm-cell-relay-accumulation;
atm-[2circuit-mode (cell | aal5 | trunk trunk);
framing (sdh | sonet);
idle-cell-format {
itu-t;
payload-pattern payload-pattern-byte;
1
linerate-mode;
max-queues-per-interface (8 | 4);
no-concatenate;
no-multi-rate;
hash-key {
family {
inet {
layer-3;
layer-4;
symmetric-hash {
complement;
1
}
multiservice {
source-mac;
destination-mac;
payload {
ip{
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layer-3;
layer-4;
1
}
symmetric-hash {
complement;

maximum-ecmp;
offline;
online-expected;
sampling-instance;
1
memory-enhanced {
filter;
route;
vpn-label;
1
(packet-scheduling | no-packet-scheduling);
pem {
minimum number;
feeds number-of-input-feeds;
input-current amps-in-each-feed,
1
no-concatenate;
redundancy {
cfeb slot (always | preferred);
failover {
on-disk-failure
on-loss-of-keepalives;
}
feb {
redundancy-group group-name {
feb slot-number (backup | primary);
description description;
no-auto-failover;
1
1
port-mirror-instance port-mirroring-instance-name;
graceful-switchover;
keepalive-time seconds;
routing-engine slot-number (master | backup | disabled);
sfm slot-number (always | preferred);
ssb slot-number (always | preferred);
1
network-services (ethernet | ip);
routing-engine {
on-disk-failure {
disk-failure-action (halt | reboot);
}
1

sfm slot-number {
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power off;

}

sib {

minimum number;

}

vrf-mtu-check;

vtmapping (itu-t | klm);

synchronization {
signal-type (el | t1);
switching-mode (revertive | non-revertive);
y-cable-line-termination;
transmitter-enable;
validation-interval seconds;
primary (external-a | external-b);
secondary (external-a | external-b);

i

NOTE: The configuration statements at the [edit chassis lcc] hierarchy level
apply only to a routing matrix based on a TX Matrix router or a TX Matrix Plus
router. Forinformation about a routing matrix composed of a TX Matrix router
and T640 routers, see “TX Matrix Router and T640 Router Configuration
Overview” on page 43 and the TX Matrix Router Hardware Guide. For
information about a routing matrix composed of a TX Matrix Plus router and
T1600 routers, see “TX Matrix Plus Router and T1600 Router Configuration
Overview” on page 48 and the TX Matrix Plus Router Hardware Guide.

NOTE: The sanity-poll configuration statements at the [edit chassis fpc
slot-number] hierarchy level apply only to T Series routers. You can also
configure sanity-poll for routing matrix based on a TX Matrix router or TX
Matrix Plus router at the hierarchy level [edit chassis lcc number fpc number].

Related . Router Chassis Configuration Statements on page 266

Documentation

Port-Mirroring Instances Overview

You can configure port mirroring for IPv4 and IPv6 traffic on all M Series, T Series, and
MX Series routers. In addition, on the M7i, M10i, M120, M320, and MX Series routers, you
can configure port mirroring for Layer 2 VPLS traffic.

You configure global port mirroring by including the port-mirroring statement at the [edit
forwarding-options] hierarchy level. Configuring port-mirroring properties globally results
in the properties being applied system-wide to all the Packet Forwarding Engines and
their respective ports.

On MX Series, M320, and M120 routers, you can configure named port-mirroring instances
for Layer 2 VPLS traffic. Configuring port-mirroring instances enables you to customize
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each instance with different properties for input-sampling and port-mirroring output
destinations, instead of having to use a single system-wide configuration for port mirroring.

You configure multiple port-mirroring instances by including the instance
port-mirroring-instance-name statement at the [edit forwarding-options port-mirroring]
hierarchy level. You can then associate individual port-mirroring instances with an FPC,
PIC, or FEB (depending on the router).

For more information about configuring port mirroring on all routers, see the Routing
Policy Configuration Guide. For more information on configuring port mirroring for Layer
2 VPLS traffic on MX Series routers, see the Junos OS Layer 2 Configuration Guide.

Related . Configuring Port-Mirroring Instances on MX Series 3D Universal Edge Routers on page 89

D .
ocumentation « Configuring Port-Mirroring Instances on M320 Routers on page 81

. Configuring Port-Mirroring Instances on M120 Routers on page 82
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Fabric Fault Handling Overview
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The T4000 router consists of a Switch Interface Board (SIB) with fabric bandwidth
double the capacity of the T1600 router. The fabric fault management functionality is
similarto thatin T1600 routers. This topic describes the fabric fault handling functionality
on T4000 routers.

The fabric fault management functionality involves monitoring all high-speed links
connected to the fabric and the ones within the fabric core for link failures and link errors.

Action is taken based on the fault and its location. The actions include:

« Reporting link errors in system log files and sending this information to the Routing
Engine.

« Reporting link failures at the Flexible Port Concentrator (FPC) or at the SIB and sending
this information to the Routing Engine.

« Marking a SIB in Check state.

« Moving a SIB into Fault state.

The SIBin T4000 routers forms the core of the fabric with 4:1redundancy—the redundant
SIB becomes active when the active SIB becomes nonfunctional, is deactivated, or is
removed. The following are the high-level indications of fabric faults that are monitored
by Junos OS:

« An SNMP trap is generated whenever a SIB is reported as Check or Fault.
« show chassis alarms—Indicates that a SIB is in Check or Fault state.

« showchassissibs—Indicates that a SIBisin Check or Fault state or that a SIBis in Offline
state when the SIB initializes (this occurs when the SIB does not power on fully).

« show chassis fabric fpcs—Indicates whether any fabric links are in error on the FPCs’
side.

« show chassis fabric sibs—Indicates whether any fabric links are in error on the SIBs’
side.

. The /var/log/messages system log messages file at the Routing Engine has error
messages with the prefix CHASSISD_FM_ERROR.

« The SIBs display the FAIL LED.

NOTE:

o The fabric planes in the chassis determine whether the chassisisa T640
router, a T1600 router, or a T4000 router. Power entry modules (PEMs),
FPCs, or fan trays do not determine chassis personality. Alarms are raised if
the old PEMSs or fan trays are present in a T4000 chassis. You can identify a
router based on its fabric planes:

. If all planes present are F16-based SIBs, the chassis is a T640 chassis.
. If all planes present are SF-based SIBs, the chassis is a T1600 chassis.

« If all planes present are XF-based SIBs, the chassis is a T4000 chassis.
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Note that mixing of fabric planes is not a supported configuration except
during upgrade. You can change the personality of a chassis without a reboot
by changing all the fabric planes and by issuing the set chassis fabric
upgrade-mode CLI command to check the personality. If you do not issue the
set chassis fabric upgrade-mode CLI command, the personality does not
change until the next boot.

In T4000 routers, you come across the following faults:

. Board-level faults—These faults occur during initialization or during runtime. Power
failure during board initialization, high-speed links transmit error, and polled I/0 error
during runtime are some examples of board-level faults.

« Link-level faults—These faults occur during initialization or during runtime. Link training
failure at initialization time (failure of the data plane links between an FPC and a SIB
to be trained when the FPC or SIBis initialized), error detected on the channel between
the SIB and a Packet Forwarding Engine, cyclic redundancy check (CRC) errors detected
at runtime, and Packet Forwarding Engine destination errors are types of link-level
faults.

. Faults based on environmental conditions—These faults occur during runtime. Sudden
removal of an FPC or a SIB might result in an operator error. When a SIB becomes too
hot or when SIB voltages are beyond thresholds, the errors generated are classified
into environmental errors.

You can implement one of the following options to handle the faults:

. Log the error and raise an alarm.

- Switch over to the spare plane, if available.

« Continue with a reduced number of parts of a plane.
« Continue with a reduced number of usable planes.

« Use polling-based fault handling.

« Monitor high-speed link errors and manually bring the link down to a suitable threshold.

The polled I/0 errors and the link errors are monitored every 500 milliseconds, and the
board exhaust temperature and board voltages are monitored every 10 seconds.

Related . Troubleshooting the T4000 SIBs
Documentation . Troubleshooting the T4000 FPCs
« show chassis alarms on page 435
« show chassis fabric fpcs on page 707

. show chassis fabric sibs on page 801

. show chassis sibs on page 1057
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Interoperability of Type 3 FPCs and Type 4 FPCs with Type 5 FPCs

Related
Documentation

Support for interoperability of Type 3 FPCs, Type 4 FPCs, and T640-FPC4-1P-ES with
Type 5 FPCsis now possible with fabric notification translation. This feature is supported
on T4000 routers.

Basic packet forwarding, IPv4, IPv6, MPLS, and multicast (dataplane) are currently
supported through this feature.

« T4000 FPCs Supported
« T4000 PICs Supported

Fabric Plane Management on AS MLC Modular Carrier Card Overview

The Application Services Modular Line Card (AS MLC) provides high application
throughput and storage space, and is designed to run services on the MX240, MX480,
and MX960 routers. The AS MLC consists of the following components:

« Application Services Modular Carrier Card (AS MCC)
- Application Services Modular Processing Card (AS MXC)
. Application Services Modular Storage Card (AS MSC)

The AS MCC plugs into the chassis and provides the fabric interface.

An MX960 router can support three Switch Control Boards (SCBs) or six fabric planes.
The AS MCC supports six fabric planes. An MX240 or MX480 router can support upto
two SCBs or two fabric planes. The AS MCC at any time can provide connectivity to only
six of the eight fabric planes. Fabric planes1and 5, and 3 and 7 use shared physical links.
So between fabric planes 1 and 5 only one plane can be active. Similarly between fabric
planes 3 and 7, only one plane can be active.

This behaviorimpacts the output of fabric-related monitoring commands on MX240 and
MX480 routers with AS MCCs.

The show chassis fpc pic-status command displays the output for an MX480 router with
an AS MCC:

user@host>show chassis fpc pic-status

Slot 2 Online MPC Type 1 3D Q
Slot 1 Online AS-MCC
PIC O Online AS-MSC
PIC 2 Online AS-MXC
Slot 4 OFfline MPC 3D 16x 10GE
Slot 5 Offline AS-MCC

In the show chassis fpc pic-status commmand output, Slot1and 5 are AS MCC, PIC O is
the AS MSC, and PIC 2 is the AS MXC.
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The show chassis fabric fpcs command displays the output on an MX480 router with an

AS MC

user@hostshow chassis fabric fpcs

FPC 2

C.

PFE #0

FPC 4

Plane
Plane
Plane
Plane
Plane
Plane
Plane
Plane

PFE #0

Plane
Plane
Plane
Plane
Plane
Plane
Plane
Plane

PFE #2

FPC 5

Plane
Plane
Plane
Plane
Plane
Plane
Plane
Plane

PFE #0

Plane
Plane
Plane
Plane
Plane
Plane
Plane
Plane

~N~No b~ wNPRE O

~NOoO b wWNPREO

~NOoO b wWNPREO

~No b~ wNEO

Plane
Plane
Plane
Plane
Plane
Plane
Plane
Plane

Plane
Plane
Plane
Plane
Links
Links
Links
Links

Plane
Plane
Plane
Plane
Links
Links
Links
Links

Plane
Plane
Plane
Plane
Plane
Unused
Plane
Unused

enabled
enabled
enabled
enabled
enabled
enabled
enabled
enabled

enabled
enabled
enabled
enabled
ok
ok
ok
ok

enabled
enabled
enabled
enabled
ok
ok
ok
ok

enabled
enabled
enabled
enabled
enabled

enabled

In the show chassis fabric fpcs commmand output, FPC 5 is the AS MCC.

The show chassis fabric plane command displays the output on an MX480 router with
an AS MCC.

user@host>show chassis fabric plane
Fabric management PLANE state

Plane
Plan

Plane

0

e state:

FPC 2
PFE
FPC 4
PFE
PFE
FPC 5
PFE
1

ACTIVE

0 :Link

0 :Link
2 :Link

0 :Link

s ok

s ok
s ok

s ok
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Plane state:

FPC 2
PFE
FPC 4
PFE
PFE
FPC 5
PFE
Plane 2

Plane state:

FPC 2
PFE
FPC 4
PFE
PFE
FPC 5
PFE
Plane 3

Plane state:

FPC 2
PFE
FPC 4
PFE
PFE
FPC 5
PFE
Plane 4

Plane state:

FPC 2
PFE
FPC 4
PFE
PFE
FPC 5
PFE
Plane 5

Plane state:

FPC 2
PFE
FPC 4
PFE
PFE
FPC 5
PFE
Plane 6

Plane state:

FPC 2
PFE
FPC 4
PFE
PFE
FPC 5
PFE
Plane 7

Plane state:

FPC 2
PFE

FPC 4
PFE
PFE

ACTIVE

0 :Links ok

0 :Links ok
2 :Links ok

0 :Links ok

ACTIVE

0 :Links ok

0 :Links ok
2 :Links ok

0 :Links ok

ACTIVE

0 :Links ok

0 :Links ok
2 :Links ok

0 :Links ok

ACTIVE

0 :Links ok

0 :Links ok
2 :Links ok

0 :Links ok

ACTIVE

0 :Links ok

0 :Links ok
2 :Links ok

0 :Unused

ACTIVE

0 :Links ok

0 :Links ok
2 :Links ok

0 :Links ok

ACTIVE

0 :Links ok

0 :Links ok
2 :Links ok
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FPC 5
PFE O :Unused

In the show chassis fabric plane output, FPC 5 is the AS MCC.

The term Unused in the output for the show chassis fabric fpcs and show chassis fabric
plane command indicates that one fabric plane from each pair that share physical links
(Tand 5,and 3 and 7) is inactive.

See Junos OS System Basics and Services Command Reference for more information.

Related . show chassis fabric plane on page 747

Documentation
« show chassis fabric fpcs on page 707

T4000 Power Management Overview

Starting with Junos OS Release 12.3, the power management feature is enabled on a
Juniper Networks T4000 Core Router. This feature enables you to limit the overall chassis
output power consumption. That is, this feature enables you to limit the router from
powering on a Flexible PIC Concentrator (FPC) when sufficient output power is not
available to power on the FPC.

The power management feature is enabled only when six input feeds with 40 amperes
(A) each or four input feeds with 60 A each is configured on the router. The power
management feature is not enabled for any other input feed—-current combination. When
the power management feature is not enabled, Junos OS tries to power on all the FPCs
connected to the router.

A CAUTION: : If you do not configure the power management feature and the
maximum power draw is exceeded by the router, FPCs’ states might change
from Online to Offline or Present, some traffic might drop, or the interfaces

might flap.

Q TIP: Interface flapping occurs when a router alternately announces the state
of the interface to be as up and down in quick sequence.

After you connect the input feeds to the router, you must configure the number of input
feeds connected to the router and the amount of current received at the input feeds. Use
the feeds statement and the input current statement at the [edit chassis pem] hierarchy
level to configure the number of input feeds and the amount of current received at each
input feeds, respectively.
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o NOTE: You can connect three 80 A DC power cables to the six-input DC
power supply by using terminal jumpers. When you do this, ensure that you
configure the feeds statement to have the value 6 and the input current
statement to have the value 40. If these configurations are not set, the power
management feature is not enabled and, therefore, Junos OS tries to power
on all the FPCs connected to the router.

When the power management feature is enabled, FPCs connected to the router are
powered on based on the power received by the router. If the router receives sufficient
power to power on all the FPCs connected to the router, all the FPCs are powered on. If
sufficient power is not available, Junos OS limits the number of FPCs brought online.
That is, Junos OS uses the total available chassis output power as a factor to decide
whether or not to power on an FPC connected to the router.

Of all the supported FPCss of a T4000 router, the TI600 Enhanced Scaling FPC4 (model
number: T1I600-FPC4-ES) has the greatest power requirement.Table 3 on page 16
compares the FPC connection limits between a six-input feed 40 A connection and a
four-input feed 60 A connection when power management is enabled and
T1600-FPC4-ES is connected to router.

Table 3: FPC Connection Limit Comparison

Six Input Feeds with 40 A Connection Four Input Feeds with 60 A Connection

When T1600-FPC4-ES is not connected: When T1600-FPC4-ES is not connected:

« All eight FPC slots can be brought online. « A maximum of seven other FPCs can be brought online. That
is, only seven slots out of the eight FPC slots can be brought
online.

When only one T1600-FPC4-ES is connected: When only one T1600-FPC4-ES is connected:

« A maximum of seven other FPCs can be brought online. « A maximum of six other FPCs can be brought online. That is,
That is, only seven slots out of the eight FPC slots can be only six slots out of the eight FPC slots can be brought online.
brought online.

When only T1600-FPC4-ES FPCs are connected: More than one T1600-FPC4-ES cannot be brought online.

« A maximum of six TI600-FPC4-ES FPCs can be brought
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i

NOTE:

« When the power management feature is enabled, FPC power-on
consistency is not maintained across router reboots. That is, the same set
of FPCs that were powered on before a reboot might not be powered on
after the reboot. Before the router reboot, the FPCs are powered on
according to their insertion order in the chassis. After the reboot, the FPCs
are powered on according to the FRU power-on sequence configured in
the fru-poweron-sequence statement at the [edit chassis] hierarchy level.
If the FRU power-on sequence is not configured, Junos OS uses the
ascending order of the slot numbers of the FPCs as the sequence to power
on the FPCs.

. Removal of any online FPC from the chassis does not change the state of
any other FPC and does not trigger the power management feature to
power on the FPCs that were not powered on initially because of the lack
of sufficient power. When any online FPC is removed from the chassis, if
you need to trigger the power management feature to re-evaluate the
situation, you need to reboot or restart the chassis. Alternatively, you can
make a configuration change at the [edit chassis] hierarchy level and then
issue the commit command to commit the changes made at the [edit
chassis] hierarchy level. The power management feature to re-evaluates
the situation when a configuration change is committed at the [edit chassis]
hierarchy level.

Related . Configuring the Six-Input DC Power Supply on page 203

Documentation

« Configuring the Power-On Sequence for FPCs on T640, T1600, and T4000 Routers
on page 103

« pemonpage 333

. feeds on page 297

. input-current on page 312

. fru-poweron-sequence on page 305
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Router Chassis Clocking and
Synchronization Configuration Overview

« Interface and Router Clock Sources Overview on page 19

« Synchronous Ethernet Overview on page 21

« Synchronous Ethernet on 10-Gigabit Ethernet MIC Overview on page 24
« Ethernet Synchronization Message Channel Overview on page 28

« Precision Time Protocol Overview on page 30

« Understanding ESMC Quality Level Mapping on page 32

« Understanding Hybrid Mode on page 36

Interface and Router Clock Sources Overview

« Interface and Router Clock Sources Description on page 19

« Configuring an External Synchronization Interface on page 20

Interface and Router Clock Sources Description

When configuring the router, you can configure the transmit clock on each interface; the
transmit clock aligns each outgoing packet transmitted over the router’s interfaces. For
both the router and interfaces, the clock source can be the router’s internal Stratum 3
clock, which resides on the control board, or an external clock that is received from the
interface you are configuring. For example, interface A can transmit on interface A’s
received clock (external, loop timing) or the Stratum 3 clock (internal, line timing).
Interface A cannot use a clock from any other source.

By default, each interface uses the router’s internal Stratum 3 clock. To configure the
clock source of each interface, include the clocking statement at the [edit interfaces
interface-name] hierarchy level:

[edit interfaces interface-name]
clocking (internal | external);

System reference clocks can be generated from different system components, depending
on the router type. For example, Figure 1on page 20 illustrates the different clock sources
on the M120 router.
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Figure 1: M120 Router Clock Sources
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Configuring an External Synchronization Interface

The M40e, M120, M320, T640, and T1600 routers support an external synchronization
interface that can be configured to synchronize the internal Stratum 3 clock to an external
source, and then synchronize the chassis interface clock to the external source.

This feature can be configured for external primary and secondary interfaces that use
Building Integrated Timing System (BITS) or SDH Equipment Timing Source (SETS)
timing sources. When internal timing is set for SONET/SDH, Plesiochronous Digital
Hierarchy (PDH), and digital hierarchy (DS1) interfaces on the Physical Interface Cards
(PICs), the transmit clock of the interface is synchronized to BITS/SETS timing and
traceable to timing within the network.

To configure external synchronization on M40e, M120, M320, T640, and T1600 routers,
include the synchronization statement at the [edit chassis] hierarchy level.

For more information about the external synchronization interface, see “Configuring the
Junos OS to Support an External Clock Synchronization Interface for M Seriesand T
Series Routers” on page 143.

Related . Configuring the Junos OS to Support an External Clock Synchronization Interface for
Documentation M Series and T Series Routers on page 143

« Synchronous Ethernet Overview on page 21

« Configuring Clock Synchronization Interface for MX Series Routers on page 145
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Synchronous Ethernet Overview

Synchronization is a key requirement for circuit (emulation) services and mobile radio
access technologies. Traditionally, mobile networks utilized SONET/SDH technologies
to backhaul voice and data traffic, and used the native support for frequency of
SONET/SDH to synchronize their radio network. With the need for greater-capacity
backhaul networks, packet-based technologies such as Carrier Ethernet (which do not
support the transfer of frequency), and wireless technologies such as frequency division
duplex and time division duplex require not only frequency synchronization but also
proper time and phase alignment. This requirement is fulfilled by Synchronous Ethernet,
which is used for physical layer frequency synchronization of connected access devices
(such as base stations, access nodes, and so on). Synchronous Ethernet supports sourcing
and transfer of frequency for synchronization purposes for both wireless and wireline
services and is primarily used for mobile backhaul and converged transport.

Synchronous Ethernet (ITU-T G.8261and ITU-T G.8264) is a physical layer technology
that functions regardless of the network load and supports hop-by-hop frequency transfer,
where all interfaces on the trail must support Synchronous Ethernet. It enables you to
deliver synchronization services that meet the requirements of the present-day mobile
network, as well as future Long Term Evolution (LTE)—based infrastructures.

Table 4 on page 21 summarizes the first Junos OS release that supports Synchronous
Ethernet on the various Juniper Networks routers and their components:

Table 4: Synchronous Ethernet Support on Junos OS

Routers and Components Junos OS Release

10-Gigabit Ethernet MPC with SFP+ transceivers 1N.2R4

MX5, MX10, MX40, and MX80 3D Universal Edge routers with model  11.2R4
numbers MX5-T, MX10-T, MX40-T, and MX80-T

On MX240, MX480, and MX960 3D Universal Edge routers, only the  11.2R4
following Enhanced MPCs (MPCEs) support Synchronous Ethernet:

« MPCIE (MX-MPCIE-3D)

« MPCIE Q (MX-MPCIE-3D-Q)

« MPC2E (MX-MPC2E-3D)

« MPC2E Q (MX-MPC2E-3D-Q)

« MPC2E EQ (MX-MPC2E-3D-EQ)

10-Gigabit Ethernet MIC with XFP in WAN-PHY framing mode 11.2R4

10-Gigabit Ethernet MIC with XFP in LAN-PHY framing mode N4

Juniper Networks PTX Series Packet Transport Switches with their 12.1
10-Gigabit Ethernet, 40-Gigabit Ethernet, and 100-Gigabit Ethernet
interfaces

Copyright © 2016, Juniper Networks, Inc. 21



System Basics: Chassis-Level Features Configuration Guide

Related
Documentation

Table 4: Synchronous Ethernet Support on Junos OS (continued)

Routers and Components Junos OS Release

Juniper Networks ACX2000 Series Universal Access routers with 12.2
Gigabit Ethernet and 10-Gigabit Ethernet SFP and SFP+ transceivers.

Theingress clock monitoring feature is supported on all MX Series routers with the 16x10GE
MPC. On these routers, the incoming Synchronous Ethernet signals cannot be monitored
on the 16x10GE MPC but are monitored by other Modular Port Concentrators (MPCs) in
the chassis. Therefore, you can use the 16x10GE MPC for incoming Synchronous Ethernet
signals if at least one other MPC with an Ethernet equipment clock (EEC) is present in
the chassis. This behavior is referred to as ingress clock monitoring. Note that the 16x10GE
MPC does not have a built-in EEC or internal clock; therefore, it can only input (accept)
a clock signal but cannot act as a clock source.

When an MX Series router is configured for Synchronous Ethernet on the 16x10GE MPC
and no other MPC with an EEC is present in the chassis, the Synchronous Ethernet feature
cannot be supported by the system. The system notifies the user through log messages
and CLI output and justifies its inability to support Synchronous Ethernet.

For information about Synchronous Ethernet support on the 10-Gigabit Ethernet MIC,
see “Synchronous Ethernet on 10-Gigabit Ethernet MIC Overview” on page 24.

Starting with Junos OS Release 12.1, Synchronous Ethernet is supported on Juniper
Networks PTX Series Packet Transport Switches. On the packet transport switches,
Synchronous Ethernet is supported on 10-Gigabit Ethernet, 40-Gigabit Ethernet, and
100-Gigabit Ethernet interfaces and is compliant with ITU-T G.8261and ITU-T G.8262
standards.

Starting with Junos OS Release 12.2, Synchronous Ethernet is supported on Juniper
Networks ACX Series Universal Access routers with Gigabit Ethernet and 10-Gigabit
Ethernet SFP and SFP+ transceivers and is compliant with the ITU-T G.8261and G.8264
standards.

Synchronous Ethernet is not supported in the following instances:

« Slot 10 on MX Series router chassis
« RJ45 ports
. MPC3E with C form-factor pluggable (CFP) transceiver (CFP)

0 NOTE: Unified in-service software upgrade (unified ISSU) is currently not
supported when clock synchronization is configured for Synchronous Ethernet
on MX80 3D Universal Edge routers and on the MICs and MPCEs on MX240,
MX480, and MX960 routers.

« Clock Sources for PTX Series Packet Transport Switches on page 149

« Configuring Clock Synchronization Interface for MX Series Routers on page 145

22
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. Configuring External Clock Synchronization for ACX Series Routers
. Ethernet Synchronization Message Channel Overview on page 28
. Example: Configuring Synchronous Ethernet on MX Series Routers on page 152

. Example: Configuring Framing Mode for Synchronous Ethernet on MX Series Routers
with 10-Gigabit Ethernet MIC on page 156

« request chassis synchronization mode
« show chassis synchronization (MX Series Routers) on page 1083
« Synchronous Ethernet on 10-Gigabit Ethernet MIC Overview on page 24

« synchronization on page 357
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Synchronous Ethernet on 10-Gigabit Ethernet MIC Overview

Synchronous Ethernet (ITU-T G.8261) is a physical layer technology that functions
regardless of the network load. Synchronous Ethernet supports hop-by-hop frequency
transfer, where all interfaces on the trail must support Synchronous Ethernet.

Starting with Junos OS Release 11.4, the 10-Gigabit Ethernet MIC with XFP supports
Synchronous Ethernet in LAN-PHY framing mode. This is possible only when all the
Physical Interface Cards (PICs) under the given Modular Interface Card (MIC) and its
ingress interfaces are configured in LAN framing mode. For more information about
configuring LAN framing mode, see “Example: Configuring Framing Mode for Synchronous
Ethernet on MX Series Routers with 10-Gigabit Ethernet MIC” on page 156. In this mode,
the LAN frequency is directly supplied by the MIC's on-board clocking circuitry.

On MX80 3D Universal Edge Routers, when the PIC-level framing type is changed, the
pluggable MIC (2-port 10-Gigabit Ethernet MIC with XFP) is restarted and the Forwarding
Engine Board with the built-in MIC (4-port 10-Gigabit Ethernet MIC with XFP) is restarted.

On MX240, MX480, and MX960 routers, when the PIC-level framing type is changed
from LAN mode to non-LAN mode (on a MIC), the entire MPC restarts.

0 NOTE: The default interface framing mode is LAN-PHY framing mode. For
WAN-PHY framing mode operation, interface framing needs to be set to the
wan-phy framing option explicitly. For more information about the
interface-level and PIC-level configuration combination, see “Example:
Configuring Framing Mode for Synchronous Ethernet on MX Series Routers
with 10-Gigabit Ethernet MIC” on page 156.

Synchronous Ethernet is not supported in the following instances:

« MX240, MX480, and MX960 routers with 10-Gigabit Ethernet MICs or 10-Gigabit
Ethernet built-in interfaces do not support Synchronous Ethernet or Ethernet
Synchronization Message Channel (ESMC) transmit in LAN physical layer device
(LAN-PHY) framing mode. To configure Synchronous Ethernet or ESMC transmit
interfaces on these routers with 10-Gigabit Ethernet Interfaces, you must configure all
the 10-Gigabit Ethernet interfaces on the MIC in WAN physical layer device (WAN PHY))
framing mode.

« Primary and secondary sources cannot be from the same MIC. Alternatively, only the
port with the highest quality clock source from a given MIC is used for clock selection.

. Starting with Junos OS Release 11.4, Synchronous Ethernet is not supported on
10-Gigabit Ethernet ports in LAN-PHY mode except for the 10-Gigabit Ethernet MIC
with XFP.

« Prior to Junos OS Release 11.4, Synchronous Ethernet was supported only in WAN-PHY
framing mode on the 10-Gigabit Ethernet MICs with XFP.

24
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NOTE:

0 On the MX Series 3D Universal Edge Routers, the placement of MICs varies
from router to router, the following key points has to be taken into
consideration while configuring the MICs:

« On the fixed MX80 chassis, the MICs (10-Gigabit Ethernet MIC) come
preinstalled and cannot be replaced. The MIC is labeled as O/MIC 0 and it
consists of four 10-Gigabit Ethernet ports labeled 0 through 3, left to right.

« On the modular MX5, MX10, MX40, and MX80 chassis, there are two MIC
slots that are labeled as 1/MIC O and 1/MIC 1.

« Onthe MX240, MX480, and MX960 3D Universal Edge Routers, there are
two slots for MICs which are labeled as PIC 0/1and PIC 2/3 on the Modular
Port Concentrators (MPCs).

Note that hereon the term PIC is being used in synonymous with the term
MIC slot or Ethernet ports (in the case of fixed MX80 chassis).

You can configure a MIC in LAN-PHY framing mode by configuring all the constituent
logical PICs in the same LAN-PHY framing mode on MX80, MX240, MX480, and MX960
routers.

You can also alternatively configure a MIC in WAN-PHY framing mode on MX80, MX240,
MX480, and MX960 routers by configuring all the constituent logical PICs in the same
WAN-PHY framing mode in any one of the following configurations:

« No framing mode configured on all the constituent logical PICs of the MIC.
« Incompatible framing mode configured on constituent logical PICs of the MIC.

« No framing mode configured on some of the constituent logical PICs of the MIC.

0 NOTE: All the logical PICs in a single MIC must be configured in the same
framing mode.

You can also configure the framing mode at the interface level and at the PIC level. For
more information about configuring the framing mode at the PIC level and at the interface
level, see “Example: Configuring Framing Mode for Synchronous Ethernet on MX Series
Routers with 10-Gigabit Ethernet MIC” on page 156.

When the PIC-level framing type is changed between LAN mode and non-LAN mode on
a MIC:

« The Forwarding Engine Board (FEB) is restarted in the case of the built-in MIC (4-port
10-Gigabit Ethernet MIC with XFP) on MX80 routers.

« Only the corresponding MIC is restarted in the case of the pluggable MIC (2-port
10-Gigabit Ethernet MIC with XFP) on MX80 routers.
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« The entire MPC restarts in the case of MX240, MX480, and MX960 routers.

o NOTE: By default, the PIC-level framing mode is set to WAN framing type,
thatis, e1| e3 | sdh | sonet | t1] t3. Synchronous Ethernet works on the
10-Gigabit Ethernet MIC with XFP in LAN-PHY mode only when the PIC-level
framing configuration is configured to the lan framing type explicitly.

By default, the interface-level framing mode is set to lan-phy. For WAN-PHY
operation, interface framing needs to be set to wan-phy framing explicitly.

Table 5 on page 26 summarizes the possible configuration combination for Synchronous
Ethernet on the 10-Gigabit Ethernet MIC with XFP that are available at the interface level
and the PIC level:

Table 5: Configuration Options

Framing Configuration Operation

PIC Level Interface Level Interface will Will
Status Synchronous Non-Synchronous
Ethernet Ethernet
Function? Functions Work?
LAN LAN-PHY (Default) Up Yes Yes
LAN WAN-PHY Down No No
(Framing
Conflict)
WAN (Default) LAN-PHY (Default) Up No Yes
WAN (Default) WAN-PHY Up Yes Yes

The following cases and corresponding behaviors explain Table 5 on page 26 in detail.
« The PIC is being brought up online:

This caseis applicable when either the MIC is restarted or when the MIC is being brought
online by an operational command. In this case, the behavior can be presented as:

- No framing mode is configured for any or all of the constituent logical PICs of the
MIC—The MICis configured to operate in WAN-PHY framing mode as the WAN mode
is the default mode.

Here, the WAN-PHY framing-based interfaces operate in normal state and provides
Synchronous Ethernet services. However, the LAN-PHY framing-based interfaces
operate normally but cannot provide Synchronous Ethernet services.

- All the constituent logical PICs of a MIC are configured in LAN-PHY mode—The MIC
is configured to operate in LAN-PHY framing mode.
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In this scenario, the WAN-PHY framing-based interfaces cannot operate in normal
state. As a result, these interfaces are administratively brought down. The reason
for the interface being in admin-down state is displayed as Framing Conflict in the
output of the show interfaces operational command. This is because the interface
framing configuration (WAN-PHY) is in conflict with the PIC-level framing
configuration of LAN-PHY. Because the interfaces are in admin-down state, neither
the Synchronous Ethernet services nor other services are provided.

Alternatively, all the LAN-PHY framing-based interfaces can operate in normal state
and can continue to provide any of the Synchronous Ethernet services.

« The PICis already online:

- In WAN-PHY framing mode—The interface framing configuration on the PIC has
changed from WAN-PHY to LAN-PHY.

The interface continues to be operational for data transceiving purposes. However,
it cannot provide any of the Synchronous Ethernet services.

- In WAN-PHY framing mode—The interface framing configuration on the PIC has
changed from LAN-PHY to WAN-PHY.

The interface continues to be operational for data transceiving purposes, and it can
also provide Synchronous Ethernet services.

- In LAN-PHY framing mode—The interface framing configuration on the PIC has
changed from WAN-PHY to LAN-PHY.

The interface is operational for data transceiving purposes, and it can also provide
Synchronous Ethernet services.

- In LAN-PHY framing mode—The interface framing configuration on the PIC has
changed from LAN-PHY to WAN-PHY.

The interface isdown; therefore, it cannot provide any Synchronous Ethernet services.

Support for Synchronous Ethernet is limited in the following instances:

« Primary and secondary sources cannot be from the same MIC. Alternatively, only the
port with the highest quality clock source from a given MIC is used for clock selection.

« Prior to Junos OS Release 11.4, Synchronous Ethernet was supported only in WAN-PHY
framing mode on the 10-Gigabit Ethernet MICs with XFP.

Related . Clock Sources for PTX Series Packet Transport Switches on page 149
Documentation
u ! « Configuring Clock Synchronization Interface for MX Series Routers on page 145

« Example: Configuring Framing Mode for Synchronous Ethernet on MX Series Routers
with 10-Gigabit Ethernet MIC on page 156

« request chassis synchronization mode
« show chassis synchronization (MX Series Routers) on page 1083

« Synchronous Ethernet Overview on page 21
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« synchronization on page 357

Ethernet Synchronization Message Channel Overview

Ethernet Synchronization Message Channel (ESMC) is a logical communication channel.
It transmits Synchronization Status Message (SSM) information, which is the quality
level of the transmitting synchronous Ethernet equipment clock (EEC), by using ESMC
protocol data units (PDUs). ESMC support is based on the ITU G.8264 specification.

A Synchronous Ethernet interface is configured to operate in the following modes:

« Nonsynchronous mode—In this mode, the Synchronous Ethernet interface does not
process the ESMC message and does not extract the quality level information.

« Synchronous mode—In this mode, the Synchronous Ethernet interface processes the
ESMC message and extracts the quality level information. While operating in
synchronous mode, the ESMC messages transmit the quality level.

You can enable ESMC on a Synchronous Ethernet port by adding the port to a list of
ESMC interfaces. The ESMC messages are transmitted through the port indicating the
quality level of the clock it is capable of driving and the ESMC messages are received (if
the other endpoint supports ESMC) with the quality level of the transmitting clock. The
MPC receiving the ESMC messages on its configured Synchronous Ethernet ports extracts
the quality level and transmits it to the Routing Engine. The clock selection algorithm on
the Routing Engine collects the ESMC data from each of the ESMC-enabled ports to
select the clock sources.

The clock selection process supports revertive and nonrevertive modes. When the clock
selection process has selected two clock sources—a primary and a secondary—and the
active primary clock source degrades over a period of time and then improves again, this
primary clock source again becomes the active clock source only if revertive mode is
enabled. If nonrevertive mode is set and the secondary clock source is currently active
(due to a previous degradation of primary clock source), the primary clock source is not
reactivated even after its quality improves.

The clock selection is based on the following three operational modes:

. Forced free-run—In this mode, you can set the clock source either from a free-run local
oscillator or from an external qualified clock. For MX80 routers, the free-run clock is
provided by the local oscillator. For MX240, MX480, and MX960 routers, the free-run
clock is provided by the Switching Control Board (SCB).

« Forced holdover—This mode is an internal state the synchronous Ethernet Equipment
Clock (EEC) goes into, when an upstream clock source that the system locks on to is
no longer available. You cannot configure this mode because it is an internal state.

. Automatic selection—In this mode, the system chooses up to two best upstream clock
sources. The system then uses the clock recovered from one of the sources to generate
a frequency of 19.44 MHz and clock the transmit side of the Ethernet interfaces. If no
upstream clock with acceptable good quality is available or if the system is configured
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Related
Documentation

in free-run mode, the system uses the internal clock. Automatic clock selectionis based
on the quality level, priority, signal fail, and external commands.

For more information about clock selection, see “Configuring Clock Synchronization
Interface for MX Series Routers” on page 145.

The synchronous EEC is in free-run mode when the chassis is switched on or restarted.
When a synchronous EEC locks on to an upstream reference clock source at least once
for a continuous period of 60 seconds, the EEC will have stored sufficient Synchronous
Ethernet data in a replay holdover buffer. In case of failure of a reference clock source,
the system goes to holdover mode and uses the replay data in the holdover buffer to
service the downstream Synchronous Ethernet clients.

When a Modular Port Concentrator (MPC) with an EEC restarts (because of either a
system crash or a manual restart), the holdover buffer data gets erased. Therefore,
downstream Synchronous Ethernet clients cannot be serviced. This is also applicable
when a new MPC containing an EEC is inserted into the system.

In a practical deployment scenario, the status display of holdover mode is invalid only
when the chassis is switched on or restarted.

When an MPC containing an EEC is restarted or a new MPC containing an EEC is inserted
into a system that is (already) in holdover mode, the EEC on this MPC cannot be
considered to be in holdover mode because it does not have any Synchronous Ethernet
replay information in its holdover data buffer. Therefore, you must first fix the system
holdover issue before attempting to service the downstream Synchronous Ethernet
clients on this MPC. To accomplish this, you must find a suitable upstream reference
clock source and let the synchronous EEC lock on to this upstream reference clock source,
and then service the downstream Synchronous Ethernet clients on this MPC.

« Synchronous Ethernet Overview on page 21

« Configuring Clock Synchronization Interface for MX Series Routers on page 145
« Clock Sources for PTX Series Packet Transport Switches on page 149

« synchronization on page 357

« request chassis synchronization mode

« show chassis synchronization on page 1079
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Precision Time Protocol Overview

Increase in bandwidth requirements on wireless backhaul networks and the need to
reduce costs and to improve flexibility have triggered the need for a packet-based
backhaul infrastructure. Traditional metro deployments do not cater to the delivery of
synchronization services, and this leaves operators with no other choice than to keep
older parallel infrastructure. Physical layer—based Synchronous Ethernet and
packet-based Precision Time Protocol (PTP) enable MX Series and ACX Series routers
to deliver synchronization services that meet the requirements of today’s mobile network,
as well as future Long Term Evolution (LTE)—based infrastructures. Physical layer—based
technologies function regardless of network load, whereas packet-based technologies
require careful architecture and capacity planning. For information about Synchronous
Ethernet, see “Synchronous Ethernet Overview” on page 21.

PTP, also known as IEEE 1588v2, is a packet-based technology that enables the operator
to deliver synchronization services on packet-based mobile backhaul networks. IEEE
1588 PTP (Version 2) clock synchronization standard is a highly precise protocol for time
synchronization that synchronizes clocks in a distributed system. The time synchronization
is achieved through packets that are transmitted and received in a session between a
master clock and a slave clock.

The system clocks can be categorized based on the role of the node in the network. They
are broadly categorized into ordinary clocks and boundary clocks. The master clock and
the slave clock are known as ordinary clocks. The boundary clock can operate as either
a master clock or a slave clock. The following list explains these clocks in detail:

« Master clock—Also called the grandmaster clock, the master clock is located in the
PTP server (also called master or master node). The master clock transmits the
messages to the PTP clients (also called slave node or boundary node). This allows
the clients to establish their relative time distance and offset from the master clock
(which is the reference point) for phase synchronization. Delivery mechanism to the
clients is either unicast or multicast packets over Ethernet or UDP.

« Slave clock—Located inthe PTP client (also called slave or slave node), the slave clock
performs clock and time recovery operations based on the received and requested
timestamps from the master clock.

« Boundary clock—The boundary clock operates as a combination of the master and
slave clocks. The boundary clock endpoint acts as a slave clock to the master clock,
and also acts as the master to all the slaves reporting to the boundary endpoint.

For more information about configuring PTP, see “Configuring Precision Time Protocol”
on page 159 and “Example: Configuring Precision Time Protocol” on page 163.

The Table 6 on page 31 summarizes the first Junos OS release that supports PTP on the
various Juniper routers and their components:
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Table 6: Precision Time Protocol Support

Routers and components Junos OS Release
MX80 3D Universal Edge Routers with model number MX80-P 12.2
MX-MPC2E-3D-P on MX240, MX480, and MX960 routers 12.2

Ethernet Modular Interface Cards (MICs) on MX240, MX480, and 12.2
MX960 routers

ACX Series Universal Access Routers 12.2

0 NOTE: Unified in-service software upgrade (unified ISSU) is currently not
supported when clock synchronization is configured for PTP on the MICs and
Enhanced MPCEs on MX240, MX480, and MX960 routers.

o NOTE: To switch between the PTP and Synchronous Ethernet modes, you
must first deactivate the configuration for the current mode and then commit
the configuration. Wait for a short period of 30 seconds, configure the new
mode and its related parameters, and then commit the configuration.

Related . Configuring Precision Time Protocol on page 159

Documentation
u : « Example: Configuring Precision Time Protocol on page 163

« |IEEE 1588v2 Precision Timing Protocol (PTP) on ACX Series Universal Access Routers
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Understanding ESMC Quality Level Mapping

Ethernet Synchronization Message Channel (ESMC) is a logical communication channel.
It transmits Synchronization Status Message (SSM) information, which is the quality
level of the transmitting synchronous Ethernet equipment clock (EEC), by using ESMC
protocol data units (PDUs). ESMC support is based on the ITU G.8264 specification. In
order for an interface to receive or transmit ESMC messages, at least one logical interface
must be configured on that interface. If the interface is currently not configured with a
logical interface, you must configure a logical interface by using the [set interfaces
interface-name unit 0] statement at the [edit] hierarchy level.

The following factors affect the ESMC quality level value that is transmitted out on the
interfaces configured at the [edit chassis synchronization esmc-transmit interfaces]
hierarchy level:

« Quality mode

« Selection mode

« Conversion of PTP clock class flag

Other than the aforementioned factors, the software phase lock loop (spll) state or the

hybrid state impacts the transmitted ESMC guality level when the router is in PTP mode
or hybrid mode, respectively.

The following sections explain how the ESMC quality level is handled in various situations:

« Synchronous Ethernet Mode on page 32

« Precision Time Protocol Mode on page 33
« Hybrid Mode on page 35

» Feature Mode Changes on page 35

Synchronous Ethernet Mode

In Synchronous Ethernet mode, the ESMC guality level is handled in the following way:
« In quality mode:

- |If the quality-mode-enable option at the [show chassis synchronization] hierarchy
level is not set, then the configured quality and the priority set for the clock sources
are used for the clock selection. The ESMC quality level is based on the configured
quality level corresponding to the active clock source.

- |If the quality-mode-enable option at the [show chassis synchronization] hierarchy
level is set, then only those clock sources that receive ESMC quality level is higher
than or equal to the configured quality are considered for selection. The ESMC quality
level value transmitted also depends on the selection mode option as discussed
next.

32
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« Inselection mode:

- |If the selection-mode option at the [show chassis synchronization] hierarchy level is
set to configured-quality, then the configured quality for the selected, active source
is used as the system ESMC quality level value that is transmitted out.

- If the selection-mode option at the [show chassis synchronization] hierarchy level is
set to received-quality, then the received ESMC quality level value from the selected
clock source is transmitted out.

« When no clock sources are locked:

a. DoNotUse (DNU)/Don’t Use for Synchronization (DUS) quality level is transmitted.

b. The ESMC quality level value sent out on the selected, active clock source interface
is always DNU/DUS.

Precision Time Protocol Mode

In Precision Time Protocol (PTP) mode, you can transmit ESMC quality level values with
the following parameters set:

« The network-option option must be configured at the [edit chassis synchronization]
hierarchy level.

« Synchronous Ethernet sources must not be configured at the [edit chassis
synchronization] hierarchy level.

« The convert-clock-class-to-quality-level option at the [edit protocols ptp slave] hierarchy
level must be enabled so that the PTP clock class received from the selected master
is converted to the appropriate ESMC quality level.

Clock class is a value that ranges from 80 through 109 and is used to map the clock class
to the set ESMC quality level. The ESMC quality level value is mapped to the clock class
value by one of the following methods:

« Mapping of PTP clock class to ESMC quality level—By default, the standard mappings
suggested by ITU-T G.781 specification are used as shown in Table 7 on page 33 and
irrespective of the clock being configured in hybrid mode or pure PTP mode, the outgoing
quality level is always based on the PTP clock class mapping. To map the PTP clock
class to the ESMC quality level, you must set the convert-clock-class-to-quality-level
option at the [edit protocols ptp slave] hierarchy level. For default mapping values, see
Table 7 on page 33.

Table 7: Default Quality Level to PTP Clock-Class Mapping

SSM QL (Binary) Standard Mappings Given in ITU- 1 Specification PTP Clock Class
Option| Option I

0001 = QL-PRS 80

0000 - QL-STU 82
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Table 7: Default Quality Level to PTP Clock-Class Mapping (continued)

SSM QL (Binary) Standard Mappings Given in ITU-T G.781 Specification PTP Clock Class
0010 QL-PRC = 84
om - QL-ST2 86
oon = = 88
0100 QL-SSU-A QL-TNC 90
0101 = = 92
0110 - - 94
1000 QL-SSU-B = 96
1001 - - 98
101 = QL-ST3E 100
1010 - QL-ST3/ 102
QL-EEC2
101 QL-SEC/ 104
QL-EECI
1100 - QL-SMC 106
1110 - QL-PROV 108
m QL-DNU QL-DUS 110
« User-defined mapping of PTP clock class to ESMC quality level—You can manually
override the clock class to ESMC mapping by setting the clock-class option at the [edit
protocols ptp slave clock-class-to-quality-level-mapping quality level gl-value] hierarchy
level.
Unlike Synchronous Ethernet, the DNU/DUS quality level value is not transmitted on the
interface on which the PTP master is configured. In PTP mode, an interface is configured
as part of the [edit chassis esmc-transmit interfaces] hierarchy level, and an appropriate
ESMC quality level value is transmitted through it. Note that when the PTP clock class
value received from the master changes, the ESMC quality level transmitted also changes
appropriately. If there is no valid clock class value as input, then the DNU/DUS value is
transmitted on the interfaces configured under the esmc-transmit option at the [edit
chassis synchronization] hierarchy level.
To view the current mapping between the clock class and the ESMC guality level, run
the show ptp quality-level-mapping operational mode command.
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To display the ESMC quality level currently transmitted by the interface, run the show
ptp global-information operational mode command in PTP or hybrid mode. Note that
when the convert-clock-class-to-quality-level option is disabled or when there is no valid
clock class as input, the show ptp global information command does not display the
ESMC quality level value.

To view the ESMC quality level transmitted in all modes, run the show
synchronous-ethernet esmc transmit detail operational mode command.

Hybrid Mode

Hybrid mode is a combination of PTP and Synchronous Ethernet modes.

The configuration required for transmitting the ESMC quality level in hybrid mode differs
from that in PTP mode in the following ways:

« In hybrid mode, synchronous Ethernet source interfaces must be configured at the
[edit chassis synchronization] hierarchy level.

« In hybrid mode, configuring the convert-clock-class-to-quality-level option is optional.
When this option is configured, the outgoing ESMC quality level behavior is the same
as that in PTP mode. When the convert-clock-class-to-quality-level option is not
configured, the outgoing ESMC quality level behavior is the same as that in Synchronous
Ethernet mode.

Feature Mode Changes

When the router configuration is changed from one feature mode to another mode—that
is from or to Synchronous Ethernet, PTP, or hybrid mode—the following occurs:

1. The ESMC quality level is reset to DNU.
2. Based on the new feature mode, the ESMC quality level is decided:
- When the reference clock qualifies for Synchronous Ethernet mode.
- When PTP goes into phase-aligned state or hold-over state in PTP mode.
- When the hybrid state reaches frequency and phase aligned state in hybrid mode.

Sometimes PTP is required to drive Synchronous Ethernet and ESMC. This scenario
occurs when:

« After certain PTP hops, the network branches out, and one branch of the network
requires only frequency synchronization while the other branch requires both phase
and frequency synchronization.

« A packet-based distribution network is located between a time-division multiplexing
(TDM), a SONET, and a Synchronous Ethernet network.

In such situations, the clock recovered by PTP is sent over the Ethernet physical transceiver
for Synchronous Ethernet, and the ESMC guality level value mapping with the PTP clock
class is sent over the interfaces.
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Related
Documentation

« Configuring Hybrid Mode and ESMC Quality Level Mapping on page 167

. Example: Configuring Hybrid Mode and ESMC Quality Level Mapping on page 170
« Understanding Hybrid Mode on page 36

« Precision Time Protocol Overview on page 30

« Synchronous Ethernet Overview on page 21

Understanding Hybrid Mode

The combined operation of Synchronous Ethernet and Precision Time Protocol (PTP) is
also known as hybrid mode. The following sections explain hybrid mode in detail:

« Hybrid Mode Overview on page 36
« Supporting Platforms on page 37

Hybrid Mode Overview

In hybrid mode, the synchronous Ethernet equipment clock (EEC) on the Modular Port
Concentrator (MPC) derives the frequency from Synchronous Ethernet and the phase
and time of day from PTP. Time synchronization includes both phase synchronization
and frequency synchronization.

Synchronous Ethernet is a physical layer—based technology that functions regardless of
the network load. Synchronous Ethernet supports hop-by-hop frequency transfer, where
all interfaces on the trail must support Synchronous Ethernet. PTP (also known as |IEEE
1588v2) synchronizes clocks between nodes in a network, thereby enabling the distribution
of an accurate clock over a packet-switched network. This synchronization is achieved
through packets that are transmitted and received in a session between a master clock
(commonly called the master) and a slave clock (also known as the slave in PTP
terminology). PTP synchronizes both frequency and phase including time of day. The
accuracy of clock synchronization depends on factors such as packet delay variation,
quality of oscillator used, network asymmetry, and so on.

Synchronous Ethernet and PTP provide frequency and phase synchronization; however,
the accuracy in the order of nanoseconds is difficult to achieve through PTP or
Synchronous Ethernet and they do not support a large number of network hops. Hybrid
mode resolves these issues by extending the number of network hops and also provides
clock synchronization accuracy in the order of tens of nanoseconds.

Hybrid mode is configured on the slave. On the slave, you can configure one or more
interfaces as Synchronous Ethernet source interfaces.

O NOTE: Router clocks are categorized based on the role of the router in the
network. They are broadly categorized into ordinary clocks and boundary
clocks. The master clock and the slave clock are known as ordinary clocks.
The boundary clock can operate as either a master clock or a slave clock.

36
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For information about configuring hybrid mode, see “Configuring Hybrid Mode and ESMC
Quality Level Mapping” on page 167. You can use the show ptp hybrid status operational
command to find the current operating mode.

Supporting Platforms

Related
Documentation

Hybrid mode is supported on the Juniper Networks MX240, MX480, and MX960 3D
Universal Edge Routers and on the Juniper Networks MX80 3D Universal Edge Routers
with precision timing support (MX80-P) and with timing support (MX80-T).

On the MX240, MX480, and MX960 routers, the combined operation is possible only
when the PTP client and the Synchronous Ethernet source are on the same enhanced
MPC and are traceable to the same primary reference clock (also known as PRC).

When acting as PTP slaves, MX80-P routers can accept any external Synchronous
Ethernet clock as reference and do not support building-integrated timing supply (BITS)
input as frequency source in hybrid mode of operation. Only Synchronous Ethernet sources
are allowed in hybrid mode. Note that when the selected Synchronous Ethernet reference
fails, the router continues to work in PTP mode.

Unified in-service software upgrade (unified ISSU) is not supported when clock
synchronization is configured for hybrid mode on MX80-P and MX80-T routers, and on
the MICs and enhanced MPCs on MX240, MX480, and MX960 routers.

O NOTE: To switch between PTP and Synchronous Ethernet modes, you must

first deactivate the configuration for the current mode and then commit the

configuration. Wait for 30 seconds, configure the new mode and its related
parameters, and then commit the configuration.

« Configuring Hybrid Mode and ESMC Quality Level Mapping on page 167
« Example: Configuring Hybrid Mode and ESMC Quality Level Mapping on page 170
« Precision Time Protocol Overview on page 30

« Synchronous Ethernet Overview on page 21
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CHAPTER 3

Router Chassis Network Services
Configuration Overview

« Network Services Mode Overview on page 39

« Restrictions on Junos OS Ethernet Network Services Mode and Enhanced Ethernet
Network Services Mode Features for MX Series Routers on page 42

Network Services Mode Overview

You can configure network services modes on MX Series 3D Universal Edge Routers and
on T4000 Core Routers with Type 5 FPCs.

« MX Series 3D Universal Edge Routers can be configured to run in IP Network Services
mode, Enhanced IP Network Services mode, Ethernet Network Services mode, or
Enhanced Ethernet Network Services mode. Each network services mode defines how
the chassis recognizes and uses certain modules.

0 NOTE: Youcanuse either Enhanced IP Network Services mode or Enhanced
Ethernet Network Services mode to improve the scaling and performance
specific to routing filters in a subscriber access network that uses statically
configured subscriber interfaces. For more information about using
enhanced network services modes with firewall filters, see Firewall Filters
and Enhanced Network Services Mode Overview in the Junos OS Subscriber
Management, Release 12.3.

« Junos OS Release 12.3 enables improved virtual private LAN service (VPLS) MAC
address learning on T4000 routers with Type 5 FPCs by supporting up to 262,143 MAC
addresses per VPLS routing instance. In Junos OS releases before Release 12.3, T4000
routers with Type 5 FPCs support only 65,535 MAC addresses per VPLS routing instance

To improve MAC address learning on T4000 Core Routers with Type 5 FPCs, enable
network services mode and then reboot the router. After the router reboots, modify
the size of the MAC address table to the new limit—that is, 262,143 addresses.
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NOTE:
0 - The MAC address learning limit for each interface remains the same (that
is, 65,535 MAC addresses).

- You must reboot the router after configuring the enhanced-mode
statement. When the T4000 router reboots, only the T4000 Type 5
FPCs are online while the remaining FPCs are offline.

When configuring chassis network services on the MX Series 3D Universal Edge routers,
keep the following considerations in mind:

- You must configure a router chassis that has only MPC-3D-16 XGE-SFPP modules
installed for Ethernet Network Services mode or Enhanced Ethernet Network Services
mode.

« You can configure a router chassis with only MPC-3D-16 XGE-SFPP-R-B modules
installed for any network services mode. However, this configuration requires installing
the appropriate license if you want to use IP Network Services mode or Enhanced IP
Network Services mode. However, this configuration requires installing the licensed
copies of the IP Network Services mode or Enhanced IP Network Services mode. The
licenses for these services are paper licenses.

« You must configure a router chassis that has both MPC-3D-16 XGE-SFPP and
MPC-3D-16XGE-SFPP-R-B modules installed for Ethernet Network Services mode or
Enhanced Ethernet Network Services mode.

0 NOTE: If Dense Port Concentrators (DPCs) in Ethernet Network Services
mode or Enhanced Ethernet Network Services mode are up and running, you
cannot configure the system for IP Network Services mode. You must first
disable any Ethernet Network Services mode DPCs before switching to IP
Network Services mode.

Table 8 on page 40 explains the different module functions when you configure the MX
Series 3D Universal Edge router chassis for different network services modes.

Table 8: Network Services Mode Functions

Configuration Upon Boot or Configuration Change Module Function
IP Network Services mode (default; upon boot) All modules except DPCE-X and DPCE-X-Q modules are
powered on.
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Table 8: Network Services Mode Functions (continued)

Configuration Upon Boot or Configuration Change Module Function

Ethernet Network Services mode (upon boot)

Enhanced IP Network Services mode (upon boot)

All modules are powered on. However, operating in Ethernet
Network Services mode restricts certain BGP protocol functions
and does not support Layer 3 VPN, unicast RPF, and source
and destination class usage (SCU and DCU) functions. In
addition, the number of externally configured filter terms is
restricted to 64K.

Ethernet Network Services mode provides support for only
Layer 2.5 functions.

Only Trio MPCs and MS-DPCs are powered on.

NOTE: Only Multiservices DPCs (MS-DPCs) are powered on
with the enhanced network services mode options. No other
DPCs function with the enhanced network services mode
options.

Enhanced Ethernet Network Services mode (upon boot)

Change from IP Network Services mode to Ethernet Network
Services mode

Only Trio MPCs and MS-DPCs are powered on. All restrictions
for operating in Ethernet Network Services mode apply.

NOTE: Only Multiservices DPCs (MS-DPCs) are powered on
with the enhanced network services mode options. No other
DPCs function with the enhanced network services mode
options.

DPCE-X and DPCE-X-Q modules are powered on; no reboot
is required. No impact to Trio MPCs or MS-DPCs.

Change from Ethernet Network Services mode to IP Network
Services mode

Invalid modification; no commit occurs; a warning message
indicating any FPCs (along with their slot location) must be
offline before switching to other network services; no impact
to Trio MPCs or MS-DPCs.

Change from Enhanced IP Network Services mode to Enhanced
Ethernet Network Services mode

No reboot is required; no impact to Trio MPCs or MS-DPCs.

Change from IP Network Services mode to Enhanced IP
Network Services mode

Reboot required.

Change from Ethernet Network Services mode to Enhanced
Ethernet Network Services mode

Reboot required.

The details of Layer 2.5 support for Ethernet Network Services mode are shown in Table

9 on page 42.

Related .

Documentation Management, Release 12.3.

. Table 9 on page 42

Firewall Filters and Enhanced Network Services Mode Overview in the Junos OS Subscriber

. enhanced-mode on page 294

. show chassis fpc on page 847
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Restrictions on Junos OS Ethernet Network Services Mode and Enhanced Ethernet
Network Services Mode Features for MX Series Routers

Table 9 on page 42 lists Junos OS feature restrictions when running in Ethernet Network
Services mode or Enhanced Ethernet Network Services mode.

Table 9: Restricted Software Features in Ethernet Network Services Mode

Software Feature Restriction in Ethernet Network Services Mode

BGP « BGP allows only family L2 VPN to provide IP control
plane support.

« Dataplane support applies only to Ethernetand MPLS.
« BGP does not support inet, inet6, inet-vpn, and

ineté6-vpn
L3VPN Layer 3 VPN is not available.
Unicast RPF Unicast reverse-path forwarding is disabled.

Source and destination class usage Source and Destination Class Usage is disabled.

(SCU and DCU)

Filter terms The number of externally configured filter terms is
restricted to 64 KB.

Prefixes The number of supported prefixes is restricted to 32 K.

o NOTE: MX Series routers supporting Layer 2.5 functions work as full-scale
routers and they support interior gateway protocol (IGP), multicast routing
protocols, and other routing features. The restrictions applicable on these

routers are that the number of routes is limited and you cannot use BGP.

Related . Network Services Mode Overview on page 39

D tati
ocumentation « Configuring Junos OS to Run a Specific Network Services Mode in MX Series Routers

on page 102
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CHAPTER 4

TX Matrix and TX Matrix Plus Router
Configuration Overview

TX Matrix Router and T640 Router Configuration Overview on page 43
TX Matrix Router Chassis and Interface Names on page 46
TX Matrix Plus Router and T1600 Router Configuration Overview on page 48

TX Matrix Plus Router Chassis and Interface Names on page 52

TX Matrix Router and T640 Router Configuration Overview

This topic provides an overview of configuring the TX Matrix router and T640 routers.

TX Matrix Router and T640 Router-Based Routing Matrix Overview on page 43

Running Different Junos OS Releases on the TX Matrix Router and T640
Routers on page 44

TX Matrix Router Software Upgrades and Reinstallation on page 45
TX Matrix Router Rebooting Process on page 45

Committing Configurations on the TX Matrix Router on page 45

TX Matrix and T640 Router Configuration Groups on page 46
Routing Matrix System Log Messages on page 46

TX Matrix Router and T640 Router-Based Routing Matrix Overview

A routing matrix is @ multichassis architecture that consists of a TX Matrix router and

from one to four T640 routers. From the perspective of the user interface, the routing

matrix appears as a single router. The TX Matrix router controls all the T640 routers in
the routing matrix, as shown in Figure 2 on page 44.
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Figure 2: Routing Matrix Composed of a TX Matrix Router and Four T640
Routers
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You configure and manage the TX Matrix router and its T640 routers in the routing matrix
through the CLI on the TX Matrix router. This means that the configuration file on the TX
Matrix router is used for the entire routing matrix.

Because all configuration, troubleshooting, and monitoring are performed through the
TX Matrix router, we do not recommend accessing its T640 routers directly (through the
console port or management Ethernet [fxp0]). If you do, the following messages appear
when you first start the CLI through a T640 router:

% cli

warning: This chassis is a Line Card Chassis (LCC) in a multichassis system.
warning: Use of interactive commands should be limited to debugging.
warning: Normal CLI access is provided by the Switch Card Chassis (SCC).
warning: Use 'request routing-engine login scc' to log into the SCC.
{master}

These messages appear because any configuration you commit on a T640 router is not
propagated to the TX Matrix router or other T640 routers in the routing matrix. For details,
see “Committing Configurations on the TX Matrix Router” on page 45.

Running Different Junos OS Releases on the TX Matrix Router and T640 Routers

On arouting matrix, if you elect to run different Junos OS Releases on the TX Matrix router
and T640 Routing Engines, a change in Routing Engine mastership can cause one or all
T640 routers to be logically disconnected from the TX Matrix router.

o NOTE: The routing matrix supports Release 7.0 and later versions of the
Junos OS. All the master Routing Engines on the routing matrix must use the
same software version. For information about hardware and software
requirements, see the TX Matrix Router Hardware Guide.

44
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TX Matrix Router Software Upgrades and Reinstallation

By default, when you upgrade or reinstall software on the TX Matrix router, the new
software image is distributed to the connected T640 routers. Software installed on a
primary TX Matrix router is distributed to all connected primary T640 routers and the
backup is distributed to all connected backup routers.

TX Matrix Router Rebooting Process

When you reboot the TX Matrix router master Routing Engine, all the master Routing
Engines in the connected T640 routers reboot. In addition, you can selectively reboot
the master Routing Engine or any of the connected T640 routers.

Committing Configurations on the TX Matrix Router

In a routing matrix composed of a TX Matrix router and T640 routers, all configuration
must be performed on the TX Matrix router. Any configuration you commit on a T640
router is not propagated to the TX Matrix router or other T640 routers. Only configuration
changes you commit on the TX Matrix router are propagated to all T640 routers. A commit
on a TX Matrix router overrides any changes you commit on a T640 router.

If you issue the commit command, you commit the configuration to all the master Routing
Engines in the routing matrix.

user@host# commit
scc-re0:

configuration check succeeds
lccO-re0:

commit complete

lccl-re0:

commit complete

scc-re0:

commit complete

o NOTE: If a commit operation fails on any node, then the commit operation
is not completed for the entire TX Matrix router.

If you issue the commit synchronize command on the TX Matrix router, you commit the
configuration to all the master and backup Routing Engines in the routing matrix.

user@host# commit synchronize
scc-re0:

configuration check succeeds
lccO-rel:

commit complete

lccO-re0:

commit complete

lccl-rel:

commit complete

lccl-re0:

commit complete

scc-rel:
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commit complete
scc-re0:
commit complete

TX Matrix and T640 Router Configuration Groups

For routers that include two Routing Engines, you can specify two special group
names—re0 andrel. These two special group names apply to the Routing Enginesin slots
0 and 1 of the TX Matrix router. In addition, the routing matrix supports group names for
the Routing Engines for each T640 router: lcc n-re0 and lcc n-rel. n identifies a T640
router from O through 3.

Routing Matrix System Log Messages

Related

Documentation

You configure the T640 routers to forward their system log messages to the TX Matrix
router at the [edit system syslog host scc-master] hierarchy level. For information about
how to configure system log messages in a routing matrix, see Junos OS System Log
Configuration Overview and Configuring System Logging for a TX Matrix Router.

« Using the Junos OS to Configure a T640 Router Within a Routing Matrix on page 57

TX Matrix Router Chassis and Interface Names

The output from some CLI commands uses the terms SCC and scc (for switch-card
chassis) to refer to the TX Matrix router. Similarly the terms LCC, and lcc as a prefix (for
line-card chassis) refer to a T640 router in a routing matrix.

T640 routers are assigned LCC index numbers, O through 3, depending on the hardware
setup of the routing matrix. A routing matrix can have up to four T640 routers, and each
T640 router has up to eight FPCs. Therefore, the routing matrix can have up to 32 FPCs
(0O through 31). The FPCs are configured at the [edit chassis lcc number] hierarchy level.

In the Junos OS CLI, an interface name has the following format:

type-foc/pic/port

When you specify the FPC number, the Junos OS determines which T640 router contains
the specified FPC based on the following assignment:

« On LCC 0O, FPC hardware slots O through 7 correspond to FPC software numbers O
through 7.

« On LCC1, FPC hardware slots O through 7 correspond to FPC software numbers 8
through 15.

« On LCC 2, FPC hardware slots O through 7 correspond to FPC software numbers 16
through 23.

« On LCC 3, FPC hardware slots O through 7 correspond to FPC software numbers 24
through 31.

46
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To convert FPC numbers in the T640 routers to the correct FPC in a routing matrix, use
the conversion chart shownin Table 10 on page 47. You can use the converted FPC number
to configure the interfaces on the TX Matrix router in your routing matrix.

Table 10: T640 to Routing Matrix FPC Conversion Chart

FPC Numbering ’ T640 Routers

LCCO
T640 FPC Slots 0 1 2 3 4 5 6 7
Routing Matrix FPC 0 1 2 3 4 5 6 7
Slots Equivalent

LCC1
T640 FPC Slots 0 1 2 3 4 5 6 7
Routing Matrix FPC 8 9 10 n 12 13 14 15
Slots Equivalent

LCC2
T640 FPC Slots 0 1 2 3 4 5 6 7
Routing Matrix FPC 16 17 18 19 20 21 22 23
Slots Equivalent

LCC3
T640 FPC Slots 0 1 2 3 4 5 6 7
Routing Matrix FPC 24 25 26 27 28 29 30 31

Slots Equivalent

Some examples include:

« Inarouting matrix that contains lcc 0 through lcc 2, so-20/0/1 refers to FPC slot 4 of
lcc 2.

« If you have a Gigabit Ethernet interface installed in FPC slot 7, PIC slot O, port 0 of T640
router LCC 3, you can configure this interface on the TX Matrix router by including the
ge-31/0/0 statement at the [edit interfaces] hierarchy level.

[edit]
interfaces {
ge-31/0/0 {
unit O {
family inet {
address jp-address;
1
1
}
1
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Related . Using the Junos OS to Configure a T640 Router Within a Routing Matrix on page 57
Documentation

TX Matrix Plus Router and T1600 Router Configuration Overview

This topic provides an overview of configuring the TX Matrix Plus router and T1600 routers.

« TX Matrix Plus Router and T1600 Router-Based Routing Matrix Overview on page 48

« Running Different Junos OS Releases on the TX Matrix Plus Router and T1600
Routers on page 49

« TX Matrix Plus Router Software Upgrades and Reinstallation on page 50

« TX Matrix Plus Router Rebooting Process on page 50

« TX Matrix Plus Router Routing Engine Rebooting Sequence on page 50

« TX Matrix Plus Router Management Ethernet Interfaces on page 50

« TX Matrix Plus Router Internal Ethernet Interfaces on page 50

+ Routing Matrix-Based T1600 Router Internal Ethernet Interfaces on page 50
« Committing Configurations on the TX Matrix Plus Router on page 51

« Routing Matrix Configuration Groups on page 52

« Routing Matrix System Log Messages on page 52

TX Matrix Plus Router and T1600 Router-Based Routing Matrix Overview

A routing matrix based on a TX Matrix Plus router is a multichassis architecture that
consists of a TX Matrix Plus router and from one to four T1600 routers. From the
perspective of the user interface, the routing matrix appears as a single router. The TX
Matrix Plus router (or switch-fabric chassis (SFC)) controls all the T1600 routers (or
line-card chassis (LCC)) in the routing matrix, as shown in Figure 3 on page 49.

48
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Figure 3: Routing Matrix Composed of a TX Matrix Plus Router and Four
T1600 Routers
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You configure and manage the TX Matrix Plus router and its T1600 routers in the routing
matrix through the CLI on the TX Matrix Plus router. This means that the configuration
file on the TX Matrix Plus router is used for the entire routing matrix.

Because all configuration, troubleshooting, and monitoring are performed through the
TX Matrix Plus router, we do not recommend accessing its T1600 routers directly (through
the console port or management Ethernet interface [em0]). If you do, the following
messages appear when you first start the CLI through a T1600 router:

% cli

warning: This chassis is a Line Card Chassis (LCC) in a multichassis system.
warning: Use of interactive commands should be limited to debugging.
warning: Normal CLI access is provided by the Switch Fabric Chassis (SFC).
warning: Please logout and log into the SFC to use CLI.

These messages appear because any configuration you commit on a T1600 router is not
propagated to the TX Matrix Plus router or other T1600 routers in the routing matrix. For
details, see “Committing Configurations on the TX Matrix Plus Router” on page 51.

Running Different Junos OS Releases on the TX Matrix Plus Router and T1600 Routers

On a routing matrix composed of a TX Matrix Plus router and T1600 routers, if you elect
to run different Junos OS Releases on the TX Matrix Plus router and T1600 Routing
Engines, a change in Routing Engine mastership can cause one or all T1600 routers to
be logically disconnected from the TX Matrix Plus router.

0 NOTE: All the master Routing Engines on the routing matrix must use the
same Junos OS version. For information about hardware and software
requirements, see the TX Matrix Plus Router Hardware Guide.
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TX Matrix Plus Router Software Upgrades and Reinstallation

By default, when you upgrade or reinstall software on the TX Matrix Plus router, the new
software image is distributed to the connected T1600 routers. Software installed on a
primary TX Matrix Plus router is distributed to all connected primary T1600 routers and
the backup is distributed to all connected backup routers.

TX Matrix Plus Router Rebooting Process

When you reboot the TX Matrix Plus router master Routing Engine, all the master Routing
Engines in the connected T1600 routers reboot. In addition, you can selectively reboot
the master Routing Engine or any of the connected T1600 routers.

TX Matrix Plus Router Routing Engine Rebooting Sequence

The Routing Engines on the TX Matrix Plus router (or switch-fabric chassis) and T1600
routers (or line-card chassis) in the routing matrix boot from the storage media in this
order; the USB device (if present), the CompactFlash card (if present), the disk (if present)
in slot 1, and then the LAN.

TX Matrix Plus Router Management Ethernet Interfaces

The management Ethernet interface used for the TX Matrix Plus router and the T1600
routers in a routing matrix is emO. This interface provides an out-of-band method for
connecting to the routers in the routing matrix. The Junos OS automatically creates the
router’'s management Ethernet interface, emO. To use emO as a management port, you
must configure its logical port, em0.0, with a valid IP address.

0 NOTE:

« The Routing Engines in the TX Matrix Plus router and in the T1600 routers
configured in a routing matrix do not support the management Ethernet
interface fxpO or the internal Ethernet interfaces fxp1 or fxp2.

. Automated scripts that have been developed for standalone T1600 routers
(T1600 routers not configured in a routing matrix) might contain references
to the fxpO, fxpl, or fxp2 interfaces. Before reusing the scripts on T1600
routersin arouting matrix, edit any command lines that reference the TI600
router management Ethernet interface fxpO by replacing “fxp0” with “em0”.

TX Matrix Plus Router Internal Ethernet Interfaces

On a TX Matrix Plus router, the Routing Engine (RE-TXP-SFC) and Control Board
(TXP-CB) function as a unit, or host subsystem. For each host subsystem in the router,
the Junos OS automatically creates two internal Ethernet interfaces, ixgbeO and ixgbe1,
for the two 10-Gigabit Ethernet ports on the Routing Engine.

Routing Matrix-Based T1600 Router Internal Ethernet Interfaces

On a T1600 router configured in a routing matrix, the Routing Engine (RE-TXP-LCC) and
Control Board (LCC-CB) function as a unit, or host subsystem. For each host subsystem
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in the router, the Junos OS automatically creates two internal Ethernet interfaces, bcmO
and eml], for the two Gigabit Ethernet ports on the Routing Engine.

For more information about the management Ethernet interface and internal Ethernet
interfaces on a TX Matrix Plus router and T1600 routers configured in a routing matrix,
see the Junos® OS Network Interfaces.

Committing Configurations on the TX Matrix Plus Router

In a routing matrix composed of a TX Matrix Plus router and T1600 routers, all
configuration must be performed on the TX Matrix Plus router. Any configuration you
commit on a T1600 router is not propagated to the TX Matrix Plus router or other T1600
routers. Only configuration changes you commit on the TX Matrix Plus router are
propagated to all T1600 routers. A commit on a TX Matrix Plus router overrides any
changes you commit on a T1600 router.

If you issue the commit commmand, you commit the configuration to all the master Routing
Engines in the routing matrix.

user@host# commit

sfc-re0:

configuration check succeeds
lccO-re0:

commit complete

lccl-re0:

commit complete

sfc-re0:

commit complete

0 NOTE: If a commit operation fails on any node, then the commit operation
is not completed for the entire TX Matrix Plus router.

If you issue the commit synchronize command on the TX Matrix Plus router, you commit
the configuration to all the master and backup Routing Engines in the routing matrix.

user@host# commit synchronize
sfc-re0:

configuration check succeeds
lccO-rel:

commit complete

lccO-re0:

commit complete

lccl-rel:

commit complete

lccl-re0:

commit complete

sfc-rel:

commit complete

sfc-re0:

commit complete
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Routing Matrix Configuration Groups

For routers that include two Routing Engines, you can specify two special group
names—re0 and rel. These two special group names apply to the Routing Enginesin slots
0 and1of the TX Matrix Plus router. In addition, the routing matrix supports group names
for the Routing Engines for each T1600 router: lcc n-re0 and lcc n-rel. n identifiesa T1600
router from O through 3.

Routing Matrix System Log Messages

Related
Documentation

You configure the T1600 routers to forward their system log messages to the TX Matrix
Plus router at the [edit system syslog host sfcO-master] hierarchy level. For information
about how to configure system log messages on a routing matrix based on the TX Matrix
Plus router or the T1600 routers, see Configuring System Logging for a TX Matrix Plus
Router.

« Using the Junos OS to Configure a T1600 Router Within a Routing Matrix on page 73
« TX Matrix Plus Router Chassis and Interface Names on page 52

« Configuring the Junos OS to Upgrade the T1600 Router Chassis to LCCO of a TX Matrix
Plus Routing Platform on page 75

TX Matrix Plus Router Chassis and Interface Names

The output from some CLI commands uses the terms SFC and sfc (for switch-fabric
chassis) to refer to the TX Matrix Plus router. Similarly the terms LCC, and lcc as a prefix
(forline-card chassis) refer toa T1600 router in a routing matrix composed of a TX Matrix
Plus router and T1600 routers.

T1600 routers are assigned LCC index numbers, O through 3, depending on the hardware
setup of the routing matrix. The current supported configuration of the routing matrix,
can have up to four T1600 routers, and each T1600 router has up to eight FPCs. Therefore,
the routing matrix can have up to 32 FPCs (0O through 31). The FPCs are configured at the
[edit chassis lcc number] hierarchy level.

In the Junos OS CLI, an interface name has the following format:

type-fpc/pic/port

When you specify the FPC number, the Junos OS determines which T1600 router contains
the specified FPC based on the following assignment:

« On LCC 0, FPC hardware slots O through 7 correspond to FPC software numbers O
through 7.

. OnLCC1, FPC hardware slots O through 7 correspond to FPC software numbers 8
through 15.

52
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« On LCC 2, FPC hardware slots O through 7 correspond to FPC software numbers 16
through 23.

« On LCC 3, FPC hardware slots O through 7 correspond to FPC software numbers 24
through 31.

To convert FPC numbers in the T1600 routers to the correct FPC in a routing matrix, use
the conversion chart shownin Table 11 on page 53. You can use the converted FPC number
to configure the interfaces on the TX Matrix Plus router in your routing matrix.

Table 11: T1600 Router to Routing Matrix FPC Conversion Chart

FPC Numbering ’ T1600 Routers

LCCO
T1600 Router FPC 0 1 2 3 4 5 6 7
Slots
Routing Matrix FPC 0 1 2 3 4 5 6 7
Slots Equivalent

LCC1
T1600 Router FPC 0 1 2 3 4 5 6 7
Slots
Routing Matrix FPC 8 9 10 n 12 13 14 15
Slots Equivalent

LCC2
T1600 Router FPC 0 1 2 3 4 5 6 7
Slots
Routing Matrix FPC 16 17 18 19 20 21 22 23
Slots Equivalent

LCC3
T1600 Router FPC 0 1 2 3 4 5 6 7
Slots
Routing Matrix FPC 24 25 26 27 28 29 30 31

Slots Equivalent

For example, in a routing matrix that contains lcc 0 through lcc 2, so-20/0/1 refers to FPC
slot 4 of lcc 2.

Related . TX Matrix Plus Router and T1600 Router Configuration Overview on page 48
D tati
ocumentation « Using the Junos OS to Configure a T1600 Router Within a Routing Matrix on page 73
« Configuring the Junos OS to Enable the TX Matrix Plus Router to Generate an Alarm If
a T1600 Router Stays Offline on page 74
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PART 2
Configuration

« Configuring TX Matrix Chassis-Level Features on page 57

« Configuring TX Matrix Plus Chassis-Level Features on page 73
« Configuring M Series Chassis-Level Features on page 81

« Configuring MX Series Chassis-Level Features on page 89

« Configuring T Series Chassis-Level Features on page 103

« Configuring J Series Chassis-Level Features on page 105

« Configuring PIC-Specific Features on page 109

« Configuring Resynchronization of FPC Sequence Numbers when a new FPC is Brought
Online on page 125

« Configuring Chassis Settings to Support Aggregated Devices on page 127

« Configuring Chassis Settings to Support Load Balancing on page 131

« Configuring Chassis Settings to Support Channelized Interfaces on page 135

« Configuring Chassis Settings to Support Adaptive Services Interfaces on page 141

« Configuring Chassis Settings to Support External Clock Synchronization on page 143
« Configuring Chassis Setting to Support Precision Time Protocol on page 159

« Configuring Chassis Setting to Support Hybrid Mode on page 167

« Configuring Chassis Settings to Support ATM Devices on page 177

« Configuring Chassis Settings for Routing Engines and Packet Forwarding
Engines on page 181

« Configuring Chassis Settings for the Craft Interface on page 201
« Configuring Chassis Settings for PEMs on page 203

« Configuring Chassis Settings for Alarms on page 207

« Examples on page 249

« Configuration Statements on page 263
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CHAPTER S5

Configuring TX Matrix Chassis-Level

Features

Using the Junos OS to Configure a T640 Router Within a Routing Matrix on page 57

Configuring the Junos OS to Upgrade and Downgrade Switch Interface Boards on a
TX Matrix Router on page 58

Configuring the Junos OS to Enable the TX Matrix Router to Generate an Alarm If a
T640 Router Stays Offline on page 59

FIB Localization Overview on page 60
Configuring FIB Localization on page 61

Example: Configuring Packet Forwarding Engine FIB Localization on page 68

Using the Junos OS to Configure a T640 Router Within a Routing Matrix

A routing matrix composed of a TX Matrix router and T640 routers supports the same
chassis configuration statements as a standalone router (except cel, ct3,
mlfr-uni-nni-bundles, sparse-dlcis, and vtmapping). By including the lcc statement at the
[edit chassis] hierarchy level, you configure PIC-specific features, such as framing, on
specific T640 routers. In addition, a routing matrix has two more chassis configuration
statements, online-expected and offline.

To configure a T640 router that is connected to a TX Matrix router, include the lcc
statement at the [edit chassis] hierarchy level:

[edit chassis]
lcc number,

number can be O through 3.

To configure a T640 router within a routing matrix, include the following statements at
the [edit chassis lcc number] hierarchy level:

[edit chassis lcc number]
fpc slot-number { # Use the hardware FPC slot number
pic pic-number {
atm-cell-relay-accumulation;
atm-[2circuit-mode (cell | aal5 | trunk trunk);
framing (sdh | sonet);
idle-cell-format {
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Related
Documentation

itu-t;
payload-pattern payload-pattern-byte;
1
max-queues-per-interface (8 | 4);
no-concatenate;
1
offline;
online-expected;
g-pic-large-buffer {
large-scale;

}

O NOTE: For the FPC slot number, specify the actual hardware slot number

(numbered 0 through 7) as labeled on the T640 router chassis. Do not use
the corresponding software FPC number shown in Table 10 on page 47.

For information about how to configure the online-expected and offline configuration
statements, see “Configuring the Junos OS to Enable the TX Matrix Router to Generate
an Alarm If a T640 Router Stays Offline” on page 59.

TX Matrix Router and T640 Router Configuration Overview on page 43
TX Matrix Router Chassis and Interface Names on page 46

Configuring the Junos OS to Upgrade and Downgrade Switch Interface Boards on a
TX Matrix Router on page 58

Configuring the Junos OS to Enable the TX Matrix Router to Generate an Alarm If a
T640 Router Stays Offline on page 59

Configuring the Junos OS to Upgrade and Downgrade Switch Interface Boards on a
TX Matrix Router

The Junos OS does not support mixed mode operation of Switch Interface Boards (SIBs).
To successfully upgrade 1.0 SIBs to 2.0 SIBs in a TX Matrix environment, you must force
all newly installed 2.0 SIBs to operate in 1.0 mode until the upgrade is complete.

1.

Configuring the Junos OS to Upgrade Switch Interface Boards on a TX Matrix
Router on page 58

2. Configuring the Junos OS to Downgrade Switch Interface Boards on a TX Matrix

Router on page 59

Configuring the Junos OS to Upgrade Switch Interface Boards on a TX Matrix Router

To configure the TX Matrix router to support a SIB upgrade, include the fabric
upgrade-mode statement at the [edit chassis] hierarchy level and commit the changes
to update the configuration. Configuration changes that you commit on the TX Matrix
router are propagated to all T640 routers in a routing matrix.

[edit chassis]
user@host# set chassis fabric upgrade-mode
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user@host# commit

The fabric upgrade-mode statement instructs the newly installed 2.0 boards to operate
in 1.0 mode. When all 1.0 boards have been replaced by 2.0 boards, remove the fabric
upgrade-mode statement from the configuration hierarchy, and commit the changes
again.

[edit chassis]
user@host# delete chassis fabric upgrade-mode
user@host# commit

Inthe TX Matrix routing environment, use the request chassis sib (offline | online) command
seqguence to power cycle the newly installed 2.0 SIBs. Power cycling is not needed in a
single chassis T640 environment.

user@host> request chassis sib offline slot slot-number
user@host> request chassis sib online slot slot-number

As the system discovers each new board, the 2.0 ASIC enables 2.0 features, and the
upgrade is complete.

Configuring the Junos OS to Downgrade Switch Interface Boards on a TX Matrix Router

To downgrade your 2.0 SIBs to 1.0 SIBs, follow the upgrade procedure. When you replace
the first 2.0 SIB with a 1.0 SIB, the system operates in a downgraded 1.0 mode until all
2.0 SIBs are replaced, and the newly installed 1.0 SIBs are power cycled using a request
chassis sib (offline | online) command sequence.

o NOTE: The TX Matrix switch fabric supports 2.0 SIBs for enabling Gigabit
FPC-4 and Type 4 PICs. Gigabit FPC-4 devices are not compatible with 1.0
SIBs. Therefore, if you are planning to downgrade from 2.0 SIBs to 1.0 SIBs,
you must take all Gigabit FPC-4 devices offline to ensure that the link between
the new SIBs and the FPC does not fail.

Related . TX Matrix Router and T640 Router Configuration Overview on page 43

Documentation « Using the Junos OS to Configure a T640 Router Within a Routing Matrix on page 57

Configuring the Junos OS to Enable the TX Matrix Router to Generate an Alarm If a
T640 Router Stays Offline

By default, the Junos OS enables all the T640 routersin the routing matrix to come online.
The Junos OS also allows you to configure all the T640 routers so that if they do not
come online, an alarmis sent by the TX Matrix router.

To configure this alarm, include the online-expected statement at the [edit chassis lcc
number] hierarchy level:

[edit chassis lcc number]
online-expected;
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Documentation

If you do not want a T640 router to be part of the routing matrix, you can configure it to
be offline. This is useful when you are performing maintenance on a T640 router. When
the T640 router is ready to come back online, delete the offline configuration statement.

To configure a T640 router so that it is offline, include the offline statement at the [edit
chassis lcc number] hierarchy level:

[edit chassis lcc number]
offline;

0 NOTE: If you do not configure the online-expected or offline statement, any
T640 router that is part of the routing matrix is allowed to come online.
However, if a T640 router does not come online, the TX Matrix router does
not generate an alarm.

« TX Matrix Router and T640 Router Configuration Overview on page 43

« Using the Junos OS to Configure a T640 Router Within a Routing Matrix on page 57

FIB Localization Overview

On Juniper Networks routers, the forwarding table on the Packet Forwarding Engine, also
referred to as forwarding information base (FIB), maintains the complete set of active
IPv4 (inet) and IPv6 (inet6) routes. In Junos OS Release 11.4 and later, you can configure
FIB localization for a Packet Forwarding Engine. FIB-localization characterizes Packet
Forwarding Engines in a router as either “FIB-remote” or “FIB-local”.

FIB-local Packet Forwarding Engines install all routes from the default inet and inet6
route tables into the Packet Forwarding Engine forwarding hardware. FIB-remote Packet
Forwarding Engines do not install all the routes for the inet and inet6 routing tables.
However, they do maintain local and multicast routes.

FIB-remote Packet Forwarding Engines create a default (0/0) route in the Packet
Forwarding Engine forwarding hardware for the inet and inet6 table. The default route
references a next-hop or a unilist of next-hops that identify the FIB-local Packet
Forwarding Engines that can perform full IP table lookups for received packets.

FIB-remote Packet Forwarding Engines forward received packets to the set of FIB-local
Packet Forwarding Engines. The FIB-local Packet Forwarding Engines then perform full
IP longest-match lookup on the destination address and forward the packet appropriately.
The packet might be forwarded out of an egress interface on the same FIB-local Packet
Forwarding Engine that performed the lookup or an egress interface on a different FIB-local
or FIB-remote Packet Forwarding Engine. The packet might also be forwarded out of an
FPC where FIB localization is not configured. The packet might also be received locally
at the Routing Engine.

When FIB localization is configured on a router with some Flexible PIC Concentrators
(FPCs) being FIB-remote and some others being FIB-local, packets arriving on the interface
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of the FIB-remote FPC are forwarded to one of the FIB-local FPCs for route lookup and
forwarding.

The advantage of configuring FIB localization is that it enables upgrading the hardware
forwarding table capacity of FIB-local Packet Forwarding Engines while not requiring
upgrades to the FIB-remote Packet Forwarding Engines. In a typical network deployment,
FIB-local Packet Forwarding Engines are core-facing, while FIB-remote Packet Forwarding
Engines are edge-facing. The FIB-remote Packet Forwarding Engines also load-balance
traffic over the available set of FIB-local Packet Forwarding Engines.

FIB localization is currently supported on T320, T640, T1600, and MX Series routers.

Related . Example: Configuring Packet Forwarding Engine FIB Localization on page 62
Documentation

Configuring FIB Localization

» FIB Localization Overview on page 61
- Example: Configuring Packet Forwarding Engine FIB Localization on page 62

« Configuration Statements on page 66

FIB Localization Overview

On Juniper Networks routers, the forwarding table on the Packet Forwarding Engine, also
referred to as forwarding information base (FIB), maintains the complete set of active
IPv4 (inet) and IPv6 (inet6) routes. In Junos OS Release 11.4 and later, you can configure
FIB localization for a Packet Forwarding Engine. FIB-localization characterizes Packet
Forwarding Engines in a router as either “FIB-remote” or “FIB-local”.

FIB-local Packet Forwarding Engines install all routes from the default inet and inet6
route tables into the Packet Forwarding Engine forwarding hardware. FIB-remote Packet
Forwarding Engines do not install all the routes for the inet and inet6 routing tables.
However, they do maintain local and multicast routes.

FIB-remote Packet Forwarding Engines create a default (0/0) route in the Packet
Forwarding Engine forwarding hardware for the inet and inet6 table. The default route
references a next-hop or a unilist of next-hops that identify the FIB-local Packet
Forwarding Engines that can perform full IP table lookups for received packets.

FIB-remote Packet Forwarding Engines forward received packets to the set of FIB-local
Packet Forwarding Engines. The FIB-local Packet Forwarding Engines then perform full
|P longest-match lookup on the destination address and forward the packet appropriately.
The packet might be forwarded out of an egress interface on the same FIB-local Packet
Forwarding Engine that performed the lookup or an egress interface on a different FIB-local
or FIB-remote Packet Forwarding Engine. The packet might also be forwarded out of an
FPC where FIB localization is not configured. The packet might also be received locally
at the Routing Engine.

When FIB localization is configured on a router with some Flexible PIC Concentrators
(FPCs) being FIB-remote and some others being FIB-local, packets arriving on the interface
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of the FIB-remote FPC are forwarded to one of the FIB-local FPCs for route lookup and
forwarding.

The advantage of configuring FIB localization is that it enables upgrading the hardware
forwarding table capacity of FIB-local Packet Forwarding Engines while not requiring
upgrades to the FIB-remote Packet Forwarding Engines. In a typical network deployment,
FIB-local Packet Forwarding Engines are core-facing, while FIB-remote Packet Forwarding
Engines are edge-facing. The FIB-remote Packet Forwarding Engines also load-balance
traffic over the available set of FIB-local Packet Forwarding Engines.

FIB localization is currently supported on T320, T640, T1600, and MX Series routers.

Example: Configuring Packet Forwarding Engine FIB Localization

CLI Quick
Configuration

This example shows how to configure Packet Forwarding Engine FIB localization.

« Requirements on page 62
« Overview on page 62
« Configuration on page 62

- Verification on page 64

Requirements

Before you begin:

1. Configure device interfaces and loopback interface addresses.
2. Configure static routes.

3. Configure OSPF and OSPFv3 and make sure that OSPF adjacencies and OSPF routes
to loopback addresses are established.

This example uses the following hardware and software components:

« AT320,T640,T1600, or MX Series router.

« Junos OS Release 11.4 or later running on the router for T-Series routers. Junos OS
Release 12.3 or later running on the router for MX Series routers..

Overview

In this example, you configure the chassis for IPv4 and IPv6 routes and FIB localization
on Router RO and then configure the edge-facing Packet Forwarding Engines on FPCO
as fib-remote and the core-facing Packet Forwarding Engines on FPC1 and FPC2 as
fib-local. You then configure a routing policy named fib-policy with the no-route-localize
option to ensure that all routes from a specified route filter are installed on the FIB-remote
FPC.

Configuration

To quickly configure this example, copy the following commands, paste them into a text
file, remove any line breaks, change any details necessary to match your network
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configuration, and then copy and paste the commands into the CLI at the [edit] hierarchy
level.

RO set chassis fpc O route-localization fib-remote
set chassis fpc 1 route-localization fib-local
set chassis fpc 2 route-localization fib-local
set chassis route-localization inet
set chassis route-localization inet6
set policy-options policy-statement fib-policy term a from route-filter 4.4.4.4/32 exact
set policy-options policy-statement fib-policy term a then no-route-localize
set policy-options policy-statement fib-policy term b from route-filter fec0:4444::4/128
exact
set policy-options policy-statement fib-policy term b then no-route-localize
set policy-options policy-statement fib-policy then accept
set routing-options forwarding-table export fib-policy

Step-by-Step  The following example requires you to navigate various levels in the configuration
Procedure hierarchy. For information about navigating the CLI, see the CL/ User Guide.

To configure Packet Forwarding Engine FIB localization:

1. Configure route localization or FIB localization for IPv4 and IPv6 traffic.

[edit chassis]
user@RO# set route-localization inet
user@RO# set route-localization inet6

2. Configure the Packet Forwarding Engine of an FPC as either fib-local or fib-remote.

[edit chassis]

user@RO# set fpc O route-localization fib-remote
user@RO# set fpc 1 route-localization fib-local
user@RO# set fpc 2 route-localization fib-local

3. Configure the routing policy by including the no-route-localize statement to enable
the forwarding table policy to mark route prefixes such that the routes are installed
into forwarding hardware on the FIB-remote Packet Forwarding Engines.

[edit policy-options]

user@RO# set policy-statement fib-policy term a from route-filter 4.4.4.4/32 exact

user@RO# set policy-statement fib-policy term a then no-route-localize

user@RO# set policy-statement fib-policy term b from route-filter fec0:4444::4/128
exact

user@RO# set policy-statement fib-policy term b then no-route-localize

user@host# set policy-statement fib-policy then accept

4. Enable therouting policy in the forwarding table by configuring the forwarding table
with the fib-policy statement.

[edit routing-options]
user@RO# set forwarding-table export fib-policy

0 NOTE: At least, one Packet Forwarding Engine must be configured as
fib-local for the commit operation to be successful. If you do not
configure fib-local for the Packet Forwarding Engine, the CLI displays
an appropriate error message and the commit fails.
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Results

Purpose

Action

From configuration mode, confirm your configuration by entering the show chassis and
show policy-options commands. If the output does not display the intended configuration,
repeat the instructions in this example to correct the configuration.

user@RO# show chassis
fpcO{

route-localization fib-remote;
}
fpc1{

route-localization fib-local;
1
fpc2{

route-localization fib-local;
}
route-localization {

inet;

inet6;

}

user@RO# show policy-options
policy-statement fib-policy {
terma{
from {
route-filter 4.4.4.4/32 exact;
}
then no-route-localize;
1
termb {
from {
route-filter fec0:4444::4/128 exact;
}
then no-route-localize;
1
then accept;
1
1

Verification

Confirm that the configuration is working properly.

« Verifying Policy Configuration on page 64
« Verifying FIB-Localization Configuration on page 65
» Verifying Routes After the Policy Is Applied on page 65

Verifying Policy Configuration
Verify that the configured policy exists.

Issue the show policy fib-policy command to check that the configured policy fib-policy
exists.
user@R0> show policy fib-policy

Policy fib-policy:
Term a:
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from
route filter:
4.4.4.4/32 exact
then no-route-localize
Term b:
from
route filter:
fec0:4444::4/128 exact
then no-route-localize
Term unnamed:
then accept

Verifying FIB-Localization Configuration

Purpose Verify FIB-localization configuration details by using the show route localization and show
route localization detail commands.

Action user@R0O> show route localization
FIB localization ready FPCs (and FIB-local Forwarding Engine addresses)
FIB-local: FPC2(4,5)
FIB-remote: FPCO, FPC1
Normal : FPC3, FPC4, FPC5, FPC6, FPC7

user@R0> show route localization detail
FIB localization ready FPCs (and FIB-local Forwarding Engine addresses)
FIB-local: FPC2(4,5)
FIB-remote: FPCO, FPC1
Normal : FPC3, FPC4, FPC5, FPC6, FPC7
FIB localization configuration
Protocols: 1inet, inet6
FIB-local: FPC2
FIB-remote: FPCO, FPC1
Forwarding Engine addresses
FPCO: 1
FPC1: 2
FPC2: 4, 5
FPC3: 6
FPC4: 8
FPC5: 11
FPC6: 13
FPC7: 15

Verifying Routes After the Policy Is Applied

Purpose \Verify that routes with the no-route-localize policy option are installed on the fib-remote
FPC.
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Action

user@R0O> show route 4.4.4.4/32 extensive

inet.0: 30 destinations, 30 routes (29 active, 0 holddown, 1 hidden)
4.4.4.4/32 (1 entry, 1 announced)
TSI:
KRT in-kernel 4.4.4.4/32 -> {130.168.0.2 Flags no-localize}
NANNNNNNNNNNNNNNNN
*Static Preference: 5
Next hop type: Router, Next hop index: 629
Next-hop reference count: 3
Next hop: 130.168.0.2 via ge-1/0/4.0, selected
State: <Active Int="">
Age: 10:33
Task: RT
Announcement bits (1): O0-KRT
AS path: I</Active

Configuration Statements

fib-local

« fib-local on page 66
. fib-remote on page 67
» no-route-localize on page 67

« route-localization on page 67

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

fib-local;
[edit chassis fpc foc-number route-localization]

Statement introduced in Junos OS Release 11.4.

Configure the Packet Forwarding Engine on an FPC as FIB-local.

0 NOTE: Atleast, one Packet Forwarding Engine must be configured as fib-local
for the commit operation to be successful. If you do not configure fib-local
for the Packet Forwarding Engine, the CLI displays an appropriate error
message and the commit fails.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.
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fib-remote

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

no-route-localize

fib-remote;
[edit chassis fpc foc-number route-localization]

Statement introduced in Junos OS Release 11.4.

Configure the Packet Forwarding Engine on an FPC as FIB-remote.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

route-localization

no-route-localize;
[edit policy-options policy-statement policy-name term term-name then]

Statement introduced in Junos OS Release 11.4.

Enforce installation of routes on all FIB-remote Packet Forwarding Engines.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

route-localization {
inet;
inet6;

1

[edit chassis]

Statement introduced in Junos OS Release 11.4.

Configure FIB localization for IPv4 and IPv6 routes.

inet—Configure FIB localization for IPv4 routes.

ineté—Configure FIB localization for IPv6 routes.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.
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Example: Configuring Packet Forwarding Engine FIB Localization

Requirements

Overview

Configuration

CLI Quick
Configuration

RO

This example shows how to configure Packet Forwarding Engine FIB localization.

« Requirements on page 68
« Overview on page 68
« Configuration on page 68

« Verification on page 70

Before you begin:

1. Configure device interfaces and loopback interface addresses.
2. Configure static routes.

3. Configure OSPF and OSPFv3 and make sure that OSPF adjacencies and OSPF routes
to loopback addresses are established.

This example uses the following hardware and software components:

« AT320, T640,T1600, or MX Series router.

« Junos OS Release 11.4 or later running on the router for T-Series routers. Junos OS
Release 12.3 or later running on the router for MX Series routers..

In this example, you configure the chassis for IPv4 and IPv6 routes and FIB localization
on Router RO and then configure the edge-facing Packet Forwarding Engines on FPCO
as fib-remote and the core-facing Packet Forwarding Engines on FPC1 and FPC2 as
fib-local. You then configure a routing policy named fib-policy with the no-route-localize
option to ensure that all routes from a specified route filter are installed on the FIB-remote
FPC.

To quickly configure this example, copy the following commands, paste them into a text
file, remove any line breaks, change any details necessary to match your network
configuration, and then copy and paste the commands into the CLI at the [edit] hierarchy
level.

set chassis fpc O route-localization fib-remote

set chassis fpc 1 route-localization fib-local

set chassis fpc 2 route-localization fib-local

set chassis route-localization inet

set chassis route-localization inet6

set policy-options policy-statement fib-policy term a from route-filter 4.4.4.4/32 exact

set policy-options policy-statement fib-policy term a then no-route-localize

set policy-options policy-statement fib-policy term b from route-filter fec0:4444::4/128
exact

set policy-options policy-statement fib-policy term b then no-route-localize
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set policy-options policy-statement fib-policy then accept
set routing-options forwarding-table export fib-policy

Step-by-Step  The following example requires you to navigate various levels in the configuration
Procedure hierarchy. For information about navigating the CLI, see the CL/ User Guide.

To configure Packet Forwarding Engine FIB localization:

1. Configure route localization or FIB localization for IPv4 and IPv6 traffic.

[edit chassis]
user@RO# set route-localization inet
user@RO# set route-localization inet6

2. Configure the Packet Forwarding Engine of an FPC as either fib-local or fib-remote.

[edit chassis]

user@RO# set fpc O route-localization fib-remote
user@RO# set fpc 1 route-localization fib-local
user@RO# set fpc 2 route-localization fib-local

3.  Configure the routing policy by including the no-route-localize statement to enable
the forwarding table policy to mark route prefixes such that the routes are installed
into forwarding hardware on the FIB-remote Packet Forwarding Engines.

[edit policy-options]

user@RO# set policy-statement fib-policy term a from route-filter 4.4.4.4/32 exact

user@RO# set policy-statement fib-policy term a then no-route-localize

user@RO# set policy-statement fib-policy term b from route-filter fec0:4444::4/128
exact

user@RO# set policy-statement fib-policy term b then no-route-localize

user@host# set policy-statement fib-policy then accept

4. Enable therouting policy in the forwarding table by configuring the forwarding table
with the fib-policy statement.

[edit routing-options]
user@RO# set forwarding-table export fib-policy

0 NOTE: At least, one Packet Forwarding Engine must be configured as
fib-local for the commit operation to be successful. If you do not
configure fib-local for the Packet Forwarding Engine, the CLI displays
an appropriate error message and the commit fails.

Results From configuration mode, confirm your configuration by entering the show chassis and
show policy-options commands. If the output does not display the intended configuration,
repeat the instructions in this example to correct the configuration.

user@RO# show chassis
fpc O {
route-localization fib-remote;
1
fpc1{

Copyright © 2016, Juniper Networks, Inc. 69



System Basics: Chassis-Level Features Configuration Guide

route-localization fib-local;
1
fpc2{

route-localization fib-local;
}
route-localization {

inet;

inet6;

}

user@RO# show policy-options
policy-statement fib-policy {
terma{
from {
route-filter 4.4.4.4/32 exact;

}

then no-route-localize;

1
termb {
from {
route-filter fec0:4444::4/128 exact;

}

then no-route-localize;

}

then accept;
1
1

Verification

Confirm that the configuration is working properly.

« Verifying Policy Configuration on page 70
« Verifying FIB-Localization Configuration on page 71

» Verifying Routes After the Policy Is Applied on page 71

Verifying Policy Configuration

Purpose \Verify that the configured policy exists.

Action Issue the show policy fib-policy command to check that the configured policy fib-policy
exists.

user@R0> show policy fib-policy
Policy fib-policy:
Term a:
from
route filter:
4.4_.4_.4/32 exact
then no-route-localize
Term b:
from
route filter:
fec0:4444::4/128 exact
then no-route-localize
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Term unnamed:
then accept

Verifying FIB-Localization Configuration

Purpose \Verify FIB-localization configuration details by using the show route localization and show
route localization detail commands.

Action user@rR0> show route localization
FIB localization ready FPCs (and FIB-local Forwarding Engine addresses)
FIB-local: FPC2(4,5)
FIB-remote: FPCO, FPC1l
Normal : FPC3, FPC4, FPC5, FPC6, FPC7

user@R0O> show route localization detail
FIB localization ready FPCs (and FIB-local Forwarding Engine addresses)
FIB-local: FPC2(4,5)
FIB-remote: FPCO, FPC1
Normal : FPC3, FPC4, FPC5, FPC6, FPC7
FIB localization configuration
Protocols: inet, inet6
FIB-local: FPC2
FIB-remote: FPCO, FPC1
Forwarding Engine addresses
FPCO: 1
FPC1: 2
FPC2: 4, 5
FPC3: 6
FPC4: 8
FPC5: 11
FPC6: 13
FPC7: 15

Verifying Routes After the Policy Is Applied

Purpose \Verify that routes with the no-route-localize policy option are installed on the fib-remote
FPC.
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Action

Related
Documentation

user@R0O> show route 4.4.4.4/32 extensive

inet.0: 30 destinations, 30 routes (29 active, 0 holddown, 1 hidden)
4.4.4.4/32 (1 entry, 1 announced)
TSI:

KRT in-kernel 4.4.4.4/32 -> {130.168.0.2 Flags no-localize}

NANNNNNNNNNNNNNNNN

*Static Preference: 5

Next hop type: Router, Next hop index: 629

Next-hop reference count: 3

Next hop: 130.168.0.2 via ge-1/0/4.0, selected

State: <Active Int="">
Age: 10:33
Task: RT
Announcement bits (1): O0-KRT
AS path: I</Active

FIB Localization Overview on page 60
fib-local on page 66

fib-remote on page 67
no-route-localize on page 67

route-localization on page 67
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CHAPTER 6

Configuring TX Matrix Plus Chassis-Level
Features

« Using the Junos OS to Configure a T1600 Router Within a Routing Matrix on page 73

« Configuring the Junos OS to Enable the TX Matrix Plus Router to Generate an Alarm If
a T1600 Router Stays Offline on page 74

« Configuring the Junos OS to Upgrade the T1600 Router Chassis to LCCO of a TX Matrix
Plus Routing Platform on page 75

Using the Junos OS to Configure a T1600 Router Within a Routing Matrix

A routing matrix composed of a TX Matrix Plus router and T1600 routers supports the
same chassis configuration statements as a standalone router (except cel, ct3,
mlfr-uni-nni-bundles, sparse-dicis, and vtmapping). By including the lcc statement at the
[edit chassis] hierarchy level, you configure PIC-specific features, such as framing, on
specific T1600 routers. In addition, a TX Matrix Plus router has two more chassis
configuration statements, online-expected and offline.

To configure a T1600 router that is connected to a TX Matrix Plus router, include the lcc
statement at the [edit chassis] hierarchy level:

[edit chassis]
lcc number,;

number can be O through 3.

To configure a T1600 router within a routing matrix, include the following statements at
the [edit chassis lcc number] hierarchy level:

[edit chassis lcc number]
fpc slot-number { # Use the hardware FPC slot number
pic pic-number {
atm-cell-relay-accumulation;
atm-|2circuit-mode (cell | aal5 | trunk trunk);
framing (sdh | sonet);
idle-cell-format {
itu-t;
payload-pattern payload-pattern-byte;
1

max-queues-per-interface (8 | 4);
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Related
Documentation

no-concatenate;
1
offline;
online-expected;
g-pic-large-buffer {
large-scale;

}

0 NOTE: For the FPC slot number, specify the actual hardware slot number
(numbered 0 through 7) as labeled on the T1600 router chassis. Do not use
the corresponding software FPC number shown in the “TX Matrix Plus Router
Chassis and Interface Names” on page 52.

For information about how to configure the online-expected and offline configuration
statements, see “Configuring the Junos OS to Enable the TX Matrix Plus Router to
Generate an Alarm If a T1600 Router Stays Offline” on page 74.

« TX Matrix Plus Router and T1600 Router Configuration Overview on page 48

« TX Matrix Plus Router Chassis and Interface Names on page 52

« Configuring the Junos OS to Upgrade the T1600 Router Chassis to LCCO of a TX Matrix
Plus Routing Platform on page 75

Configuring the Junos OS to Enable the TX Matrix Plus Router to Generate an Alarm If
a T1600 Router Stays Offline

By default, the Junos OS enables all the T1600 routers in the routing matrix to come
online. The Junos OS also enables you to configure all the T1600 routers so that if they
do not come onling, an alarm is sent by the TX Matrix Plus router.

To configure this alarm, include the online-expected statement at the [edit chassis lcc
number] hierarchy level:

[edit chassis lcc number]
online-expected;

If you do not want a T1600 router to be part of the routing matrix, you can configure it to
be offline. This is useful when you are performing maintenance on a T1600 router. When
the T1600 router is ready to come back online, delete the offline configuration statement.

To configure a T1600 router so that it is offline, include the offline statement at the [edit
chassis lcc number] hierarchy level:

[edit chassis lcc number]
offline;
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o NOTE: If you do not configure the online-expected or offline statement, any
T1600 router that is part of the routing matrix is allowed to come online.
However, if a T1600 router does not come online, the TX Matrix Plus router
does not generate an alarm.

Related . TX Matrix Plus Router and T1600 Router Configuration Overview on page 48

Documentation « Using the Junos OS to Configure a T1600 Router Within a Routing Matrix on page 73

. Configuring the Junos OS to Upgrade the T1600 Router Chassis to LCCO of a TX Matrix
Plus Routing Platform on page 75

Configuring the Junos OS to Upgrade the T1600 Router Chassis to LCCO of a TX Matrix
Plus Routing Platform

This topic provides an overview of the T1600 router configuration in order to upgrade it
to the LCCO of a newly configured TX Matrix Plus routing platform. The TX Matrix Plus
routing platform consists of one TX Matrix Plus router that acts as the switch-fabric
chassis (SFC) and from one to four T1600 routers that act as the line-card chassis (LCC).
To perform the in-service upgrade, manually upgrade the Switch Interface Boards (SIBs),
Control Boards (CBs) and Routing Engines of the T1600 router, and connect the upgraded
T1600 router to the corresponding components of the TX Matrix Plus router with
fiber-optic cables. When the SIBs of the T1600 router are upgraded and the data plane
connection between the SFC and LCC is set up, the traffic flows in and out of the TX
Matrix Plus routing platform through the data plane. When you upgrade the Routing
Engines and CBs, the control plane connectivity between the SFC and LCC is set up. For
information about the hardware and the installation requirements, see the TX Matrix Plus
Router Hardware Guide.

This section discusses the following procedures to upgrade a standalone T1600 router
to the LCCO of a TX Matrix Plus routing platform:

« Preparing the Configuration File and Upgrading the Junos OS on the T1600 Router and
SFC on page 76

« Configuring the Junos OS for Upgrading SIBs on the T1600 Router and Connecting It
to the SFC on page 76

« Upgrading CBs and Routing Engines of the T1600 Router for Control Plane
Connectivity on page 78

« Changing the Management Ethernet Interface Name for the T1600 Router on page 78
« Transferring Control of the T1600 Router (LCCO) to the SFC on page 78
« Adding a New T1600 Router to the TX Matrix Plus Routing Platform on page 79

« Downgrading a T1600 Router from the LCC of a TX Matrix Routing Platform to a
Standalone T1600 Router on page 79
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Preparing the Configuration File and Upgrading the Junos OS on the T1600 Router and SFC

To prepare the configuration file and upgrade the Junos OS, follow these steps:

1.

Save and archive a copy of the active configuration of the T1600 router.

Update the active configuration to make it applicable to the LCC.

Transfer the file configuration to the SFC (to be applied later).

Upgrade the T1600 router and SFC with Junos OS Release 10.1 or later, and reboot.

Configuring the Junos OS for Upgrading SIBs on the T1600 Router and Connecting It to the SFC

Upgrade the Control Boards (CBs) and Routing Engines of the T1600 router by replacing
the T-CBs with LCC-CBs and RE 2000 with LCC-RE. To configure the T1600 router to
support a SIB upgrade and connect it to the SFC, follow these steps:

1.

Issue the fabric upgrade-mode CLI command at the [edit chassis] hierarchy level and
commit the changes to update the configuration. This change in the configuration
enables the T1600 chassis to be upgraded with the TXP-T1600 SIBs.

[edit]
user@host# set chassis fabric upgrade-mode
user@host# commit

You must also modify the configuration of the SFC by including fabric upgrade-mode
statement at the [edit chassis] hierarchy level and commit the configuration on the
SFC.

Take the backup SIB-I-T1600 offline by issuing the request chassis sib slot slot-number
offline command.

user@host> request chassis sib slot O offline
Replace the offline SIB-I-T1600 with SIB-TXP-T1600.

Bring the replaced SIB-TXP-T1600 online, by issuing the request chassis sib slot
slot-number online command.

user@host> request chassis sib slot O online

The T1600 router automatically updates the links between the replaced
SIB-TXP-T1600 and the Flexible PIC Concentrators (FPCs).
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5. Establishthe data plane connectivity by connecting the SIB-TXP-T1600 onthe T1600
router to the ABS-SIB-F13 on the SFC with fiber-optic cables and configuring both
routers (T1600 and SFC) for transmitting and receiving traffic on the TX Matrix Plus
routing platform. Use the following CLI commands, to manually update the link
between the T1600 router and SFC before the data plane is activated:

- To configure the SFC to receive traffic from the T1600 router, issue the request
chassis sib f13 train-link-receive slot SFC-SIB-F13-slot-num command.

SFC-SIB-FI13-slot-num is the slot in the SFC chassis where the ABS-SIB-F13 must
be manually connected to SIB-TXP-T1600 in a slot (from O through 4) onthe T1600
router. You can configure this for a value of 0, 3, 6, 8, or 11.

- To configure the T1600 router to receive traffic from the SFC, issue the request
chassis sib train-link-receive slot LCC-SIB-ST-SIB-L-slot-num command.

LCC-SIB-ST-SIB-L-slot-num is the slot in the T1600 router chassis where
SIB-TXP-T1600 must be manually connected to ABS-SIB-F13inaslot (0, 3, 6, 8
or 11) on the SFC. You can configure this to be a value in the range from O through
4,

- Toconfigure the SFC to transmit traffic to the T1600 router, issue the request chassis
sib f13 train-link-transmit slot SFC-SIB-F13-slot-num command.

SFC-SIB-F13-slot-num is the slot in the SFC chassis where the ABS-SIB-F13 must
be manually connected to SIB-TXP-T1600 in a slot (from O through 4) onthe T1600
router. You can configure this for a value of 0, 3, 6, 8, or 11.

- Toconfigure the T1600 router to transmit traffic to the SFC, issue the request chassis
sib train-link-transmit slot LCC-SIB-ST-SIB-L-slot-num command.

LCC-SIB-ST-SIB-L-slot-num is the slot in the T1600 router chassis where
SIB-TXP-T1600 must be manually connected to ABS-SIB-F13inaslot (0, 3, 6,8
or 11) on the SFC. You can configure this to be a value in the range from O through
4,

6. Using the SIB LEDs, manually verify the link between the T1600 router and the SFC.
The FPCs will send traffic using the SIB-TXP-T1600 and ABS-SIB-F13.

7. Repeat Steps 2 through 4 for all the SIB-I-T1600s.

8. When all the SIBs are upgraded, delete the fabric upgrade-mode statement from the
configuration hierarchy, and commit the changes on both the T1600 router and the
SFC.

[edit chassis]
user@host# delete chassis fabric upgrade-mode
user@host# commit

a WARNING: You must upgrade the CBs and the Routing Engines of the T1600
router before you upgrade the SIBs.
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Upgrading CBs and Routing Engines of the T1600 Router for Control Plane Connectivity

The CBs and the Routing Engines of the T1600 router are upgraded by replacing the
T-CBs with LCC-CBs and RE-2000 with LCC-RE. To establish the control plane
connectivity, connect the Ethernet cables from the T1600 router to the SFC. For more
information about hardware requirements, see the TX Matrix Plus Router Hardware Guide.

Changing the Management Ethernet Interface Name for the T1600 Router

The Junos OS automatically configures management Ethernet interfaces for both the
master and the backup Routing Engines, fxp0. However, after you upgrade both Routing
Engines (master and backup), you must change the management Ethernet interface
name to emO.

To change the management Ethernet interface name for the master Routing Engine,
include the interfaces emO statement at the [edit groups re0] hierarchy level.

[edit groups re0]
user@host# set interfaces emO
user@host# commit

a WARNING: If you do not change the management Ethernet interface from
fxpO to emO for each upgraded LCC-RE, you cannot access the router remotely
through services such as Telnet, SSH, and so on.

Transferring Control of the T1600 Router (LCCO) to the SFC

To transfer control from a T1600 router to the SFC, follow these steps:

1. Manually set the M/S switch on both replaced CBs of the T1600 router to M
(multichassis).

2. Configure the T1600 router as LCCO by including the lcc number statement at the [edit
chassis] hierarchy level:

[edit chassis]
user@host>set lcc number

0 NOTE: When you upgrade the other T1600 routers to LCC, you must set
the LCC number from 1to 3.

3. After you configure the LCCO, reboot it for the changes to take effect. This rebooting

process establishes the forwarding state of the new LCC in the TX Matrix Plus routing
platform by bringing up the SIBs automatically. For more information on hardware
connectivity for the control plane, see the TX Matrix Plus Router Hardware Guide.
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Adding a New T1600 Router to the TX Matrix Plus Routing Platform

The in-service upgrade of new operational T1600 routers to LCC1, LCC2, and LCC3 using
the Junos OS CLI is not supported. To add a second LCC to the TX Matrix Plus routing
platform, follow these steps:

1. Upgrade both the CBs and Routing Engines on the T1600 router. For details, see
“Upgrading CBs and Routing Engines of the T1600 Router for Control Plane
Connectivity” on page 78.

2. Upgrade the T1600 router with the same version of the Junos OS as on the SFC.

3. Upgrade the SIBs of the T1600 router and connect the new SIBs to the SFC. For details,
see “Configuring the Junos OS for Upgrading SIBs on the T1600 Router and Connecting
It to the SFC” on page 76.

4. Connect Ethernet links of the control plane from the T1600 router to the SFC.

5. Reboot the T1600 router. After rebooting, the router becomes a part of the TX Matrix
Plus routing platform and is connected to the SFC on the control plane.

Downgrading a T1600 Router from the LCC of a TX Matrix Routing Platform to a Standalone
T1600 Router

To downgrade any LCC to a standalone T1600 router, follow these steps:
1. Transfer the control to the LCC from the SFC:

a. Roll back the configuration of the SFC and LCC to the configuration before the
T1600 router was added and commit the configuration. For more information about
configuring the T1600 router to LCC, see “Preparing the Configuration File and
Upgrading the Junos OS on the T1600 Router and SFC” on page 76.

b. Manually set the M/S switch to single-chassis on the T1600 router on both CBs.

c. Reboot both the master and backup Routing Engines on the T1600.
2. Downgrade the SIBs of the LCC and remove the data plane connections:

a. Take the spare SIB-TXP-T1600 on the LCC offline by issuing the request chassis
sib slot slot-number offline command.

user@host> request chassis sib slot O offline
b. Remove the data plane connections from the SIB-TXP-T1600 to the SFC.
c. Replace the SIB-TXP-T1600 with SIB-I-T1600 and bring it online.
d. Repeat these steps for all SIB-TXP-T1600s.

3. Remove the control plane connectivity by disconnecting the Ethernet cables of the
control plane from the T1600 router to the SFC.

The LCC becomes a standalone T1600 router out of the TX Matrix Plus routing platform.
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Configuring M Series Chassis-Level
Features

« Configuring Port-Mirroring Instances on M320 Routers on page 81
« Configuring Port-Mirroring Instances on M120 Routers on page 82

« Configuring the Junos OS to Enable MTU Path Check for a Routing Instance on M Series
Routers on page 82

« Configuring the Junos OS to Enable an M160 Router to Operate in Packet Scheduling
Mode on page 84

« Configuring the Junos OS to Make an SFM Stay Offline on page 84

« Configuring the Junos OS to Support FPC to FEB Connectivity on M120
Routers on page 85

« Configuring the Junos OS to Support Eight Queues on IQ Interfaces for T Series and
M320 Routers on page 87

« Configuring the Junos OS to Support Entry-Level Configuration on an M320 Router
with a Minimum Number of SIBs and PIMs on page 88

Configuring Port-Mirroring Instances on M320 Routers

You can associate only one port-mirroring instance with a specific FPC onan M320 router.

To associate a port-mirroring instance with a specific FPC, include the port-mirror-instance
port-mirroring-instance-name statement at the [edit chassis fpc slot-number] hierarchy
level:

[edit chassis]
fpc slot-number {
port-mirror-instance port-mirroring-instance-name;

}

The properties of the port-mirroring instance associated with an FPC override any global
port-mirroring properties (configured by including the port-mirroring statement at the
[edit forwarding-options] hierarchy level.)
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0 NOTE:

« Layer 2 VPLS port mirroring is supported only for Enhanced Il FPCs on
M320 routers.

« Ensure that the port-mirroring-instance-name specified at the [edit chassis
fpc slot-number] hierarchy level matches the port-mirroring-instance-name
configured at the [edit forwarding-options port-mirroring instance
port-mirroring-instance-name] hierarchy level.

Related . Port-Mirroring Instances Overview on page 7
Documentation

Configuring Port-Mirroring Instances on M120 Routers

You can associate only one port-mirroring instance with a specific FEB on an M120 router.

To associate a port-mirroring instance with a FEB, include the port-mirror-instance
port-mirroring-instance-name statement at the [edit chassis feb slot-number] hierarchy
level:

[edit chassis]
feb slot-number {
port-mirror-instance port-mirroring-instance-name;

}

The properties of the port-mirroring instance associated with the FEB override any global
port-mirroring properties (configured by including the port-mirroring statement at the
[edit forwarding-options] hierarchy level.)

0 NOTE: Ina FEB redundancy group, you must associate a port-mirroring
instance only with the primary FEB. During failover or switchover, the
port-mirroring instance is automatically associated with the backup FEB that
fails over or switches over as the primary FEB.

For information about configuring FPC-to-FEB connectivity on an M120 router, see
“Configuring the Junos OS to Support FPC to FEB Connectivity on M120 Routers” on
page 85.

Related . Port-Mirroring Instances Overview on page 7
Documentation

Configuring the Junos OS to Enable MTU Path Check for a Routing Instance on M Series
Routers

By default, the maximum transmission unit (MTU) check for routing instance is disabled
on M Series routers (except the M120 and M320 routers), and enabled for all T Series
and J Series routers.
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0 NOTE: The MTU check is automatically present for interfaces belonging to
the main router.

On M Series routers (except the M120 and M320 routers) you can configure MTU path
checks on the outgoing interface for unicast traffic routed on a virtual private network
(VPN) routing and forwarding (VRF) routing instance. When you enable MTU check, the
router sends an Internet Control Message Protocol (ICMP) message when the size of a
unicast packet traversing a VRF routing instance or virtual-router routing instance has
exceeded the MTU size and when an |IP packet is set to "do not fragment". The ICMP
message uses the routing instance local address as its source address.

For an MTU check to work in a routing instance, you must include the vrf-mtu-check
statement at the [editchassis] hierarchy level and assign at least one interface containing
an |IP address to the routing instance.

To configure path MTU checks, complete the following tasks:

1. Enabling MTU Check for a Routing Instance on page 83

2. Assigning an IP Address to an Interface in the Routing Instance on page 83

Enabling MTU Check for a Routing Instance

To enable MTU check for a routing instance, include the vrf-mtu-check statement at the
[edit chassis] hierarchy level:

[edit chassis]
vrf-mtu-check;

Assigning an IP Address to an Interface in the Routing Instance

To assign an IP address to an interface in the VRF or virtual-router routing instance,
configure the local address for that routing instance. A local address is any IP address
derived from an interface that is assigned to the routing instance.

To assign an interface to a routing instance, include the interface statement at the [edit
routing-instances routing-instance-name] hierarchy level:

[edit routing-instances routing-instance-name]
interface interface-name;

To configure an IP address for a loopback interface, include the address statement at
the [edit interfaces interface-name unit logical-unit-number family inet] hierarchy level:

[edit interfaces interface-name unit logical-unit-number family inet]
address address;
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O NOTE: If you are assigning Internet Protocol Security (IPsec) or generic routing
encapsulation (GRE) tunnel interfaces without IP addresses in the routing

instance, include a loopback interface to the routing instance. To do this,
include the lo0.n option at the [edit routing-instances routing-instance-name
interface] hierarchy level. n cannot be 0, because l00.0 is reserved for the
main router (and not appropriate for use with routing instances). Also, an IP
address must be assigned to this loopback interface in order to work. To set
an IP address for a loopback interface, include the address statement at the
[edit interfaces loO unit logical-unit-number family inet] hierarchy level.

Configuring the Junos OS to Enable an M160 Router to Operate in Packet Scheduling

Mode

By default, packet scheduling is disabled on M160 Routers. To configure a router to
operate in packet-scheduling mode, include the packet-scheduling statement at the [edit
chassis] hierarchy level:

[edit chassis]
packet-scheduling;

To explicitly disable the packet-scheduling statement, include the no-packet-scheduling
statement at the [edit chassis] hierarchy level:

[edit chassis]
no-packet-scheduling;

When you enable packet-scheduling mode, the Packet Director application-specific
integrated circuit (ASIC) schedules packet dispatches to compensate for transport delay
differences. This preserves the interpacket gaps as the packets are distributed from the
Packet Director ASIC to the Packet Forwarding Engine.

Whenever you change the configuration for packet-scheduling, the system stops all SFMs
and FPCs and restarts them in the new mode.

0 NOTE: Packet scheduling is for M160 routers only.

Configuring the Junos OS to Make an SFM Stay Offline

By default, if you use the request chassis sfm CLI command to take a Switching and
Forwarding Module (SFM) offline, the SFM attempts to restart when you enter a commit
CLIcommand. To prevent a restart, you can configure an SFM to stay offline. This feature
is useful for repair situations.

To configure an SFM to stay offline, include the sfm statement at the [edit chassis]
hierarchy level:

[edit chassis]
sfm slot-number {
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power off;

}

« slot number—Slot number in which the SFM is installed.

. power off—Take the SFM offline and configure it to remain offline.

For example, the following statement takes an SFM in slot 3 offline:

[edit chassis]
sfm 3 power off;

Use the show chassis sfm CLI command to confirm the offline status:

user@host# show chassis sfm
Temp CPU Utilization (%) Memory Utilization (%)

Slot State © Total Interrupt  DRAM (MB) Heap  Buffer
0 Online 34 2 0 64 16 47

1 Online 38 2 0 64 16 47

2 Online 42 2 0 64 16 a7

3 Offline --- Configured power off ---

To bring the SFM back onling, delete the edit chassis sfm statement and then commit
the configuration.

Related . Router Chassis Configuration Statements on page 266
Documentation

Configuring the Junos OS to Support FPC to FEB Connectivity on M120 Routers

The M120 router supports six Forwarding Engine Boards (FEBs) and six Flexible PIC
Concentrators (FPCs). The supported FPCs include:

. Two compact FPCs:
- OC192 compact FPC (supported only on the D4 chip-based compact FPC)
- 10-Gigabit Ethernet compact FPC

« Upto four Type 1, Type 2, or Type 3 FPCs

On the M120 router, you can map a connection between any FPC and any FEB. This
capability allows you to configure resources for a chassis that contains empty slots,
supporting configurations where the FPC and FEB pairs are not in slot order. You do not
have to populate every empty slot position, but you must configure a FEB for every FPC.

If you do not want to map a connection between an FPC and a FEB, you must explicitly
configure the FPC not to connect to the FEB. To do so, include the none option at the
[edit chassis fpc-feb-connectivity fpc number feb] hierarchy level. If you do not configure
FPC and FEB connectivity, it is automatically assigned in the following order: FPC O to
FEB O, FPC 1to FEB 1, and so on.

For each FEB, you can map a maximum of two Type 1 FPCs or one Type 2, Type 3, or
compact FPC.

The following restrictions apply when you configure FPC and FEB connectivity:
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« When an FPC is configured not to connect to any FEB, interfaces on that FPC are not
created.

. If a PIC comes online, but the FEB to which the FPC is configured to connect is not
online, the physical interfaces for the PIC are not created. For example, PIC 1on FPC
2 comes online. The configuration specifies that FPC 2 connects to FEB 3. If FEB 3 is
not online at the time PIC 1 comes onling, the physical interfaces corresponding to PIC
1on FPC 2 are not created. If FEB 3 subsequently comes online, the physical interfaces
are created.

. IfaFEB s brought offline or removed, any interfaces on the FPCs connected to the FEB
are deleted. If the FEB is subsequently brought back online, the interfaces are restored.

. FPCs and FEBs might reboot following a change in the FPC and FEB connectivity
configuration. If an FPC connects to a different FEB as a result of the configuration
change, the FPC is rebooted following the commit. As a result of the reboot, interfaces
on the FPC are deleted.

. If a FEB connects to a different FPC or set of FPCs after a connectivity configuration
change, the FEB is rebooted. The exception is if the FEB is already connected to one
or two Type 1 FPCs and the change only results in the FEB being connected either to
one additional or one fewer Type 1 FPC.

To configure a connection between an FPC and a FEB, include the fpc-feb-connectivity
statement at the [edit chassis] hierarchy level:

[edit chassis]
fpc-feb-connectivity {
fpc number feb (slot-number | none);

}

For fpc number, enter a value from O through 5. For feb slot-number, enter a value from
0 through 5 or none. The none option disconnects the FPC from the FEB.

To view the current FPC and FEB mapping and the status of each FPC and FEB, issue the
show chassis fpc-feb-connectivity operational mode command. For more information,
see the Junos System Basics and Services Command Reference.

0 NOTE: FPC-to-FEB connectivity is supported only on the M120 router.

In this example, FPC 3 is already mapped to FEB 3 by default. You are also mapping a
connection between FPC 2 and FEB 3.

[edit chassis]

fpc-feb-connectivity {
fpc 2 feb 3;

}

However, this configuration results in a mismatch between the FPC type and the FEB
type. For example, FPC 3 is not a Type 1 FPC. You can map only one FPC that is not a
Type 1 FPC to a FEB. Use the fpc-feb-connectivity statement to explicitly disconnect FPC
3 from FEB 3. To do so, include the none option at the [edit chassis fpc-feb-connectivity
fpc number feb] hierarchy level:
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[edit chassis]
fpc-feb-connectivity {
fpc 2 feb 3;
fpc 3 feb none;

}

Related . Configuring the Junos OS to Support an External Clock Synchronization Interface for
Documentation M Series and T Series Routers on page 143

. Configuring Port-Mirroring Instances on M120 Routers on page 82

Configuring the Junos OS to Support Eight Queues on IQ Interfaces for T Series and
M320 Routers

By default, IQ PICs on T Series and M320 routers are restricted to a maximum of four
egress queues per interface. To configure a maximum of eight egress queues on IQ
interfaces, include the max-queues-per-interface statement at the [edit chassis fpc
slot-number pic pic-number] hierarchy level:

[edit chassis fpc slot-number pic pic-number]
max-queues-per-interface (8 | 4);

Ona TX Matrix or TX Matrix Plus router, include the max-queues-per-interface statement
at the [edit chassis lcc number fpc slot-number pic pic-number] hierarchy level:

[edit chassis lcc number fpc slot-number pic pic-number]
max-queues-per-interface (8 | 4);

O NOTE: The configuration at the [edit class-of-service] hierarchy level must
also support eight queues per interface.

The maximum number of queues per IQ PIC can be 4 or 8. If you include the
max-queues-per-interface statement, all ports on the IQ PIC use configured mode and
all interfaces on the IQ PIC have the same maximum number of queues.

If you include the max-queues-per-interface 4 statement, you can configure all four ports
and configure up to four queues per port.

For 4-port OC3c/STM1 Type | and Type Il PICs on M320 and T Series routers, when you
include the max-queues-per-interface 8 statement, you can configure up to eight queues
on ports O and 2. After you commit the configuration, the PIC goes offline and comes
back online with only ports O and 2 operational. No interfaces can be configured on ports
land 3.

For Quad T3 and Quad E3 PICs, when you include the max-queues-per-interface 8
statement, you can configure up to eight queues on ports O and 2. After you commit the
configuration, the PIC goes offline and comes back online with only ports O and 2
operational. No interfaces can be configured on ports 1and 3.

Whenyou include the max-queues-per-interface statement and commit the configuration,
all physical interfaces on the IQ PIC are deleted and readded. Also, the PIC is taken offline
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Related
Documentation

and then brought back online immediately. You do not need to take the PIC offline and
online manually. You should change modes between four queues and eight queues only
when there is no active traffic going to the IQ PIC.

« Configuring the Junos OS to Support ILMI for Cell Relay Encapsulation on an ATM2 1Q
PIC on page 118

« Configuring the Junos OS to Enable Larger Delay Buffers for T1, E1, and DSO Interfaces
Configured on Channelized IQ PICs on page 119

Configuring the Junos OS to Support Entry-Level Configuration on an M320 Router
with a Minimum Number of SIBs and PIMs

Related
Documentation

An M320 router can include an entry-level configuration with a minimum number of SIBs
and PEMSs. With this configuration, the router may have fewer than four SIBs or four PEMs.

To prevent unwanted alarms from occurring with this entry-level configuration, include
the pem minimum and sib minimum statements at the [edit chassis] hierarchy level:

[edit chassis]
pem {
minimum number;

}
sib {
minimum number;

}

minimum number can be O through 3. With this configuration, SIB absent or PEM absent
alarms are generated only if the SIB or PEM count falls below the minimum specified.
For example, set this number to 2 for an entry-level configuration with 2 Switch Interface
Boards and 2 Power Entry Modules.

« Configuring Port-Mirroring Instances on M320 Routers on page 81

« Configuring the Junos OS to Support an External Clock Synchronization Interface for
M Series and T Series Routers on page 143

« Configuring the Junos OS to Support Eight Queues on |Q Interfaces for T Series and
M320 Routers on page 87
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« Configuring Port-Mirroring Instances on MX Series 3D Universal Edge Routers on page 89

« Configuring PIC-Level Symmetrical Hashing for Load Balancing on 802.3ad LAGs for
MX Series Routers on page 90

« 16-Port 10-Gigabit Ethernet MPC on MX Series Routers (16x10GE 3D MPC)
Overview on page 92

« Configuring the Number of Active Ports on a 16-Port 10-Gigabit Ethernet MPC on MX
Series Routers on page 93

« Configuring Tunnel Interfaces on an MX Series Router with a 16x10GE 3D
MPC on page 94

« MPC3E on MX Series Routers Overview on page 95
« Configuring Tunnel Interfaces on MX Series Routers with the MPC3E on page 97

« Configuring 100-Gigabit Ethernet MIC (MIC3-3D-1X100GE-CFP) to Interoperate with
100-Gigabit Ethernet PICs (Type 4 1X100GE PIC for STFPC4 FPC) Using SA Multicast
Mode on page 99

« Configuring the Power-On Sequence for DPCs on MX Series Routers with the Enhanced
AC PEM on page 100

« Configuring the Junos OS to Support Layer 2 Services on MX Series 3D Universal Edge
Routers with MS-DPCs on page 101

« Configuring the Junos OS to Enable Session Offloading on MX Series 3D Universal Edge
Routers with MS-DPCs on page 101

« Configuring Junos OS to Run a Specific Network Services Mode in MX Series
Routers on page 102

Configuring Port-Mirroring Instances on MX Series 3D Universal Edge Routers

You can configure port-mirroring instances both at the DPC level and at the PIC level on
MX Series routers, as described in the following topics:

« Configuring Port-Mirroring Instances at the DPC Level on page 90

. Configuring Port-Mirroring Instances at the PIC Level on page 90
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Configuring Port-Mirroring Instances at the DPC Level

A port-mirroring instance configured at the FPC level for the DPC is bound to all the
Packet Forwarding Engines on the DPC.

To associate a port-mirroring instance with a specific DPC and its Packet Forwarding
Engines, include the port-mirror-instance port-mirroring-instance-name statement at the
[edit chassis fpc slot-number] hierarchy level:

[edit chassis]
fpc slot-number {
port-mirror-instance port-mirroring-instance-name;

}

The properties of the port-mirroring instance associated with the DPC override any global
port-mirroring properties (configured by including the port-mirroring statement at the
[edit forwarding-options] hierarchy level).

Configuring Port-Mirroring Instances at the PIC Level

For MX Series routers, there is a one-to-one mapping of Packet Forwarding Engines and
PICs. Therefore, a port-mirroring instance configured at the PIC level is bound to its Packet
Forwarding Engines and ports.

To associate a port-mirroring instance with a specific Packet Forwarding Engine, include
the port-mirror-instance port-mirroring-instance-name statement at the [edit chassis fpc
slot-number pic slot-number] hierarchy level:

[edit chassis]
fpc slot-number {
port-mirror-instance port-mirroring-instance-name-a;
pic slot-number {
port-mirror-instance port-mirroring-instance-name-b;
1
1

The properties of the port-mirroring instance associated with the PIC override the
properties of the port-mirroring instance associated with the DPC (configured by including
the port-mirroring port-mirroring-instance-name statement at the [edit chassis fpc
slot-number] hierarchy level).

For more information about configuring port mirroring for Layer 2 VPLS traffic on MX
Series routers, see the Junos MX Series Ethernet Services Routers Layer 2 Configuration
Guide.

Configuring PIC-Level Symmetrical Hashing for Load Balancing on 802.3ad LAGs for

MX Series Routers

Symmetrical hashing for load balancing on an 802.3ad Link Aggregation Group (LAG)
is useful when two MX Series routers (for example, Router A and Router B) are connected
transparently through Deep Packet Inspection (DPI) devices over a LAG bundle. The DPI
devices keep track of traffic flows in both the forward and reverse directions.
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If symmetrical hashing is configured, the reverse flow of traffic is also directed through
the same child link on the LAG and is bound to flow through the same DPI device. This
enables proper accounting on the DPI of the traffic in both the forward and reverse flows.

If symmetrical hashing is not configured, a different child link on the LAG might be chosen
for the reverse flow of traffic through a different DPI device. This results in incomplete
information about the forward and reverse flows of traffic on the DPI device leading to
incomplete accounting of the traffic by the DPI device.

Symmetrical hashing is computed based on fields like source address and destination
address. You can configure symmetrical hashing both at the chassis level and the PIC
level for load balancing based on Layer 2, Layer 3, and Layer 4 data unit fields for family
inet (IPv4 protocol family) and multiservice (switch or bridge) traffic. Symmetrical hashing
configured at the chassis level is applicable to the entire router, and is inherited by all its
PICs and Packet Forwarding Engines. Configuring PIC-level symmetrical hashing provides
you more granularity at the Packet Forwarding Engine level.

For the two routers connected through the DPI devices over a LAG bundle, you can
configure symmetric-hash on one router and symmetric-hash complement on the
remote-end router or vice-versa.

To configure symmetrical hashing at the chassis level, include the symmetric-hash or the
symmetric-hash complement statements at the [edit forwarding-options hash-key family]
hierarchy level. For information about configuring symmetrical hashing at the chassis
level and configuring the link index, see the Junos® OS Network Interfaces and the Junos
OS VPNs Configuration Guide.

o NOTE: On MX Series DPCs, configuring symmetrical hashing at the PIC level
refers to configuring symmetrical hashing at the Packet Forwarding Engine
level.

To configure symmetrical hashing at the PIC level on the inbound traffic interface (where
traffic enters the router), include the symmetric-hash or symmetric-hash complement
statement at the [edit chassis fpc slot-number pic pic-number hash-key] hierarchy level:

[edit chassis fpc slot-number pic pic-number hash-key]
family multiservice {
source-mac;
destination-mac;
payload {
ip{
layer-3 (source-ip-only | destination-ip-only);
layer-4;
}
1
symmetric-hash {
complement;
1
}

family inet {
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layer-3;
layer-4;
symmetric-hash {
complement;
1
1

0 NOTE:

« PIC-level symmetrical hashing overrides the chassis-level symmetrical
hashing configured at the [edit chassis forwarding-options hash-key]
hierarchy level.

« Symmetrical hashing for load balancing on 802.3ad Link Aggregation
Groups is currently supported for the VPLS, INET and bridged traffic only.

« Any change in the hash-key configuration requires rebooting the FPC for
the changes to take effect.

. Hash key configuration on a PIC or Packet Forwarding Engine can be either
in the “symmetric hash” or the “symmetric hash complement” mode, but
not both at the same time.

« Examples: Configuring PIC-Level Symmetrical Hashing for Load Balancing on 802.3ad
LAGs on MX Series Routers on page 249

. family on page 296

« hash-key on page 307

. ineton page 310

. multiservice on page 322
. payload on page 331

. symmetric-hash on page 354

16-Port 10-Gigabit Ethernet MPC on MX Series Routers (16x10GE 3D MPC) Overview

In Junos OS Release 10.1 and later, MX960, MX480, and MX240 routers support the
16-port 10-Gigabit Ethernet MPC (16x10GE 3D MPC) with model numbers
MPC-3D-16XGE-SFPP-R-B and MPC-3D-16 XGE-SFPP. This MPC provides scalability in
bandwidth, subscribers, and services capabilities of the routers.

The following are some of the key features of the 16x10GE 3D MPC:

« Contains 16 built-in 10-Gigabit Ethernet portsin groups of four each. It does not contain
separate slots for Modular Interface Cards (MICs).

« Supports up to 120 Gbps of full-duplex traffic.
« Supports LAN-PHY mode at 10.3125 Gbps.
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o NOTE: The 16x10GE 3D MPC does not support WAN-PHY mode.

« Supports small form-factor pluggable transceivers of the SFP+ standard. For a list of
supported SFPs, see the MX Series Interface Module Reference.

. Supports an effective line rate of twelve 10-Gigabit Ethernet ports. If all sixteen
10-Gigabit Ethernet ports are used, the line card is oversubscribed in the ratio of 4:3.

« Supports intelligent oversubscription services.
« Supports one full-duplex 10-Gigabit Ethernet tunnel interface for each Packet

Forwarding Engine. .

For information about the supported and unsupported Junos OS features for this MPC,
see “Protocols and Applications Supported by MX Series MPCs” in the MX Series Interface
Module Reference.

Related . 16xI0GE MPC

Documentation
« MX Series Interface Module Reference.

« Configuring the Number of Active Ports on a 16-Port 10-Gigabit Ethernet MPC on MX
Series Routers on page 93

« Configuring Junos OS to Run a Specific Network Services Mode in MX Series Routers
on page 102

« Configuring Tunnel Interfaces on MX Series Routers

Configuring the Number of Active Ports on a 16-Port 10-Gigabit Ethernet MPC on MX
Series Routers

The Junos OS provides the number-of-ports active-ports configuration statement at the
[edit chassis fpc slot-number] hierarchy level. This statement can be used for enabling
or disabling the physical ports on the Packet Forwarding Engines of a 16-port 10-Gigabit
Ethernet MPC (16x10GE 3D MPC). This configuration can be used for the following
purposes:

. Enabling Switch Control Board (SCB) redundancy—For maximum bandwidth
capabilities (12-port line-rate bandwidth), the 16x10GE 3D MPC uses all the available
SCBs (three SCBs for an MX960 router, two SCBs for an MX480 or MX240 router)
actively in the chassis.

If SCB redundancy (2+1SCBs on an MX960 router or 1+1 SCB on an MX480 or MX240
router) is required, ports on the line card can be disabled by setting the number of
usable ports per line card to 8. In such a case, the third and fourth ports (ports 0/2-3,
1/2-3,2/2-3, 3/2-3) on every Packet Forwarding Engine are disabled.

« Ensuring guaranteed bandwidth by preventing oversubscription—The
16x10GE 3D MPC supports one 10-Gigabit Ethernet tunnel interface for each Packet
Forwarding Engine. The effective line-rate bandwidth of the MPC is 12 ports because
of an oversubscription ratio of 4:3. Therefore, configuring a tunnel interface might
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further result in the Packet Forwarding Engines being oversubscribed. To prevent such
oversubscription and to ensure a guaranteed bandwidth, include the number-of-ports
configuration statement to disable one or two ports per Packet Forwarding Engine.

To configure the number of active ports on the MPC, include the number-of-ports
active-ports configuration statement at the [edit chassis fpc slot-number] hierarchy level:

[edit chassis fpc slot-number]
number-of-ports (8 | 12);

Specify either 8 or 12 ports using this statement. When eight active ports are configured,
two ports per Packet Forwarding Engine are disabled, and the LEDs on the MPC are set
to yellow. When you specify 12 active ports, one port per Packet Forwarding Engine is
disabled and the corresponding LED is set to yellow. When you do not include this
statement in the configuration, all 16 default ports on the MPC are active.

0 NOTE:

« Committing the configuration after including the number-of-ports
active-ports configuration statement brings down the Ethernet interfaces
for all the ports on the MPC before the ports configuration becomes active.

« A minimum of one high-capacity fan tray is necessary for meeting the
cooling requirements of the MPC. The Junos OS generates a chassis Yellow
alarm recommending fan tray upgrade for optimal performance, if the MX
router chassis contains an old fan tray.

For more information about the 16x10GE 3D MPC, see the MX Series Interface Module
Reference.

« 16-Port 10-Gigabit Ethernet MPC on MX Series Routers (16x10GE 3D MPC) Overview
on page 92

« Configuring Junos OS to Run a Specific Network Services Mode in MX Series Routers
on page 102

« Configuring Tunnel Interfaces on MX Series Routers

« number-of-ports on page 326

Configuring Tunnel Interfaces on an MX Series Router with a 16x10GE 3D MPC

MX960, MX480, and M240 routers support the 16-port 10-Gigabit Ethernet MPC (16x10GE
3D MPC) fixed configuration Field Replaceable Unit (FRU). Each Packet Forwarding
Engine on a16x10GE MPC can support a full-duplex 10Gbps tunnel without losing line-rate
capacity. Forexample, a full-duplex 10Gbps tunnel can be hosted on a 10-Gigabit-Ethernet
port, while two other 10-Gigabit-Ethernet ports on the same PFE can concurrently forward
line-rate traffic.

To configure an MPC and its corresponding Packet Forwarding Engine to use tunneling
services, include the tunnel-services statement at the [edit chassis fpc slot-number pic
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pic-number] hierarchy level. The Junos OS creates tunnel interfaces gr-fpoc/pic/port.0,
vt-fpoc/pic/port.0, and so on. You also configure the amount of bandwidth reserved for
tunnel services.

[edit chassis]
fpc slot-number {
pic number {
tunnel-services {
bandwidth 10g;

}
}
}

fpc slot-number is the slot number of the MPC. If two SCBs are installed, the range is O
through 11. If three SCBs are installed, the range is O through 5 and 7 through 11.

pic number is the number of the Packet Forwarding Engine on the MPC. The range is O
through 3.

bandwidth 10g is the amount of bandwidth to reserve for tunnel traffic on each Packet
Forwarding Engine.

In the following example, you create tunnel interfaces on Packet Forwarding Engine O
of MPC 4 with 10 Gbps of bandwidth reserved for tunnel traffic. With this configuration,
the tunnel interfaces created are gr-4/0/0, pe-4/0/0, pd-4/0/0, vt-4/0/0, and so on.

[edit chassis]
fpc 4 picO {
tunnel-services {
bandwidth 10g;
1
}

Related . 16-Port 10-Gigabit Ethernet MPC on MX Series Routers (16x10GE 3D MPC) Overview
Documentation on page 92

« Configuring Junos OS to Run a Specific Network Services Mode in MX Series Routers
on page 102

MPC3E on MX Series Routers Overview

In Junos OS Release 12.2 and later, MX960, MX480, and MX240 routers support the
MPC3E (MX-MPC3E-3D) with two MIC slots. The MPC provides the connection between
the customer’s Ethernet interfaces and the routing fabric of the MX Series chassis. The
MPC is inserted into a MIC slot in an MX series router. MICs provide the physical interface
and are installed into the MPCs.

The MPC3E supports these MICs as field replaceable units (FRUs):

. 100-Gigabit Ethernet MIC with CFP (model number MIC3-3D-1X100GE-CFP)
« 100-Gigabit Ethernet MIC with CXP (model number MIC3-3D-1X100GE-CXP)
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« 10-port 10-Port Gigabit Ethernet MIC with SFPP (model number MIC3-3D-10XGE-SFPP)
« 2-port 40-Gigabit Ethernet MIC with QSFP+ (model number MIC3-3D-2X40GE-QSFPP)

The MPC3E also supports these legacy MICs:

« 20-port Gigabit Ethernet MIC with SFP (model number MIC-3D-20GE-SFP)

. 2-port 10-Gigabit Ethernet MICs with XFP (model number MIC-3D-2XGE-XFP)
The MPC3E requires the Enhanced MX Switch Control Board (SCB) for fabric redundancy.
You can also continue to use existing SCBs without fabric redundancy. The MPC

interoperates with existing MX Series line cards, including Dense Port Concentrators
(DPCs) and Modular Port Concentrators (MPCs).

You can also configure the 100-Gigabit Ethernet MIC (MIC3-3D-1X100GE-CFP) to
interoperate with routers using the 100-Gigabit Ethernet PIC (Type 4 1X100GE PIC for
STFPC4 FPC) by using the forwarding-mode statement with the sa-multicast option at
the [edit chassis fpc slot pic slot] hierarchy level. For more information, see “Configuring
100-Gigabit Ethernet MIC (MIC3-3D-1X100GE-CFP) to Interoperate with 100-Gigabit
Ethernet PICs (Type 4 1X100GE PIC for STFPC4 FPC) Using SA Multicast Mode” on
page 99.

The MPC3E is based on a new Junos OS chipset for increased scalability for bandwidth,
subscribers, and service capabilities of the routers.

The MPC3E supports these key features:

« Supports 100-Gigabit Ethernet interfaces
. Supports two separate slots for MICs

« Supported MICs: MIC3-3D-1X100GE-CFP, MIC3-3D-1X100GE-CXP,
MIC3-3D-10XGE-SFPP, MIC3-3D-2X40GE-QSFP, MIC-3D-20GE-SFP, and the
MIC-3D-2XGE-XFP

« Supports up to 100 Gbps per MIC slot

« Supports up to 200 Gbps aggregate WAN bandwidth connectivity for the two MIC
slots; the line card is oversubscribed in the ratio of 1.5:1.

« Supports up to four full-duplex tunnel interfaces on the line card

« Supports intelligent oversubscription services

For more information about supported Junos OS features on the MPC3E, see Protocols
and Applications Supported by the MX24.0, MX480, MX960 MPC3E in the MX Series Interface
Module Reference.

The MPC3E supports feature parity with the following software features:

. Basic Layer 2 features and virtual private LAN service (VPLS) functionality
« Layer 3 routing protocols

« MPLS
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« Multicast forwarding

. Firewall filters and policers

« Class-of-service (CoS) support
« Tunnel support

« Interoperability with existing DPCs and MPCs

At a high level, the MPC3E does not currently support these features:
« Fine-grained queuing and input queuing

. Unified in-service software upgrade (ISSU)

« Multilink services

« Internet Group Management Protocol (IGMP) snooping with bridging, integrated routing
and bridging (IRB), or VPLS

« Intelligent hierarchical policers
« Precision time protocol (IEEE 1588)
« Synchronous Ethernet

« Virtual chassis support

For information about the supported and unsupported Junos OS features for this MPC,
see Protocols and Applications Supported by the MX24.0, MX480, MX960 MPC3E in the
MX Series Interface Module Reference.

Related . MPC3E MIC Overview
D tati
ocumentation - protocols and Applications Supported by the MX240, MX480, MX960 MPC3E
« Configuring Tunnel Interfaces on MX Series Routers with the MPC3E on page 97

. Configuring 100-Gigabit Ethernet MIC (MIC3-3D-1X100GE-CFP) to Interoperate with
100-Gigabit Ethernet PICs (Type 4 1X100GE PIC for STFPC4 FPC) Using SA Multicast
Mode on page 99

. 2-port 10-Gigabit Ethernet MICs with XFP
« 10-Port Gigabit Ethernet MIC with SFPP

« MX Series Interface Module Reference.

Configuring Tunnel Interfaces on MX Series Routers with the MPC3E

Because the MX Series routers do not support Tunnel Services PICs, you create tunnel
interfaces on MX Series routers by including the following statements at the [edit chassis]
hierarchy level:

[edit chassis]
fpc slot-number {
pic number {
tunnel-services {
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bandwidth (1g | 10g | 20g | 40g);
1
1
1

fpc slot-number is the slot number of the DPC, MPC, or MIC. On the MX80 router, the
range is O through 1. On other MX series routers, if two SCBs are installed, the range is O
through 11. If three SCBs are installed, the range is O through 5 and 7 through 11.

The pic number On MX80 routers, if the FPCis O, the PIC number can only be O. If the FPC
is 1, the PIC range is O through 3. For all other MX series routers, the range is O through 3.

bandwidth (1g | 10g | 20g | 40g) is the amount of bandwidth to reserve for tunnel traffic
on each Packet Forwarding Engine.

0 NOTE: When you use MPCs and MICs, tunnel interfaces are soft interfaces
and allow as much traffic as the forwarding-path allows, so it is advantageous
to setup tunnel services without artificially limiting traffic by use of the
bandwidth option. However, you must specify bandwidth when configuring
tunnel services for MX Series routers with DPCs or FPCs.

Bandwidth rates of 20 gigabits per second and 40 gigabits per second require
use of an MX Series router with the 100-Gigabit Ethernet Modular Port
Concentrator (MPC) and the 100-Gigabit CFP MIC.

1g indicates that 1 gigabit per second of bandwidth is reserved for tunnel traffic.

10g indicates that 10 gigabits per second of bandwidth is reserved for tunnel traffic.
20g indicates that 20 gigabits per second of bandwidth is reserved for tunnel traffic.
40g indicates that 40 gigabits per second of bandwidth is reserved for tunnel traffic.

If you specify a bandwidth that is not compatible, tunnel services are not activated. For
example, you cannot specify a bandwidth of 1 Gbps for a Packet Forwarding Engine on
a 10-Gigabit Ethernet 4-port DPC.

To verify that the tunnel interfaces have been created, issue the show interfaces terse
operational mode command. For more information, see the Junos Interfaces Command
Reference.

« Example: Configuring Tunnel Interfaces on a Gigabit Ethernet 40-Port DPC on page 251
« Example: Configuring Tunnel Interfaces on a 10-Gigabit Ethernet 4-Port DPC on page 252
. Example: Configuring Tunnel Interfaces on the MPC3E on page 252

. bandwidth (Tunnel Services) on page 278

. tunnel-services (Chassis) on page 371

. [edit chassis] Hierarchy Level
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Configuring 100-Gigabit Ethernet MIC (MIC3-3D-1X100GE-CFP) to Interoperate with
100-Gigabit Ethernet PICs (Type 4 1X100GE PIC for STFPC4 FPC) Using SA Multicast

Mode
Configuring
100-Gigabit Ethernet
MiICs

To configure a 100-Gigabit Ethernet MIC (MIC3-3D-1X100GE-CFP) to interoperate with
other Juniper Networks 100-Gigabit Ethernet PICs (Type 4 1X100GE PIC for STFPC4 FPC),
you can use the forwarding-mode statement with the sa-multicast option at the [edit
chassis fpc slot pic slot] hierarchy level.

SA multicast mode uses the multicast bit in the source MAC address for packet steering.
By default, the SA multicast bit is set to O for all packets sent by the 100-Gigabit Ethernet
MIC. The egress packet flow is the traffic flowing from the 100-Gigabit Ethernet MIC to
the 100-Gigabit Ethernet PIC. Since no VLAN tags are available, the SA multicast bit is
sent on the outgoing packets. At the other end, the 100-Gigabit Ethernet PIC looks at the
bit and forwards the packets to either Packet Forwarding Engine O or 1. The ingress packet
flow is the traffic flowing from a 100-Gigabit Ethernet PIC to a 100-Gigabit Ethernet MIC.
When the 100-Gigabit Ethernet PIC is sending out a packet, the multicast bit is set based
on the Packet Forwarding Engine packet received. The multicast bit is then transmitted
and the MPC3E sees the multicast bit on ingress.

0 NOTE: The SA multicast bit is ignored by MPC3E while learning the source
MAC addresses.

The interoperability mode between the 100-Gigabit Ethernet MIC and the 100-Gigabit
Ethernet PICis configured on a PIC basis. The MPC3E has two MIC slots and each TXTO0GE
MIC creates a single PIC. A 100-Gigabit Ethernet MIC plugged in to slot O corresponds to
PIC O and the MIC plugged in to slot 1 corresponds to PIC 2.

o NOTE: The configuration is valid only on PIC O and PIC 2.

To configure SA multicast mode on a Juniper Networks 100-Gigabit Ethernet MIC in MPC
0, PIC O for interconnection with another Juniper Networks 100-Gigabit Ethernet PIC, use
the set chassis fpc slot pic slot forwarding-mode sa-multicast command, as follows:

[edit chassis fpc slot pic slot]
forwarding-mode {
sa-multicast;

}

You can use the show forwarding-mode command to view the resulting configuration,
as follows:

[edit chassis fpc slot pic slot]
user@host# show forwarding-mode
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Configuring The default packet steering mode for the 100-Gigabit Ethernet PIC is SA multicast bit
100-Gigabit Ethernet mode. There is no SA multicast configuration required on the 100-Gigabit Ethernet PIC
pic toenable this mode.

0 NOTE: SA multicast mode can be configured, but it is not necessary.

The 100-Gigabit Ethernet PIC uses a Type 4 FPC and two 50 Gpbs Packet Forwarding
Engines to achieve 100 Gbps throughput. The 50 Gpbs physical interfaces are created
when the 100-Gigabit Ethernet PIC is plugged in. The two physical interfaces are visible
and configuration is allowed on both physical interfaces. The physical interfaces on the
100-Gigabit Ethernet PIC should be configured in static LAG mode without enabling Link
Aggregation Control Protocol (LACP). This ensures that a single 100-Gigabit aggregated
interface is visible on the link connecting to the 100-Gigabit Ethernet MIC instead of two
independent 50 Gpbs interfaces.

When the PIC is in aggregated Ethernet mode, the two physical interfaces on the same
PIC are aggregated into one AE physical interface. When the PIC is configured with two
physical interfaces, it creates the physical interfaces et-x/y/0:0 and et-x/y/0:1 where x
isthe FPC slot number andy is the PIC slot number. The example shows how to configure
two physical interfaces for PIC O in FPC 5:

chassis {
aggregated-devices {
ethernet {
device-count T;
1
}
}

interfaces {
et-5/0/0:0 {
gigether-options {
802.3ad ae0;
}
1
et-5/0/0:1{
gigether-options {
802.3ad ae0;
}
1
1

Related . forwarding-mode (100-Gigabit Ethernet)

Documentation . . .
. sa-multicast (100-Gigabit Ethernet)

Configuring the Power-On Sequence for DPCs on MX Series Routers with the Enhanced
AC PEM

MX Series routers running Junos OS Release 10.0 and later support an enhanced AC
Power Entry Module (PEM) to provide the necessary power infrastructure to support up
to twelve higher-capacity DPCs with higher port density and slot capacity. To support
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the cooling requirements for the enhanced AC PEMSs, the routers support enhanced fan
trays and fans. The Junos OS enables you to configure the power-on sequence for the
DPCs on an MX Series router chassis containing the new AC PEM. This enables you to
redistribute the available power to the DPCs based on your requirements and the
calculated power consumption of the DPCs. To configure the power-on sequence, include
the fru-poweron-sequence statement at the [edit chassis] hierarchy level:

[edit chassis]
fru-poweron-sequence;

Issue the show chassis power command to view power limits and usage details for the
DPCs. Issue the show chassis power sequence command to view details on the power-on
sequence for the DPCs. For more information about these commands, see the CLI Explorer.

If the power-on sequence is not configured by including the fru-poweron-sequence
statement, the Junos OS uses the ascending order of the slot numbers of the DPCs as
the sequence to power-on the DPCs.

Related . fru-poweron-sequence on page 305
Documentation

Configuring the Junos OS to Support Layer 2 Services on MX Series 3D Universal Edge
Routers with MS-DPCs

The Junos OS supports Layer 2 link services on MX Series 3D Universal Edge routers with
MS-DPCs and MX-FPCs with non-Ethernet IQE PICs that bundle PPP links from the Type
2 channelized SONET PICs. To enable the Layer 2 service packages such as LSQ interfaces,
include the service-package layer-2 statement at the [edit chassis fpc slot-number pic
pic-number adaptive-services] hierarchy level:

[edit chassis fpc slot-number pic pic-number adaptive-services]
service-package (layer-2 | layer-3);

Configuring the supported link services such as Multilink PPP (MLPPP), Compressed
Real-Time Transport Protocol (CRTP), real-time performance monitoring (RPM) is
identical to configuring these link services for a multiservices PIC. For more information
about Layer 2 link services, see the Junos Services Interfaces Configuration Release 11.2

Related . Configuring the Junos OS to Enable Service Packages on Adaptive Services Interfaces

Documentation on page 141

Configuring the Junos OS to Enable Session Offloading on MX Series 3D Universal Edge
Routers with MS-DPCs

The Junos OS enables you to configure session offloading for Multiservices DPCs on MX
Series routers. This enables Fast Update Filters (FUF) at the PIC level for a multiservices
interface (ms-fpc-pic-port). To configure session offloading, include the session-offload
statement at the [edit chassis fpc slot-number pic number adaptive-services service-package
extension-provider] hierarchy level:

Copyright © 2016, Juniper Networks, Inc. 101


http://www.juniper.net/techpubs/content-applications/cli-explorer/junos/

System Basics: Chassis-Level Features Configuration Guide

Related
Documentation

[edit chassis fpc slot-number pic number adaptive-services service-package
extension-provider]
session-offload;

Currently, session offloading is supported only for a maximum of one multiservices
interface.

0 NOTE: When session offloading is enabled for a Multiservices PIC, we
recommend that you limit dynamic application awareness features for
Intrusion Detection and Prevention (IDP) only for that interface.

. session-offload on page 348

Configuring Junos OS to Run a Specific Network Services Mode in MX Series Routers

Related
Documentation

You can configure MX Series 3D Universal Edge Routers to run in different network services
modes. Each network services mode defines how the chassis recognizes and uses certain
modules.

To configure the network services mode of an MX Series router:

1. Access the chassis hierarchy.

[edit]
user@host# edit chassis

2. Specify the network services mode that you want the router to use.

[edit chassis]
user@host# set network-services service

« Network Services Mode Overview on page 39

« Firewall Filters and Enhanced Network Services Mode Overview in the Junos OS Subscriber
Management, Release 12.3

« Restrictions on Junos OS Ethernet Network Services Mode and Enhanced Ethernet
Network Services Mode Features for MX Series Routers on page 42

« 16-Port 10-Gigabit Ethernet MPC on MX Series Routers (16x10GE 3D MPC) Overview
on page 92

. network-services on page 323

102
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« Configuring the Power-On Sequence for FPCs on T640, T1600, and T4000
Routers on page 103

Configuring the Power-On Sequence for FPCs on T640, T1600, and T4000 Routers

Starting with Junos OS Release 12.3, you can configure the power-on sequence for the
Flexible PIC Concentrators (FPCs) on T640, T1600,and T4000 routers. This configuration
enables you to redistribute the available power to the FPCs on the basis of your
requirements and the calculated power consumption of the FPCs.

To configure the power-on sequence:
1. At the [edit chassis] hierarchy level, configure the fru-poweron-sequence statement
indicating the order in which the FPCs need to be powered on.

[edit chassis]
user@host# set fru-poweron-sequence fru-poweron-sequence

For example:

[edit chassis]
user@host# set fru-poweron-sequence “021”

2. Verify the configuration by using the show command at the [edit chassis] hierarchy
level:

[edit chassis]
user@host# show
fru-poweron-sequence "0 2 1";
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0 NOTE:
« If the configured sequence contains invalid numbers, Junos OS considers
only the valid numbers in the sequence. The invalid numbers are silently
discarded.

. If the power-on sequence is not configured by including the
fru-poweron-sequence statement, Junos OS uses the ascending order of
the slot numbers of the FPCs as the sequence to power on the FPCs.

Related . Configuring the Six-Input DC Power Supply on page 203

Documentation
. fru-poweron-sequence on page 305
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Configuring J Series Chassis-Level
Features

« Configuring the Junos OS to Prevent the Resetting of the Factory Default or Rescue
Configuration During Current Configuration Failure on J Series Routers on page 105

« Configuring the Junos OS to Support the uPIM Mode on J Series Routers on page 106
« Configuring the Junos OS to Set a PIM Offline on J Series Routers on page 106

« Configuring the Junos OS to Disable Power Management on the J Series
Chassis on page 107

« Configuring J Series Services Router Switching Interfaces on page 107

Configuring the Junos OS to Prevent the Resetting of the Factory Default or Rescue
Configuration During Current Configuration Failure on J Series Routers

On J Series Services Routers, if the current configuration fails, you can load a rescue
configuration or the factory default configuration by pressing the CONFIG (Reset) button:

. Rescue configuration—When you press and quickly release the CONFIG button, the
configuration LED blinks green and the rescue configuration is loaded and committed.
The rescue configuration is user defined and must be set previously for this operation
to be successful.

« Factory defaults—When you hold the CONFIG button for more than 15 seconds, the
configuration LED blinks red and the router is set back to the factory default
configuration.

A CAUTION: When you set the router back to the factory default
configuration, the current committed configuration and all previous revisions
of the router’s configuration are deleted.

To limit how the CONFIG button resets a router configuration, include one or both of the
following statements at the [edit chassis] hierarchy level:

[edit chassis]
config-button {
no-clear;
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no-rescue;

}

no-clear—Prevents resetting the router to the factory default configuration. You can still
press and quickly release the button to reset to the rescue configuration (if one was set
previously).

no-rescue—Prevents resetting the router to the rescue configuration. You can still press
and hold the button for more than 15 seconds to reset to the factory default configuration.

When both the no-clear and no-rescue statements are present, the CONFIG button does
not reset to either configuration.

Configuring the Junos OS to Support the uPIM Mode on J Series Routers

Documentation

The 6-port, 8-port, and 16-port Gigabit Ethernet uPIMs used on the J Series routers (J2320,
J2350, J4350,and J6350) support Layer 2 switching and can forward traffic at both Layer
2 (switching) and Layer 3 (routing). You can configure a uPIM to run in either routing
mode (the default) or switching mode.

Routing mode provides the standard routing services. Switching mode allows traffic
forwarding at both Layer 2 and Layer 3. At Layer 2, a uPIM can switch intra-LAN traffic
from one LAN host to another, such as from one port on a uPIM to another on the same
UPIM. At Layer 3, a uPIM can route traffic to WAN interfaces and other PIMs present on
the chassis.

To configure the PIM mode, include the following statements at the [edit chassis fpc]
hierarchy level:

[edit chassis]
fpc foc-slot {
pic pim-slot {
ethernet {
pic-mode (switching | routing);
1
}
1

« Configuring the Junos OS to Set a PIM Offline on J Series Routers on page 106

« Configuring the Junos OS to Disable Power Management on the J Series Chassis on
page 107

Configuring the Junos OS to Set a PIM Offline on J Series Routers

On J Series routers, the system monitors the PIMs and verifies that a newly inserted PIM
falls within the power capacity of the chassis. PIMs that fall outside of acceptable power
ranges can be taken offline or disabled for power management purposes.

This operation differs from the power-off option used on non-J Series products.

To take a PIM offline, include the offline statement at the [edit chassis fpc slot-number]
hierarchy level:

106
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Related
Documentation

[edit chassis fpc slot-number]
offline;

« Configuring the Junos OS to Support the uPIM Mode on J Series Routers on page 106

« Configuring the Junos OS to Disable Power Management on the J Series Chassis on
page 107

Configuring the Junos OS to Disable Power Management on the J Series Chassis

Related
Documentation

Instead of setting a PIM offline, the power management feature on a chassis can be
disabled. The disable-power-management statement disables power management on
the chassis and, when used, causes any PIMs disabled because of exceeding chassis
power limits to come online.

It is important to consider power management carefully before enabling disabled PIMs.
If the PIMs have been disabled because they exceeded power limits, they should not be
enabled.

To disable power management on the J Series chassis, include the
disable-power-management statement at the [edit chassis] hierarchy level:

[edit chassis]
disable-power-management;

« Configuring the Junos OS to Set a PIM Offline on J Series Routers on page 106
« Configuring the Junos OS to Support the uPIM Mode on J Series Routers on page 106

Configuring J Series Services Router Switching Interfaces

Related
Documentation

In access switching mode, only one physical interface is configured for the entire Gigabit
Ethernet uPIM. The single physical interface serves as a virtual router interface (VRI).
Configuration of the physical port characteristics is done under the single physical
interface.

To configure Gigabit Ethernet uPIM physical Ethernet interface properties, include the
switch-port statement at the [edit interfaces ge-pim/0/0 switch-options] hierarchy level:

[edit interfaces ge-pim /0/0 switch-options]
switch-port port-number {
(auto-negotiation | no-auto-negotiation);
speed (10m | 100m | 1g);
link-mode (full-duplex | half-duplex);
}

. Example: Configuring J Series Services Router Switching Interfaces on page 252
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Configuring PIC-Specific Features

« Configuring the Junos OS to Make a Flexible PIC Concentrator Stay Offline on page 109

« Configuring the Junos OS to Enable SONET/SDH Framing for SONET/SDH
PICs on page 110

« Configuring Junos OS to Enable SONET/SDH Framing for ATM MICs on page 112

« Configuring the Junos OS to Use ATM Cell-Relay Accumulation Mode on an ATM1
PIC on page 113

« Configuring the Junos OS to Support the Sparse DLCI Mode on Channelized STM1 or
Channelized DS3 PICs on page 114

« Configuring the Junos OS to Enable a SONET PIC to Operate in Channelized
(Multiplexed) Mode on page 114

« Configuring the Junos OS to Support Channel Groups and Time Slots for Channelized
E1PICs on page 116

« Ranges for Channelized E1 Interfaces Configuration on page 117

« Configuring the Junos OS to Support ILMI for Cell Relay Encapsulation on an ATM2 1Q
PIC on page 118

« Configuring the Junos OS to Support the Link Services PIC on page 118

« Multiclass Extension for Multiple Classes of Service Using MLPPP (RFC
2686) on page 119

« Configuring the Junos OS to Enable Larger Delay Buffers for T1, E1, and DSO Interfaces
Configured on Channelized IQ PICs on page 119

« Maximum Delay Buffer with g-pic-large-buffer Statement Enabled on page 120
« Configuring a Policer Overhead on page 121

« Configuring a Port Speed on page 123

Configuring the Junos OS to Make a Flexible PIC Concentrator Stay Offline

By default, a Flexible PIC Concentrator (FPC) is configured to restart after a system
reboot. To configure an FPC to stay offline and prevent it from restarting, include the
power off statement at the [edit chassis fpc slot-number] hierarchy level:

[edit chassis fpc slot-number]
power off;
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Documentation

0 NOTE: You can use the request chassis fpc operational mode command to
take an FPC offline, but the FPC attempts to restart when you enter a commit
CLI command.

To bring an FPC online that is configured to stay offline and configure it to stay online,
include the power on statement at the [edit chassis fpc slot-number] hierarchy level:

[edit chassis fpc slot-number]
power on;

« Configuring the Junos OS to Make an SFM Stay Offline on page 84

« Router Chassis Configuration Statements on page 266

Configuring the Junos OS to Enable SONET/SDH Framing for SONET/SDH PICs

In Junos OS Release 8.4 and later, the family of next-generation SONET Phase | PICs
includes Type 1 and Type 2 PICs. Each PIC type has three varieties.

Typel PICs include:

o 2-port OC3
o 4-port OC3
« T-port OC12

Type 2 PICs include:

« 1-port OC48
« 4-port OC3
o 4-port OC12

The PICs are supported on Type 1 and Type 2 FPC interfaces. Hot-pluggable SFPs are
used as optical transponders. The PICs provide unprecedented flexibility by allowing the
user to configure a variety of modes on them through the configuration of
concatenation/nonconcatenation and speed.

The 4-port OC48 PIC with SFP installed, the next-generation SONET/SDH PICs with
SFP, and the 4-port OC192 PIC on M Series and T Series routers, support SONET or SDH
framing on a per-port basis. This functionality allows you to mix SONET and SDH modes
on interfaces on a single PIC.

Forinformation about configuring port speed for concatenate mode on a next-generation
PIC, see the Junos OS Hardware Network Operations Guide.

By default, SONET/SDH PICs use SONET framing. For a discussion of the differences
between the two standards, see the Junos OS SONET/SDH Interfaces Configuration Guide.

1o
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To configure a PIC to use SDH framing, include the framing statement at the [edit chassis
fpc slot-number pic pic-number] hierarchy level, specifying the sdh option:

[edit chassis]
user@host# set fpc slot-number pic pic-number framing sdh
[edit chassis]
user@host# show
fpc slot-number {

pic pic-number {

framing sdh;

1

}

On a TX Matrix or TX Matrix Plus router, include the framing statement at the [edit chassis
lcc number fpc slot-number pic pic-number] hierarchy level, specifying the sdh option:

[edit chassis lcc number]
user@host# set fpc slot-number pic pic-number framing sdh
[edit chassis lcc number]
user@host# show
fpc slot-number {

pic pic-number {

framing sdh;

1

1

To explicitly configure a PIC to use SONET framing, include the framing statement at the
[edit chassis fpc slot-number pic pic-number] hierarchy level, specifying the sonet option:

[edit chassis]
user@host# set fpc slot-number pic pic-number framing sonet
[edit chassis]
user@host# show
fpc slot-number {

pic pic-number {

framing sonet;

1

1

Ona TX Matrix or TX Matrix Plus router, include the framing statement at the [edit chassis
lcc number fpc slot-number pic pic-number] hierarchy level, specifying the sonet option:

user@host# set fpc slot-number pic pic-number framing sonet
[edit chassis lcc number]
user@host# show
fpc slot-number {

pic pic-number {

framing sonet;

1

1

Related . TX Matrix Router and T640 Router Configuration Overview on page 43
D tati
ocumentation « TX Matrix Plus Router and T1600 Router Configuration Overview on page 48
« Configuring the Junos OS to Enable a SONET PIC to Operate in Channelized
(Multiplexed) Mode on page 114
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Configuring Junos OS to Enable SONET/SDH Framing for ATM MICs

In Junos OS Release 12.1 and later, the ATM MIC enables support for ATM pseudowire on
MX Series routers. ATM MICs are rate-selectable at the following rates: 2-port OC12 or
8-port OC3. The MICs are supported on MPC interfaces. Hot-pluggable SFPs are used
as optical transponders. The MICs allow the user to configure both the mode and the
speed. The ATMMIC (2-port OC12 and the 8-port OC3) with SFP installed support SONET
or SDH framing on a per-port or per-PIC basis. To enable the entire MIC to function in
either SONET or SDH mode, you can configure framing at the MIC level. To enable the
framing on a port-by-port basis, you can configure framing at the port level.

o NOTE: This topic uses the term PIC for ATM MICs and the term FPC for MPC
where the reference is to a CLI or Junos OS entity.

By default, ATM MICs use SONET framing. For a discussion of the differences between
the two standards, see the Junos OS SONET/SDH Interfaces Configuration Guide.

To configure the MIC to use SDH framing on a per-PIC basis:
1. At the [edit chassis] hierarchy level in configuration mode, specify the PIC and the
framing mode to be configured.

[edit chassis]
user@host# set fpc fpc-slot pic pic-number framing sdh;

For example:

[edit chassis]
user@host# set fpc 2 pic O framing sdh;

2. Verify the configuration.

[edit chassis]
user@host# show
fpc 2 {
pic 0 {
framing sdh;

¥
}

To configure the MIC to use SDH framing on a per-port basis:

1. Atthe [edit chassis] hierarchy level in configuration mode, specify the PIC, port number,
and the framing mode to be configured.

[edit chassis]
user@host# set fpc foc-slot pic pic-number port port-number framing sdh;

For example:

[edit chassis]
user@host# set fpc 2 pic O port O framing sdh;

2. Verify the configuration.
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[edit chassis]
user@host# show
fpc 2 {

pic 0 {

port 0 {
framing sdh;
}
T

Related . Configuring a Port Speed on page 123
Documentation

Configuring the Junos OS to Use ATM Cell-Relay Accumulation Mode on an ATM1PIC

You can configure an Asynchronous Transfer Mode (ATM) 1 PIC to use cell-relay
accumulation mode. In this mode, the incoming cells (one to eight cells) are packaged
into a single packet and forwarded to the label-switched path (LSP). At the edge router,
this packet is divided in to individual cells and transmitted over the ATM interface.

o NOTE: When you configure an ATM PIC to use cell-relay accumulation, all
ports on the ATM PIC use cell-relay accumulation mode.

To configure an ATM PIC to use cell-relay accumulation mode, include the
atm-cell-relay-accumulation statement at the [edit chassis fpc slot-number pic pic-number]
hierarchy level:

[edit chassis fpc slot-number pic pic-number ]
atm-cell-relay-accumulation;

Ona TX Matrix or TX Matrix Plus router, include the atm-cell-relay-accumulation statement
at the [edit chassis lcc number fpc slot-number pic pic-number] hierarchy level:

[edit chassis lcc number fpc slot-number pic pic-number]
atm-cell-relay-accumulation;

Related . Configuring the Junos OS to Enable ATM2 Intelligent Queuing Layer 2 Circuit Transport
Documentation Mode on page 177

« Configuring the Junos OS to Support ILMI for Cell Relay Encapsulation on an ATM2 1Q
PIC on page 118

« Configuring the Junos OS to Enable Idle Cell Format and Payload Patterns for ATM
Devices on page 178

« atm-cell-relay-accumulation on page 276
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Configuring the Junos OS to Support the Sparse DLCI Mode on Channelized STM1 or
Channelized DS3 PICs

Related
Documentation

By default, original channelized DS3 and original channelized STM1-to-E1 (or T1) interfaces
can support a maximum of 64 data-link connection identifiers (DLCls) per channel—as
many as 1792 DLCls per DS3 interface or 4032 DLCIs per STM1 interface (O through 63).

In sparse DLCI mode, the full DLCI range (1 through 1022) is supported. This allows you
to use circuit cross-connect (CCC) and translation cross-connect (TCC) features by
means of Frame Relay on T1and Elinterfaces.

o NOTE: Sparse DLCI mode requires a Channelized STM1 or Channelized DS3
PIC.

DLCI O is reserved for Local Management Interface (LMI) signaling.

Channelized T3 (CT3) intelligent queuing (1Q) and STM1IQ interfaces support
a maximum of 64 DLCIs, numbered O through 1022, and therefore do not
require sparse mode.

The CT3 PIC must use field-programmable gate array (FPGA) hardware
revision 17 to run sparse DLCI mode.

To configure the router to use sparse DLCI mode, include the sparse-dicis statement at
the [edit chassis fpc slot-number pic pic-number] hierarchy level:

[edit chassis fpc slot-number pic pic-number ]
sparse-dlcis;

« Configuring the Junos OS to Enable a SONET PIC to Operate in Channelized
(Multiplexed) Mode on page 114

. Configuring the Junos OS to Support Channelized DS3-to-DS0 Naming for Channel
Groups and Time Slots on page 135

« Configuring the Junos OS to Support Channel Groups and Time Slots for Channelized
E1PICs on page 116

« Configuring the Junos OS to Support Channelized STM1 Interface Virtual Tributary
Mapping on page 137

« Configuring the Junos OS to Enable Larger Delay Buffers for T1, E1, and DSO Interfaces
Configured on Channelized IQ PICs on page 119

Configuring the Junos OS to Enable a SONET PIC to Operate in Channelized
(Multiplexed) Mode

By default, SONET PICs (interfaces with names so-fpc/pic/port) operate in concatenated
mode, a mode in which the bandwidth of the interface is in a single channel.

N4
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To configure a PIC to operate in channelized (multiplexed) mode, include the
no-concatenate statement at the [edit chassis fpc slot-number pic pic-number] hierarchy
level:

[edit chassis]
user@host# set fpc slot-number pic pic-number no-concatenate
[edit chassis]
user@host# show
fpc slot-number {

pic pic-number {

no-concatenate;

1

1

On a TX Matrix or TX Matrix Plus router, include the no-concatenate statement at the
[edit chassis lcc number fpc slot-number pic pic-number] hierarchy level:

[edit chassis lcc number]
user@host# set fpc slot-number pic pic-number no-concatenate
[edit chassis lcc number]
user@host# show
fpc slot-number {

pic pic-number {

no-concatenate;

1

}

When configuring and displaying information about interfaces that are operating in
channelized mode, you must specify the channel number in the interface name
(physical:channel); for example, so-2/2/0:0 and so-2/2/0:1.

0 NOTE: On SONET OC48 interfaces that are configured for channelized
(multiplexed) mode, the bytes el-quiet and bytes f1 options in the sonet-options
statement have no effect. The bytes 2, bytes z3, bytes z4, and path-trace
options work correctly on channel 0. These bytes work in the transmit direction
only onchannels 1, 2,and 3.

The M160 four-port SONET/SDH OC12 PIC can run each of the OC12 links in
concatenated mode only and requires a Type 2 M160 FPC. Similarly, the
4-port SONET/SDH OC3 PIC cannot run in nonconcatenated mode on any
platform.

Related . Configuring the Junos OS to Enable SONET/SDH Framing for SONET/SDH PICs on
Documentation page 110

« Configuring the Junos OS to Support the Sparse DLCI Mode on Channelized STM1 or
Channelized DS3 PICs on page 114
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Configuring the Junos OS to Support Channel Groups and Time Slots for Channelized

E1PICs

Each Channelized E1PIC has 10 E1 ports that you can channelize to the NxDSO level. Each
Elinterface has 32 time slots (DS0), in which time slot O is reserved. You can combine
one or more of these timeslots (DS-0) to create a channel group (NxDS-0). There can
be a maximum of 32 channel groups per E1 interface. Thus, you can configure as many
as 320 channel groups per PIC (10 ports x 32 channel groups per port).

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 ranging from O through 23. (See Table 12 on page 117 for
more information about ranges.)

You can use any of the values within the range available for x; you do not have to configure
the links sequentially. The software applies the interface options you configure according
to the following rules:

« You can configure the el-options statement for channel group O only; for example,
ds-0/0/0:0.

« There are no restrictions on changing the default dsO-options.

« Ifyoudelete a configuration you previously committed for channel group O, the options
return to the default values.

To configure the channel groups and time slots for a Channelized E1 interface, include
the channel-group and timeslots statements at the [edit chassis fpc slot-number pic
pic-number cel el port-number] hierarchy level:

[edit chassis fpc slot-number pic pic-number cel el port-number]
channel-group channel-number timeslots slot-number,;

0 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: none
of the DSO functionality is accessible.

0 NOTE: The FPC slot range depends on the platform. The maximum range of
0 through 7 applies to M40 routers; for M20 routers, the range is O through
3; for M10 routers the range is O through 1; for M5 routers, the only applicable
value is 0. The Channelized E1 PIC is not supported on M160 routers.

16
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The theoretical maximum number of channel groups possible per PIC is 10 x 24 = 240.
This is within the maximum bandwidth available.

There are 32 time slots on an Elinterface. You can designate any combination of time
slots for usage.

To use time slots 1through 10, designate slot-number as in this example:

[edit chassis fpc 1 pic 2 cel el 6]
channel-group 3 timeslots 1-10;

To use time slots 1 through 5, time slot 10, and time slot 24, designate slot-number as in
this example:

[edit chassis fpc 3 pic 0 cel el 2]
channel-group 1 timeslots 1-5,10,24;

Do not include spaces in a list of time slot numbers.

Related . Ranges for Channelized E1 Interfaces Configuration on page 117
Documentation

Ranges for Channelized E1 Interfaces Configuration

Table 12 on page 117 shows the ranges for configuring channel groups and time slots for
Channelized ET Interfaces.

Table 12: Ranges for Channelized E1 Configuration

Iltem Variable Range

FPC slot slot-number O through 7 (see note below)
PIC slot pic-number 0 through 3

Elport port-number O through 9

DSO channel group group-number O through 23

Time slot slot-number  1through 32

0 NOTE: The FPC slot range depends on the router. For the TX Matrix and TX
Matrix Plus routers, the range is from 0 through 31. For M40, M40e, M160,
M320, M120, and other T Series routers, the range is from 0 through 7. For
M20 routers, the range is from 0 through 3. For M10 and M10Qi routers, the
range is from 0 through 1. For M5 and M7i routers, the only applicable value
is 0.

Related . Configuring the Junos OS to Support Channel Groups and Time Slots for Channelized
Documentation E1PICs on page 116
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Configuring the Junos OS to Support ILMI for Cell Relay Encapsulation onan ATM2 IQ

PIC

Documentation

Integrated Local Management Interface (ILMI) is supported on AAL5S interfaces, regardless
of transport mode. To enable ILMI on interfaces with cell-relay encapsulation, you must
configure an ATM2 1Q PIC to use Layer 2 circuit trunk transport mode.

To configure ILMI on an interface with cell-relay encapsulation, include the following
statements:

[edit chassis fpc slot-number pic pic-number]
atm-l2circuit-mode trunk trunk;
[edit interfaces at-fpc/pic/port]
encapsulation atm-ccc-cell-relay;
atm-options {

ilmi;

pic-type atm2;
}
unit logical-unit-number {

trunk-id number;

}

For an example on how to enable ILMI for cell relay, see the Junos OS ATM Interfaces
Configuration Guide.

« Configuring the Junos OS to Enable ATM2 Intelligent Queuing Layer 2 Circuit Transport
Mode on page 177

Configuring the Junos OS to Support the Link Services PIC

The Multilink Protocol enables you to split, recombine, and sequence datagrams across
multiple logical data links. The goal of multilink operation is to coordinate multiple
independent links between a fixed pair of systems, providing a virtual link with greater
bandwidth than any of the members.

The Link Services PIC supports the following Multilink Protocol encapsulation types at
the logical unit level:

« Multilink Point-to-Point Protocol (MLPPP)

« Multilink Frame Relay (MLFR FRF.15)

The Link Services PIC also supports the Multilink Frame Relay UNIand NNI (MLFR FRF.16)
encapsulation type at the physical interface level.

MLFR (FRF.16) is supported on a channelized interface, ls-fpc/pic/port:channel, which
denotes a single MLFR (FRF.16) bundle. For MLFR (FRF.16), multiple links are combined
to form one logical link. Packet fragmentation and reassembly occur on a per-virtual
circuit (VC) basis. Each bundle can support multiple VCs. The physical connections must
be E1, T1, channelized DS3 to DST, channelized DS3 to DSO, channelized E1, channelized
STM 1, or channelized IQ interfaces.

18
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The default number of bundles per Link Services PIC is 16, ranging from ls-fpc/pic/port:0
to ls-fpc/pic/port:15.

To configure the number of bundles on a Link Services PIC, include the mlfr-uni-nni-bundles
statement at the [edit chassis fpc slot-number pic pic-number] hierarchy level:

[edit chassis fpc slot-number pic pic-number]
mlfr-uni-nni-bundles number;

The maximum number of MLFR UNINNIbundles each Link Services PIC can accommodate
is 128. A link can associate with one link services bundle only.

o NOTE: The Link Services PIC is not compatible with the M160 or T Series
routers.

Related . Multiclass Extension for Multiple Classes of Service Using MLPPP (RFC 2686) on
Documentation page 119

Multiclass Extension for Multiple Classes of Service Using MLPPP (RFC 2686)

The multiclass extension to the MLPPP extension enables multiple classes of service
using MLPPP. For more information, see RFC 2686, The Multi-Class Extension to Multi-Link
PPP. The Junos OS PPP implementation does not support the negotiation of address
field compression and protocol field compression PPP NCP options. The software always
sends a full 4-byte PPP header.

Related . Configuring the Junos OS to Support the Link Services PIC on page 118
Documentation

Configuring the Junos OS to Enable Larger Delay Buffers for T1, E1, and DSO Interfaces
Configured on Channelized IQ PICs

By default, T1, E1, and NxDSO interfaces configured on channelized |Q PICs are limited
t0 100,000 microseconds of delay buffer. (The default average packet size on the IQ PIC
is 40 bytes.) For these interfaces, it might be necessary to configure a larger buffer size
to prevent congestion and packet dropping.

To ensure traffic is queued and transmitted properly, you can configure a buffer size
larger than the default maximum. To set the average packet size used to calculate the
number of notification queue entries in the IQ PIC to 256 bytes, include the
g-pic-large-buffer large-scale statement at the [edit chassis fpc slot-number pic pic-number]
hierarchy level:

[edit chassis fpc slot-number pic pic-number]
g-pic-large-buffer {
large-scale;

}

Ona TX Matrix router or a TX Matrix Plus router, include the g-pic-large-buffer large-scale
statement at the [edit chassis lcc number fpc slot-number pic pic-number] hierarchy level:

Copyright © 2016, Juniper Networks, Inc. 19



System Basics: Chassis-Level Features Configuration Guide

Related
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[edit chassis lcc number fpc slot-number pic pic-number]
g-pic-large-buffer {
large-scale;

}

0 NOTE: When you commit the configuration after including the

g-pic-large-buffer statement for a PIC, the Junos OS temporarily takes the
PIC offline and brings it back online before the new configurationis activated

and becomes the current operational configuration.

This statement sets the maximum buffer size. (See Table 13 on page 120.)

For information on configuring the buffer size, see the Junos Class of Service Configuration

Guide.

« Maximum Delay Buffer with g-pic-large-buffer Statement Enabled on page 120

Maximum Delay Buffer with g-pic-large-buffer Statement Enabled

Table 13 on page 120 lists the maximum delay buffer that can be configured for T1, E1, and

DSO interfaces configured on Channelized IQ PICs:

Table 13: Maximum Delay Buffer with g-pic-large-buffer Statement

Enabled

Platform, PIC, or Interface Type ’ Maximum Buffer Size

With Large Buffer Sizes Not Enabled

T Series and M320 routers 50,000 microseconds

Other M Series routers 200,000 microseconds
IQ PICs on all routers 100,000 microseconds
Channelized T1/El interface on 400,000 microseconds

J Series Services Routers

With Large Buffer Sizes Enabled

Channelized T3 and channelized OC3 DLCls—Maximum sizes vary by shaping rate:

With shaping rate from 64,000 4,000,000 microseconds
through 255,999 bps

With shaping rate from 256,000 2,000,000 microseconds
through 511,999 bps

With shaping rate from 512,000 1,000,000 microseconds
through 1,023,999 bps
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Table 13: Maximum Delay Buffer with g-pic-large-buffer Statement
Enabled (continued)

Platform, PIC, or Interface Type Maximum Buffer Size

With shaping rate from 1,024,000 500,000 microseconds
through 2,048,000 bps

With shaping rate from 400,000 microseconds
2,048,001 bps through 10 Mbps

With shaping rate from 300,000 microseconds
10,000,001 bps through 20 Mbps

With shaping rate from 200,000 microseconds
20,000,001 bps through 30 Mbps

With shaping rate from 150,000 microseconds
30,000,001 bps through 40 Mbps

With shaping rate up to 100,000 microseconds
40,000,001 bps or higher

NxDSO IQ Interfaces—Maximum sizes vary by channel size:

1XxDSO through 3xDS0 4,000,000 microseconds
4xDSO0O through 7xDS0 2,000,000 microseconds
8xDSO0 through 15xDS0 1,000,000 microseconds
16xDS0 through 32xDS0 500,000 microseconds
Other IQ interfaces 500,000 microseconds

Related . Configuring the Junos OS to Enable Larger Delay Buffers for T1, E1, and DSO Interfaces
Documentation Configured on Channelized IQ PICs on page 119

Configuring a Policer Overhead

Configuring a policer overhead allows you to control the rate of traffic sent or received
on an interface. When you configure a policer overhead, the configured policer overhead
value (bytes) is added to the length of the final Ethernet frame. This calculated length
of frame is used to determine the policer or the rate limit action. Therefore, the policer
overhead enables you to control the rate of traffic sent or received on an interface. You
can configure the policer overhead to rate-limit queues and Layer 2 and MAC policers.
The policer overhead and the shaping overhead can be configured simultaneously on an
interface.
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This feature is supported on M Series and T Series routers with IQ2 PICs or IQ2E PICs, on
MX Series DPCs.

To configure a policer overhead for controlling the rate of traffic sent or received on an
interface:

1. Inthe [edit chassis] hierarchy level in configuration mode, create the interface on
which to add the policer overhead to input or output traffic.

[edit chassis]
user@host# edit fpc fpc pic pic

For example:

[edit chassis]
user@host# edit fpc O pic 1

2. Configure the policer overhead to control the input or output traffic on the interface.
You could use either statement or both the statements for this configuration.

[edit chassis fpc fpc pic pic]
user@host# set ingress-policer-overhead bytes;
user@host# set egress-policer-overhead bytes;

For example:

[edit chassis fpc O pic 1]
user@host# set ingress-policer-overhead 10;
user@host# set egress-policer-overhead 20;

3. Verify the configuration:

[edit chassis]
user@host# show
fpc 0 {
pic 1 {
ingress-policer-overhead 10;
egress-policer-overhead 20;

0 NOTE: When the configuration for the policer overhead bytes ona PIC is
changed, the PIC goes offline and then comes back online. In addition, the
configuration in the CLI is on a per-PIC basis and, therefore, applies to all the
ports on the PIC.

Related . egress-policer-overhead on page 293

Documentation
. ingress-policer-overhead on page 311
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Configuring a Port Speed

Configuring a port speed allows you to enable rate-selectability on a per-port basis. When
you configure a speed on a per-port basis, you can use the same MIC hardware as you
upgrade your network from OC3 to OC12 or OC48 speeds.

This feature is supported on MX Series routers with SONET/SDH OC3/STM1 (Multi-Rate)
MICs (MIC-3D-80C30C12-40C48-SFP and MIC-3D-40C30C12-10C48-SFP), Channelized
SONET/SDH OC3/STM1 (Multi-Rate) MICs with SFP (MIC-3D-8CHOC3-4CHOC12 and
MIC-3D-4CHOC3-2CHOC12), and ATM MICs with SFP (MIC-3D-80C3-20C12-ATM).

To configure a port speed on the chassis for enabling rate-selectability on a per-port
basis:

1. At the [edit chassis] hierarchy level in configuration mode, specify the port and the
port speed that need to be configured. You can use one of the following speed
attributes for this configuration.

[edit chassis]

user@host# set fpc fpc-slot pic pic-number port port-number speed oc12-stmé4 ;
user@host# set fpc foc-slot pic pic-number port port-number speed oc3-stm1;
user@host# set fpc foc-slot pic pic-number port port-number speed oc48-stm16 ;

0 NOTE: You can configure the oc12-stm4, oc3-stm]1, and oc48-stm16 port
speed options for SONET/SDH OC3/5TM1 (Multi-Rate) MICs. However,
for Channelized SONET/SDH OC3/5TM1 (Multi-Rate) MICs with SFP and
ATM MICs, you can configure only the oc12-stm4 and oc3-stm1 port speed
options.

Also, for ATM MICs, you can configure the oc12-stm4 port speed option
only for ports O and 4. If you configure the oc12-stmé4 port speed option
for port O, then ports 1,2, and 3 are disabled. Similarly, if you configure the
ocl12-stm4 port speed for port 4, then ports 5,6, and 7 are disabled.

For example:

[edit chassis]
user@host# set fpc 3 pic O port O speed oc12-stm4

2. Verify the configuration:

[edit chassis]
user@host# show
fpc 3 {
pic 0 {
port 0 {
speed ocl2-stm4;

¥
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Related
Documentation

By default, rate-selectability is enabled on MX Series routers with SONET/SDH OC3/STM1
(Multi-Rate) MICs, Channelized SONET/SDH OC3/5TM1 (Multi-Rate) MICs with SFP,
and ATM MICs. However, rate-selectability can be disabled only on the 8-port SONET/SDH
OC3/5TM1 (Multi-Rate) MIC.

To disable rate-selectability on the 8-port SONET/SDH OC3/STM1 (Multi-Rate) MIC:

1. Atthe [edit chassis] hierarchy level in configuration mode, disable rate-selectability
by using the no-multi-rate statement.

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

For example:

[edit chassis]
user@host# set fpc 3 pic O no-multi-rate

2. Verify the configuration:

[edit chassis]
user@host# show
fpc 3 {
pic 0 {
no-multi-rate;

3

0 NOTE: You candisable rate-selectability by using the no-multi-rate statement
only on the 8-port SONET/SDH OC3/5STM1 (Multi-Rate) MIC with SFP. The
no-multi-rate statement has no effect on the 4-port SONET/SDH OC3/5TM1
(Multi-Rate) MIC with SFP, the Channelized SONET/SDH OC3/STM1
(Multi-Rate) MICs with SFP, or the ATM MIC.

. speedon page 353

« no-multi-rate on page 325
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Configuring Resynchronization of FPC
Sequence Numbers when a new FPC is
Brought Online

« Configuring the Junos OS to Resynchronize FPC Sequence Numbers with Active FPCs
when an FPC Comes Online on page 125

Configuring the Junos OS to Resynchronize FPC Sequence Numbers with Active FPCs
when an FPC Comes Online

On M320, T320, T640, T1600, TX Matrix, and TX Matrix Plus routers, when you bring a
Flexible PIC Concentrator (FPC) online, the sequence number on the FPC may not be

synchronized with the other active FPCs in the router, which may result in the loss of a
small amount of initial traffic.

To avoid any traffic loss, include the fpc-resync statement at the [edit chassis] hierarchy
level. This ensures that the sequence numbers of the FPC that is brought online is
resynchronized with the other active FPCs in the router.

[edit chassis]
fpc-resync;

0 NOTE: In order to prevent traffic blackholing, the fpc-resync command will
have no effect if a single LMNR based FPC and one or more I-chip FPCs exist
in the same chassis.

Related . fpc-resync on page 304
Documentation
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Configuring Chassis Settings to Support
Aggregated Devices

« Configuring Junos OS for Supporting Aggregated Devices on page 127

Configuring Junos OS for Supporting Aggregated Devices

Junos OS supports the aggregation of physical devices into defined virtual links, such as
the link aggregation of Ethernet interfaces defined by the IEEE 802.3ad standard.

Tasks for configuring aggregated devices are:

« Configuring Virtual Links for Aggregated Devices on page 127

« Configuring LACP Link Protection at the Chassis Level on page 128
« Enabling LACP Link Protection on page 128

. Configuring System Priority on page 129

« Configuring the Maximum Links Limit on page 129

Configuring Virtual Links for Aggregated Devices

To define virtual links, you need to specify the associations between physical and logical
devices within the [edit interfaces] hierarchy, and assign the correct number of logical
devices by including the device-count statement at the [edit chassis aggregated-devices
ethernet] and [edit chassis aggregated-devices sonet] hierarchy levels:

[edit chassis]
aggregated-devices {
ethernet {
device-count number;
1
sonet {
device-count number;
1
}

For M Series and T Series routers you can configure a maximum of 128 aggregated
interfaces (LAG bundles). On MX Series routers running Junos release 14.2R2 and earlier,
you can configure a maximum of 480 aggregated interfaces. For MX Series routers running
Junos release 14.2R3 and later you can configure a maximum of 1000 aggregated
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interfaces. In all cases the aggregated interfaces are numbered from ae0 through ae4091

For SONET/SDH, starting with Junos OS Release 13.2, the maximum number of logical
interfaces is 16, numbered from as0 through as15.

Configuring LACP Link Protection at the Chassis Level

Link Aggregation Control Protocol (LACP) is one method of bundling several physical
interfaces to form one logical interface. You can configure both VLAN-tagged and
untagged aggregated Ethernet with or without LACP enabled. LACP exchanges are made
between actors and partners. An actor is the local interface in an LACP exchange. A
partner is the remote interface in an LACP exchange.

LACP link protection enables you to force active and standby links within an aggregated
Ethernet. You configure LACP link protection by using the link-protection and
system-priority statements at either the chassis or interface level and by configuring port
priority at the interface level using the system-priority statement. Configuring LACP
parameters at the chassis level results in all aggregated Ethernet interfaces using the
defined values unless overridden by the LACP configuration on a specific interface.

[edit chassis]
aggregated-devices {
ethernet {
lacp {
link-protection {
non-revertive;
}
system-priority priority;
}
1
1

0 NOTE: LACP link protection also uses port priority. You can configure port
priority at the Ethernet interface [gigether-options] hierarchy level using the
port-priority statement. If you choose not to configure port priority, LACP link
protection uses the default value for port priority (127).

Enabling LACP Link Protection

To enable LACP link protection for aggregated Ethernet interfaces on the chassis, use
the link-protection statement at the [edit chassis aggregated-devices ethernet lacp]
hierarchy level:

[edit chassis aggregated-devices ethernet lacp]
link-protection {
non-revertive;

}

By default, LACP link protection reverts to a higher-priority (lower-numbered) link when
that higher-priority link becomes operational or a link is added to the aggregator that is
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determined to be higher in priority. However, you can suppress link calculation by adding
the non-revertive statement to the LACP link protection configuration. In nonrevertive
mode, after a link is active and collecting and distributing packets, the subsequent addition
of a higher-priority (better) link does not result in a switch, and the current link remains
active.

A CAUTION: If both ends of an aggregator have LACP link protection enabled,
make sure to configure both ends of the aggregator to use the same mode.
Mismatching LACP link protection modes can result in lost traffic.

Configuring System Priority

To configure LACP system priority for aggregated Ethernet interfaces on the chassis, use
the system-priority statement at the [edit chassis aggregated-devices ethernet lacp]
hierarchy level:

[edit chassis aggregated-devices ethernet lacp]
system-priority priority;

The system priority is a 2-octet binary value that is part of the LACP system ID. The LACP
system ID consists of the system priority as the two most-significant octets and the
interface MAC address as the six least-significant octets. The system with the numerically
lower value for system priority has the higher priority. By default, system priority is 127,
with a range of O through 65,535.

Configuring the Maximum Links Limit

To configure the maximum links limit, use the maximum-links statement at the [edit
chassis aggregated-devices] hierarchy level:

[edit chassis aggregated-devices]
maximum-links maximum-links-limit;

Related . Configuring an Aggregated Ethernet Interface

Documentation « Junos® OS Ethernet Interfaces

. Configuring Aggregated Ethernet Interfaces on PTX Series Packet Transport Switches
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Configuring Chassis Settings to Support
Load Balancing

« Configuring ECMP Next Hops for RSVP and LDP LSPs for Load Balancing on page 131

Configuring ECMP Next Hops for RSVP and LDP LSPs for Load Balancing

The Junos OS supports configurations of 16, 32, or 64 equal-cost multipath (ECMP) next
hops for RSVP and LDP LSPs on M10i routers with an Enhanced CFEB, and M320, M120,
MX Series, and T Series routers. For networks with high-volume traffic, this provides more
flexibility to load-balance the traffic over as many as 64 LSPs.

To configure the maximum limit for ECMP next hops, include the maximum-ecmp
next-hops statement at the [edit chassis] hierarchy level:

[edit chassis]
maximum-ecmp next-hops;

You can configure a maximum ECMP next-hop limit of 16, 32, or 64 using this statement.
The default limitis 16.

o NOTE: MX Series routers with one or more Modular Port Concentrator (MPC)
cards and with Junos OS 11.4 or earlier installed, support the configuration of
the maximum-ecmp statement with only 16 next hops. You should not
configure the maximum-ecmp statement with 32 or 64 next hops. When you
commit the configuration with 32 or 64 next hops, the following warning
message appears:

Error: Number of members in Unilist NH exceeds the maximum supported 16 on
Trio.

The following types of routes support the ECMP maximum next-hop configuration for
as many as 64 ECMP gateways:

. Static IPv4 and IPv6 routes with direct and indirect next-hop ECMPs
« LDPingress and transit routes learned through associated IGP routes

« RSVP ECMP next hops created for LSPs
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« OSPF IPv4 and IPv6 route ECMPs
« ISIS IPv4 and IPv6 route ECMPs
. EBGP IPv4 and IPv6 route ECMPs

« IBGP (resolving over IGP routes) IPv4 and IPv6 route ECMPs

The enhanced ECMP limit of up to 64 ECMP next hopsis also applicable for Layer 3 VPNs,
Layer 2 VPNs, Layer 2 circuits, and VPLS services that resolve over an MPLS route, because
the available ECMP paths in the MPLS route can also be used by such traffic.

NOTE:
0 The following FPCs on M320, T640, and T1600 routers only support 16 ECMP
next hops:

« (M320, T640, and T1600 routers only) Enhanced |l FPC1
« (M320, T640, and T1600 routers only) Enhanced Il FPC2
« (M320 and T640 routers only) Enhanced Il FPC3

« (T640 and T1600 routers only) FPC2

« (T640 and T1600 routers only) FPC3

If a maximum ECMP next-hop limit of 32 or 64 is configured on an M320,
T640,0r T1600 router with any of these FPCs installed, the Packet Forwarding
Engines on these FPCs use only the first 16 ECMP next hops. For Packet
Forwarding Engines on FPCs that support only 16 ECMP next hops, the Junos
OS generates a system log message if a maximum ECMP next-hop limit of
32 or 64 is configured. However, for Packet Forwarding Engines on other FPCs
installed on the router, a maximum configured ECMP limit of 32 or 64 ECMP
next hops is applicable.

132
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0 NOTE: If RSVP LSPs are configured with bandwidth allocation, for ECMP
next hops with more than 16 LSPs, traffic is not distributed optimally based
on bandwidths configured. Some LSPs with smaller allocated bandwidths
receive more traffic than the ones configured with higher bandwidths. Traffic
distribution does not strictly comply with the configured bandwidth allocation.
This caveat is applicable to the following routers:

. T1600 and T640 routers with Enhanced Scaling FPC1, Enhanced Scaling
FPC2, Enhanced Scaling FPC3, Enhanced Scaling FPC 4, and all Type 4
FPCs

. M320 routers with Enhanced Il FPC1, Enhanced Il FPC2, and Enhanced IlI
FPC3

« MX Series routers with all types of FPCs and DPCs, excluding MPCs. This
caveat is not applicable to MX Series routers with line cards based on the
Junos Trio chipset.

« M120 routers with Type 1, Type 2, and Type 3 FPCs
« M10i routers with Enhanced CFEB

Next-hop cloning and permutations are disabled on T Series routers with Enhanced
Scaling FPCs (Enhanced Scaling FPCI1, Enhanced Scaling FPC2, Enhanced Scaling FPC3,
and Enhanced Scaling FPC 4) that support enhanced load-balancing capability. As a
result, memory utilization is reduced for a highly scaled system with a high number of
next hops on ECMP or aggregated interfaces. Next-hop cloning and permutations are
also disabled on T Series routers with Type-4 FPCs.

To view the details of the ECMP next hops, issue the show route command. The show
route summary command also shows the current configuration for the maximum ECMP
limit. To view details of the ECMP LDP paths, issue the traceroute mpls ldp command.

Related . maximum-ecmp on page 318
Documentation
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Configuring Chassis Settings to Support
Channelized Interfaces

« Configuring the Junos OS to Support Channelized DS3-to-DS0 Naming for Channel
Groups and Time Slots on page 135

« Ranges for Channelized DS3-to-DS0 Configuration on page 136

« Configuring the Junos OS to Support Channelized STM1 Interface Virtual Tributary
Mapping on page 137

« Configuring the Junos OS to Enable Channelization on DS3/E3 MIC on page 137

Configuring the Junos OS to Support Channelized DS3-to-DS0 Naming for Channel
Groups and Time Slots

You can configure 28 T1 channels per T3 interface. Each T1 link can have up to eight
channel groups, and each channel group can hold any combination of DSO time slots.
To specify the T1link and DSO channel group number in the name, use colons (:) as
separators. For example, a Channelized DS3-to-DSO0 PIC might have the following physical
and virtual interfaces:

ds-0/0/0:x:y

where x is a T1 link ranging from O through 27 and y is a DSO channel group ranging from
0 through 7. (See Table 14 on page 136 for more information about ranges.)

You can use any of the values within the range available for x and y; you do not have to
configure the links sequentially. The software applies the interface options you configure
according to the following rules:

« You can configure t3-options for t1 link O and channel group O only; for example,
ds-0/0/0:0:0.

- You can configure t1-options for any t1 link value, but only for channel group O; for
example, ds-0/0/0:x:0.

« There are no restrictions on changing the default dsO-options.

. If you delete a configuration you previously committed for channel group O, the options
return to the default values.
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To configure the channel groups and time slots for a channelized DS3 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 channel-number timeslots slot-number;

o NOTE: If you commit the interface name but do not include the [edit chassis]
configuration, the Channelized DS3-t0-DSO0 PIC behaves like a Channelized
DS3-to- DS1 PIC: none of the DSO functionality is accessible.

o NOTE: The FPC slot range depends on the platform. The maximum range of
0 through 7 applies to M40 routers; for M20 routers, the range is O through
3; for M10 routers the range is O through 1; for M5 routers, the only applicable
value is 0. The Multichannel DS3 (Channelized DS3-to-DSO0) PIC is not
supported on M160 routers.

Bandwidth limitations restrict the interface to a maximum of 128 channel groups per T3
port, rather than the theoretical maximum of 8 x 28 = 224.

There are 24 time slots on a T1interface. You can designate any combination of time
slots for usage, but you can use each time slot number on only one channel group within
the same T1 link.

To use time slots 1 through 10, designate slot-number as in this example:

[edit chassis fpc O pic 1ct3 port 511 22]
channel-group 7 timeslots 1-10;

To use time slots 1 through 5, time slot 10, and time slot 24, designate slot-number as in
this example:

[edit chassis fpc 2 pic pic-numberl ct3 port O t1 8]
channel-group 4 timeslots 1-5,10,24;

Do not include spaces in the list of time slot numbers.

. Ranges for Channelized DS3-to-DS0 Configuration on page 136

Ranges for Channelized DS3-to-DS0 Configuration

Table 14 on page 136 shows the ranges for each of the quantities in the preceding
configuration.

Table 14: Ranges for Channelized DS3-to-DSO0 Configuration

Item Variable Range

FPC slot slot-number O through 7 (see note below)
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Related
Documentation

Table 14: Ranges for Channelized DS3-to-DSO0 Configuration (continued)

Item Variable Range

PIC slot pic-number O through 3
Port port-number O through 1
T1link link-number O through 27
DSO channel group group-number O through 7
time slot slot-number  1through 24

« Configuring the Junos OS to Support Channelized DS3-to-DS0 Naming for Channel
Groups and Time Slots on page 135

Configuring the Junos OS to Support Channelized STM1 Interface Virtual Tributary

Mapping

Related
Documentation

By default, virtual tributary mapping uses KLM mode. You can configure virtual tributary
mapping to use KLM or ITU-T mode. On the original Channelized STM1 PIC, 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);

For the Channelized STM1 PIC with IQ, you can configure virtual tributary mapping by
including the vtmapping statement at the [edit interfaces cau4 fpc slot-number pic
pic-number sonet-options] hierarchy level.

« Configuring the Junos OS to Support the Sparse DLCI Mode on Channelized STM1 or
Channelized DS3 PICs on page 114

« Configuring Virtual Tributary Mapping of Channelized STMI Interfaces

Configuring the Junos OS to Enable Channelization on DS3/E3 MIC

By default, the DS3/E3 MIC functions in clear-channel mode. To enable the DS3/E3 MIC
to functionin channelized mode, you need to use the software license S-MIC-3D-8CHDS3.
To enable channelization, set the channelization statement at the [edit chassis fpc
MPC-slot-number pic MIC-slot-number] hierarchy level. You can use the channelization
option to channelize only individual DS3 interfaces.
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0 NOTE:

« You can configure the channelization statement to enable channelization
for the DS3/E3 MIC only. Moreover, you can use the channelization
statement only on MX Series routers with Queuing and Enhanced Queuing
MPCs (MX-MPCI1-3D-Q, MX-MPC2-3D-Q, and MX-MPC2-3D-EQ) or on
MX80 routers. Configuring the channelization statement on other MPCs
does not have any effect, and the MICs continue to operate in clear-channel
mode.

« Only clear-channel E3 mode is supported on the DS3/E3 MIC. Therefore,
configuring the channelization statement does not impact the E3
functionality.

To configure channelization on the DS3/E3 MIC:

1. At the [edit chassis] hierarchy level in configuration mode, navigate to the hierarchy
level that indicates the slot on which the DS3/E3 MIC is located.

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

For example, to navigate to the [edit chassis fpc 1 pic 2] hierarchy level:

[edit chassis]
user@host# edit fpc 1 pic 2

2. Configure the channelization statement.

[edit chassis fpc MPC-slot-number pic MIC-slot-number]
user@host# set channelization

For example:

[edit chassis fpc 1 pic 2]
user@host# set channelization

3. Verify the configuration by using the show command at the [edit chassis] hierarchy
level:

[edit chassis]
user@host# show
fpc 1 {
pic 2 {
channelization;

}
¥

To enable the DS3/E3 MIC to function in clear-channel mode, you need to disable
channelization. To do this, delete the channelization option at the [chassis fpc
MPC-slot-number pic MIC-slot-number] hierarchy level.

To disable channelization on the DS3/E3 MIC:

1. At the [edit chassis] hierarchy level in configuration mode, navigate to the hierarchy
level that indicates the slot on which the DS3/E3 MIC is located.

138 Copyright © 2016, Juniper Networks, Inc.



Chapter 15: Configuring Chassis Settings to Support Channelized Interfaces

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

For example:

[edit chassis]
user@host# edit fpc 1 pic 2

2. Delete the channelization statement.

[edit chassis fpc MPC-slot-number pic MIC-slot-number]
user@host# delete channelization

For example:

[edit chassis fpc 1 pic 2]
user@host# delete channelization

Related . channelization on page 280
Documentation
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Configuring Chassis Settings to Support
Adaptive Services Interfaces

« Configuring the Junos OS to Enable Service Packages on Adaptive Services
Interfaces on page 141

Configuring the Junos OS to Enable Service Packages on Adaptive Services Interfaces

For Adaptive Services (AS) PICs, MultiServices PICs, and the internal Adaptive Services
Module (ASM) in the M7i platform, there are two service packages: Layer 2 and Layer 3.
Both service packages are supported on all adaptive services interfaces, but you can
enable only one service package per PIC, with the exception of the combined package
supported on the ASM. On a single router, you can enable both service packages by
installing two or more PICs on the platform.

You enable service packages per PIC, not per port. For example, if you configure the Layer
2 service package, the entire PIC uses the configured package. To enable a service
package, include the service-package statement at the [edit chassis fpc slot-number pic
pic-number adaptive-services] hierarchy level, and specify layer-2 or layer-3:

[edit chassis fpc slot-number pic pic-number adaptive-services]
service-package (layer-2 | layer-3);

To determine which package an AS PIC supports, issue the show chassis hardware
command: if the PIC supports the Layer 2 package, it is listed as Link Services Il, and if it
supports the Layer 3 package, it is listed as Adaptive Services II. To determine which
package a MultiServices PIC supports, issue the show chassis pic fpc-slot slot-number
pic-slot slot-number command. The Package field displays the value layer-2 or layer-3.

e NOTE: The ASM has a default option that combines the features available
in the Layer 2 and Layer 3 service packages.

After you commit a change in the service package, the PIC is taken offline and then
brought back online immediately. You do not need to manually take the PIC offline and
online.
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0 NOTE: Changingthe service package causes all state information associated
with the previous service package to be lost. You should change the service
package only when there is no active traffic going to the PIC.

The services supported in each package differ by PIC and platform type.

Related . Configuring the Junos OS to Support Layer 2 Services on MX Series 3D Universal Edge
Documentation Routers with MS-DPCs on page 101
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Configuring Chassis Settings to Support
External Clock Synchronization

« Configuring the Junos OS to Support an External Clock Synchronization Interface for
M Series and T Series Routers on page 143

« Configuring Clock Synchronization Interface for MX Series Routers on page 145
« Clock Sources for PTX Series Packet Transport Switches on page 149

« Configuring an External Clock Synchronization Interface for PTX Series Packet Transport
Switches on page 150

« Example: Configuring Synchronous Ethernet on MX Series Routers on page 152

« Example: Configuring Framing Mode for Synchronous Ethernet on MX Series Routers
with 10-Gigabit Ethernet MIC on page 156

Configuring the Junos OS to Support an External Clock Synchronization Interface for
M Series and T Series Routers

The M40e, M120, M320, T640, and T1600 routers support an external synchronization
interface that can be configured to synchronize the internal Stratum 3 clock to an external
source, and then synchronize the chassis interface clock to that source.

This feature can be configured for external primary and secondary interfaces that use
building-integrated timing system (BITS), SDH Equipment Timing Source (SETS) timing
sources, or an equivalent quality timing source. When internal timing is set for
SONET/SDH, Plesiochronous Digital Hierarchy (PDH), or digital hierarchy (DS-1) interfaces
on the Physical Interface Cards (PICs), the transmit clock of the interface is synchronized
to BITS/SETS timing and is traceable to timing within the network.

Routers and switches that support an external clock synchronization interface include:
« M40e, M120, and M320 routers

« T640 and T1600 routers

To configure external synchronization on the router, include the synchronization statement
at the [edit chassis] hierarchy level:

[edit chassis]
synchronization {
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Related
Documentation

signal-type (t1] el);

switching--mode (revertive | non-revertive);
y-cable-line-termination;
transmitter-enable;

validation-interval seconds;

primary (external-a | external-b);
secondary (external-a | external-b);

}

Use the synchronization statement options to specify a primary and secondary timing
source. To do this, configure the following options:

« For the M120 and M320 routers, specify a signal type mode for interfaces, either t1 or
el. For the M40e, T640, and T1600 routers, only the t1 signal type mode is supported.
The default setting is t1.

« Forthe T640and T1600 routers, external clock interfaces are supported onthe SONET
Clock Generators (SCG-T-EC). The external clock interfaces on the SONET Clock
Generators (SCG-T) are not supported.

« Specify the switching mode as revertive if a lower-priority synchronization can be
switched to a valid, higher-priority synchronization.

« Forthe M320 router, specify that a single signal should be wired to both Control Boards
(CBs) using a Y-cable. For the M40e router, the signal is wired to the CIP and Y-cable
functionality is embedded in this system.

The y-cable-line-termination option is not available on the M40e, M120, T640, and
T1600 routers.

« Control whether the diagnostic timing signal is transmitted.
The transmitter-enable option is not available on the M120, T640, and T1600 routers.

. Set avalidation interval. The validation-interval option validates the synchronized
deviation of the synchronization source. If revertive switching is enabled and a
higher-priority clock is validated, the clock module is directed to the higher-priority
clock, and all configured and active synchronizations are validated. The validation
timer resumes after the current validation interval expires. The validation interval can
be a value from 90 through 86,400 seconds. The default value is 90 seconds. For the
M120 router, the range for the validation-interval option is 30 through 86,400 and the
default value is 30.

« Specify the primary external timing source by using the primary (external-a | external-b)
statement.

. Specify the secondary external timing source by using the secondary (external-a |
external-b) statement.

« Configuring an External Clock Synchronization Interface for PTX Series Packet Transport
Switches on page 150
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Configuring Clock Synchronization Interface for MX Series Routers

MX5-T, MX10-T, MX40-T, MX80, MX80-T, MX240, MX480, and MX960 routers support
external clock synchronization using Synchronous Ethernet.

Configuring external clock synchronization requires making clock selection, quality level
(QL), and priority considerations. The clock selection algorithm is used to pick the two
best clock sources, primary and secondary, from among all the various sources, based
on system configuration and execution criteria such as QL, priority, hardware restrictions,
and so on, and is achieved using the following logic and restrictions:

« QL must be configured for non-external clocks, whether or not QL is enabled.

« Inthe case of option-1, QL must be configured for external clocks (external-a or
external-b), whether or not QL is enabled.

« Inthe case of option-2, the default OL for the external clocks is QL_STU, whether or
not QL is enabled.

« Starting with Junos OS Release 12.2R], the quality level (QL) parameter for a
Synchronous Ethernet interface is optional when quality-mode is enabled and the
selection-mode is set to receive-quality. The default OL for a Synchronous Ethernet
interface is SEC for the option-1 network type and ST3 for the option-2 network type.

. When QL is enabled, the received QL must be equal to or better than the configured
QL for that particular source or else that source will not be considered for clock
selection. This is so that a downstream client is guaranteed clock quality of a certain
level (that ‘certain level’ being the configured QL).

« Configuring priority is optional. When not specified, external-a has a higher default
priority than external-b, and external-b has a higher default priority than Ethernet based
sources such as ge or xe clock sources, which have the lowest default priority. Configured
priority is higher than any default priority.

« The 10-Gigabit Ethernet MIC with XFP supports Synchronous Ethernet, which requires
both the MIC and interface configured in LAN framing mode. In LAN mode, the LAN
frequency is directly supplied by the MIC's on-board clocking circuitry.

« During clock selection:

The active source with highest QL is selected.

.

If QL is the same for two or more sources, then the source with highest priority wins.

If two or more sources have the same QL and priority, then currently active source,
if any, among these sources wins.

If two or more sources have the same QL and priority, and none of these is currently
active, then any one of these may be picked.

The configured (or default) QL of the selected clock source is used for Ethernet
Synchronization Messaging Channel (ESMC).
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Setting the clock type

Setting the clock mode

Setting the quality mode

- Ifthe primary clock source is ge|xe-x/y/z, wherey iseven (O or 2), then the secondary
cannot be ge|xe-x/y/* or ge|xe-x/y + 1/* E.g., if ge-1/2/3 is the primary clock source,
then the secondary cannot be ge-1/2/* or ge-1/3/* for an MX80 or MX240 router.

- If the primary clock source is ge|xe-x/y/z, where y is odd (1 or 3), then the secondary
cannot be ge|xe-x/y/* or ge|xe-x/y - 1/% E.g., if xe-2/3/4 is the primary, then the
secondary cannot be xe-2/2/* or xe-2/3/* for an MX80 or MX240 router.

- If the primary clock source is ge|xe-x/y/z, then the secondary cannot be ge|xe-x/y/*
in the case of 12-16x10G DPC on an MX Series router e.g., if ge-0/1/2, is primary, then
ge-0/1/* cannot be the secondary clock source, but ge-0/0/* may be the secondary.

- Inordertoreceive or transmit ESMC messages out of aninterface, at least one logical
interface should be configured on that interface. If the interface is currently not
configured with a logical interface, you may do so using the set interfaces
interface-name unit O statement at the edit hierarchy level.

To set the clock type, use the following command:

set chassis synchronization network-option (option-1 | option-2)
EEC-1 maps to G.813 option 1and EEC-2 maps to G.812 type IV clock.

To set the mode of operation to select the clock source either from free-run local oscillator
or from an external qualified clock, use the following command:

set chassis synchronization clock-mode (free-run | auto-select)
For MX80 routers, the free-run clock is provided by the local oscillator..

For MX240 routers, the free-run clock is provided by the SCB..

The default for both routers is auto-select mode.

To set the synchronization quality mode, use the following command:

set chassis synchronization quality-mode-enable
The default is disable.

Setting the selection mode

To configure the ESMC or SSM quality-based clock selection mode, use the following
command:

set chassis synchronization selection-mode (configured-quality]received-quality)
When the selection-mode statement is set as configured-quality, the clock source selection
algorithm uses the ESMC or SSM quality level configured for a qualifying interface.

When the selection-mode statement is set as received-quality, the clock source selection
algorithm uses the ESMC or SSM quality level received on the qualifying interface.

146

Copyright © 2016, Juniper Networks, Inc.



Chapter 17: Configuring Chassis Settings to Support External Clock Synchronization

0 NOTE: For the selection-mode statement configuration to take effect, you
must set the quality-mode-enable statement at the [edit chassis
synchronization] hierarchy level.

Setting the switchover, config-change, or reboot times

To set the switchover, configuration-change, or restart time, use the following command:

set chassis synchronization hold-interval (configuration-change | restart |
switchover) seconds

This sets the time interval to wait before selecting the new clock source during.

The default switchover time is 30 seconds and cold boot time is 120 seconds.

Setting the synchronization switching mode

To set the synchronization switchover mode, use the following command:

set chassis synchronization switchover-mode (revertive | non-revertive)
In revertive mode, the system switches from a lower to a higher quality clock source
whenever the higher clock source becomes available.

In non-revertive mode, the system continues to use the current clock source as long as
itis valid.

The default mode is revertive.

Setting the clock source

To set the clock source, use the following command:

set chassis synchronization source (external-a | external-b | interfaces
interface-name)

The clock source is specified using the clock selection process.

Setting ESMC packet transmit

To enable ESMC packet transmit, use the following command:

set chassis synchronization esmc-transmit interfaces interface-name
Setting the synchronization source quality level

To set the synchronization source quality level, use the following command:

set chassis synchronization source (external-a | external-b | interfaces
interface-name) quality-level (prc | prs |sec | smc | ssu-a | ssu-b | st2 | st3 |
st3e | st4 | stu | tnc)

Both option | and option [l SSM quality levels are supported.

The quality level is set to DNU for network-option 1 and set to DUS for network-option
2, if quality-level not configured and no ESMC messages received.

On selected active source (primary or secondary which is active), even if ESMC transmit
is not enabled, a DNU ESMC will be sent out if network-optionis 1, and DUS ESMC will
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be sent out if network-option is 2. This is applicable only for Ethernet interface type
sources. This is done to avoid the source looping, as per the standard requirement.

Setting the synchronization source priority

To set the synchronization source priority, use the following command:

set chassis synchronization source (external-a | external-b | interfaces
interface-name) priority number

Setting the synchronization source wait to restore time

To set the synchronization source wait to restore time, use the following command:

set chassis synchronization source interfaces interface-name wait-to-restore
minutes

A wait-to-restore time can be configured for each port. When a port’s signal transitions
out of the signal fail state it must be fault free for the wait-to-restore time before it is
again considered by the selection process.

The range is from 0 through 12 minutes.

The default time is 5 minutes.

Setting the synchronization source lockout

Setting the forced switch

To set the synchronization source lockout, use the following command:

set chassis synchronization source (external-a | external-b | interfaces
interface-name) request lockout

Lockout may be configured for any source. When configured, that source will not be
considered by the selection process.

To set the forced switch, use the following command:

set chassis synchronization source (external-a | external-b | interfaces
interface-name) request force-switch

Forces a switch to the source provided the source is enabled and not locked out. Only
one configured source may be force-switched.

Setting the MIC level framing mode for the 10-Gigabit Ethernet MIC with XFP

To configure the LAN framing mode on the 10-Gigabit Ethernet MIC with XFP, use the
following command:

set chassis fpc fpc-slot pic pic-slot framing <lan>
Operation in LAN framing mode on the 10-Gigabit Ethernet MIC with XFP also requires
interface framing mode configuration of the MIC interface.

Setting the interface framing mode for the 10-Gigabit Ethernet MIC with XFP

To configure the interface framing mode on the 10-Gigabit Ethernet MIC with XFP, use
the following command:
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set interfaces xe-fpc/pic/port framing-mode <lan-phy | wan-phy>
Operation in LAN framing mode on the 10-Gigabit Ethernet MIC with XFP also requires
MIC level framing mode configuration.

To verify the configuration, see “Example: Configuring Synchronous Ethernet on MX Series
Routers” on page 152.

Related . Clock Sources for PTX Series Packet Transport Switches on page 149
Documentation « Example: Configuring Synchronous Ethernet on MX Series Routers on page 152

. Example: Configuring Framing Mode for Synchronous Ethernet on MX Series Routers
with 10-Gigabit Ethernet MIC on page 156

« request chassis synchronization mode
« show chassis synchronization (MX Series Routers) on page 1083
« synchronization (MX Series) on page 357

« Synchronous Ethernet Overview on page 21

Clock Sources for PTX Series Packet Transport Switches

System clocking on PTX Series Packet Transport Switches is controlled by a Centralized
Clock Generator (CCG). The CCGis capable of deriving a master clock from a valid source
and synchronizing all interfaces on the chassis to this master clock. The CCG plugs into
therear of the chassis. A pair of CCGs installed in the chassis provide a redundant fallback
option.

PTX Series Packet Transport Switches can use an internal clock source or it can extract
clocking from an external source.

Clock sources and specifications include:

. The PTX Series Packet Transport Switch clock is a Stratum 3E-compliant clock with
Free Run +/- 4.6 ppm/20 years, Holdover +/- 0.01 ppm/24 hours, and Drift +/- 0.001
ppm/24 hours.

. Theinternal clock is based on Freerun OCXO with +/-10 ppb accuracy.

« External clocking includes a choice of GPS-based clock recovery (5 MHz and 10 MHz)
or BITS-T1/E1 Line synchronization (1.544 MHz and 2.048 MHz)

« Synchronous Ethernet is supported based onthe ITU G.8261and G.8262 specifications
with line timing from the 10-Gigabit Ethernet, 40-Gigabit Ethernet, or 100-Gigabit
Ethernet interface.

Synchronous Ethernet is a key requirement for circuit (emulation) services and mobile
radio access technologies. Synchronous Ethernet supports sourcing and transfer of
frequency for synchronization purposes for both wireless and wireline services and is
primarily used for mobile backhaul and converged transport.
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Figure 4: Clocking Example for PTX Series Packet Transport Switches
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In this example, the primary clock source is configured as interface et-7/1/1 and the
secondary clock source is configured as gpsl.

Related . Configuringan External Clock Synchronization Interface for PTX Series Packet Transport
Documentation Switches on page 150

« recovered-clock

« synchronization on page 355

Configuring an External Clock Synchronization Interface for PTX Series Packet Transport
Switches

The PTX Series Packet Transport Switches support an external synchronization interface
that can be configured to synchronize the internal Stratum 3 clock to an external source,
and then synchronize the chassis interface clock to that source.

This feature can be configured for external primary and secondary interfaces that use
building-integrated timing system (BITS), SDH Equipment Timing Source (SETS) timing
sources, or an equivalent quality timing source. On the Physical Interface Cards (PICs),
the transmit clock of the interface is synchronized to BITS/SETS timing and is traceable
to timing within the network.

The PTX Series Packet Transport Switches include a Centralized Clock Generator (CCG)
that is used to generate systemwide interface timing signals. The CCG:

« Provides a synchronous Ethernet clock source to the chassis.
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« Accepts a BITS clock from CCG bulkhead to use as the basis for the Stratum clock
source.

« Accepts an RX recovered clock from an FPC to use as input for the Stratum clock
source.

The sources can be BITS, GPS, freerunning, or RX recovered line timing.

To configure a recovered clock for an FPC, include the recovered-clock statement at the
[edit chassis fpc slot-number pic pic-number] hierarchy level:

[edit chassis fpc slot-number pic pic-number]
recovered-clock {
port port-number;

}

To configure external synchronization on the router, include the synchronization statement
at the [edit chassis] hierarchy level:

[edit chassis]
synchronization {
signal-type (t1] el);
switching--mode (revertive | non-revertive);
transmitter-enable;
primary (external-a | external-b | fpc-slot-number | gps-0-10mhz | gps-0-5mhz |
gps-1-10mhz | gps-1-5mhz |bits-a | bits-b);
secondary (external-a | external-b | fpc-slot-number | gps-0-10mhz | gps-0-5mhz |
gps-1-10mhz | gps-1-5mhz |bits-a | bits-b);
1

Use the synchronization statement options to specify a primary and secondary timing
source. To do this, configure the following options:

« Forthe PTX Series Packet Transport Switches, specify a signal type mode forinterfaces,
eithertlorel.

« Specify the switching mode as revertive if a lower-priority synchronization can be
switched to a valid, higher-priority synchronization.

« Specify the primary external timing source by using the primary (fpc-slot-number |
gps-0-10mhz | gps-0-5mhz | gps-1-10mhz | gps-1-5mhz |bits-a | bits-b) statement.

« Specify the secondary external timing source by using the secondary (fpc-slot-number
| gps-0-10mhz | gps-0-5mhz | gps-1-10mhz | gps-1-5mhz |bits-a | bits-b) statement.

For the PTX 5000 Packet Transport Switch, the supported clock sources are:

« fpc-0, fpc-1, fpc-2, fpc-3, fpc-4, fpc-5, fpc-6, or fpc-7.
« gps-0-10mhz, gps-0-5mhz, gps-1-10mhz, or gps-1-5mhz.

« bits-a or bits-b

Related . Clock Sources for PTX Series Packet Transport Switches on page 149

Documentation
« recovered-clock
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« synchronization on page 355

Example: Configuring Synchronous Ethernet on MX Series Routers

« Requirements on page 152
« QOverview on page 152
« Configuration on page 152

- Verification on page 154
Requirements
This example uses the following hardware and software components:

« One MX80-T, MX5-T, MX10-T, MX40-T, MX80, MX240, MX480, or MX960 router

« Junos OS Release 10.4 or later for MX80 3D Universal Edge Routers and 11.2R4 or later
for MX80-T, MX5, MX10, MX40, MX240, MX480, and MX960 routers.

Overview

You can configure Synchronous Ethernet on MX5-T, MX10-T, MX40-T, MX80, MX80-T,
MX240, MX480, and MX960 routers, which enables you to synchronize clocks between
nodes in a network through frequency synchronization.

0 NOTE: You can set the values for each parameter according to your
requirement. The values given in this example are for illustration purposes
only.

Configuration

« [xref target has no title]

CLIQuick To quickly configure synchronization on the aforementioned routers, copy the following
Configuration commands, paste them in a text file, remove any line breaks, and then copy and paste
the commands into the CLI.

[edit]

set chassis synchronization clock-mode auto-select

set chassis synchronization network-type option-1

set chassis synchronization quality-mode-enable

set chassis synchronization selection-mode configured-quality

set chassis synchronization switchover-mode revertive

set chassis synchronization hold-interval configuration-change 1restart 1 switchover 1
set chassis synchronization esmc-transmit interfaces ge-2/0/0

set chassis synchronization source external-a priority 2 quality-level prc request
force-switch
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set chassis synchronization interfaces ge-2/0/0 priority 1 quality-level prc request
force-switch wait-to-restore 1

Step-by-Step  The following example requires you to navigate various levels in the configuration
Procedure hierarchy. For instructions on how to do that, see Using the CL/ Editor in Configuration
Mode in the CLI/ User Guide.

For step-by-step configuration, see “Configuring Clock Synchronization Interface for MX
Series Routers” on page 145.

To configure Synchronous Ethernet, perform the following tasks:

1. Configure the clock mode, network type, quality mode, selection mode, and
switchover mode.

[edit chassis synchronization]
user@host# set clock-mode auto-select network-type option-1quality-mode-enable
selection-mode configured-quality switchover-mode revertive

2. Configure the hold interval for configuration change, restart interval, and the
switchover interval in seconds.

[edit chassis synchronization]
user@host# set hold-interval configuration-change 1restart 1 switchover 1

3.  Configure the interfaces for transmitting ESMC.

[edit chassis synchronization]
user@host# set esmc-transmit interfaces ge-2/0/0

4. Configure the source node with its quality level, priority, and request type.

[edit chassis synchronization]
user@host# set source external-a priority 2 quality-level prc request force-switch

5. Configure the interfaces with priority, quality level, request type, and time to restore
the interface to default.

[edit chassis synchronization]
user@host# set interfaces ge-2/0/0 priority 1 quality-level prc request force-switch
wait-to-restore 1

Results Display the results of the configuration:

user@host# show chassis
synchronization {
clock-mode (auto-select | free-run);
esmc-transmit {
interfaces (all | interface-name);
1
hold-interval {
configuration-change seconds;
restart seconds;
switchover seconds;
1
network-type (option-1| option-2);
quality-mode-enable;
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Verification

Purpose

Action

Meaning

Purpose

Action

Meaning

selection-mode (configured-quality|received-quality);
switchover-mode (revertive | non-revertive);
source {
(external-a | external-b) {
priority number;
quality-level (prc | prs |sec | smc | ssu-a | ssu-b | st2 | st3 | st3e | st4 | stu | tnc);
request (force-switch | lockout);
}
interfaces interface-name {
priority number;
quality-level (prc | prs |sec | smc | ssu-a | ssu-b | st2 | st3 | st3e | st4 | stu | tnc);
request (force-switch | lockout);
wait-to-restore minutes;
}
1
1

Confirm that the configuration is working properly.

« Verifying the Basic Parameters for Synchronization on page 154
« Verifying All the Parameters for Synchronization on page 154

« Verifying the Global Configuration on page 155

« Verifying the ESMC Transmit Parameters on page 155

« Verifying the ESMC Statistics Parameters on page 155

- Verifying That the ESMC Statistics Are Cleared on page 155

Verifying the Basic Parameters for Synchronization

Verify that the basic synchronization parameters such as the current clock status, clock
locked to, and configured sources are working as expected.

From operational mode, enter the run show chassis synchronization commmand to display
the synchronization details.

The output displays the basic synchronization parameters configured on the interface.

Verifying All the Parameters for Synchronization

Verify that all the synchronization parameters are working as expected.

From operational mode, enter the run show chassis synchronization extensive command
to display all the synchronization details.

The output displays all the synchronization parameters configured on the interface.
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Purpose

Action

Meaning

Purpose

Action

Meaning

Purpose

Action

Meaning

Purpose

Action

Meaning

Related
Documentation

Verifying the Global Configuration

Verify that all the global configuration parameters are working as expected.

From operational mode, enter the run show synchronous-ethernet global-information
command to display the set parameters for the global configuration.

The output displays global information about the configured node.

Verifying the ESMC Transmit Parameters

Verify that the transmission parameters of ESMC on the interface are working as expected.

From operational mode, enter the run show synchronous-ethernet esmc transmit detail
command to display the set parameters for the ESMC transmission.

The output displays all the transmission details about the configured ESMC interface.

Verifying the ESMC Statistics Parameters

Verify the statistics related to ESMC on the interface.

From operational mode, enter the run show synchronous-ethernet esmc statistics
command to display the statistics for the ESMC transmission.

The output displays information about the ESMC statistics.

Verifying That the ESMC Statistics Are Cleared

Clear the statistics related to ESMC on the interface.

From operational mode, enter the clear synchronous-ethernet esmc statistics command
to clear the statistics for the ESMC transmission.

The output displays the message that the ESMC statistics have been cleared.

« Clock Sources for PTX Series Packet Transport Switches on page 149
« Configuring Clock Synchronization Interface for MX Series Routers on page 145

. Example: Configuring Framing Mode for Synchronous Ethernet on MX Series Routers
with 10-Gigabit Ethernet MIC on page 156

« request chassis synchronization mode
. show chassis synchronization (MX Series Routers) on page 1083
. synchronization (MX Series) on page 357

« Synchronous Ethernet Overview on page 21
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Example: Configuring Framing Mode for Synchronous Ethernet on MX Series Routers
with 10-Gigabit Ethernet MIC

Requirements

Overview

« Requirements on page 156
« Overview on page 156

» Configuration on page 157

This example uses the following hardware and software components:

« Junos OS Release 11.4 or later for MX80-T, MX240, MX480, or MX960 routers

« One MX80-T, MX240, MX480, and MX960 router with 10-Gigabit Ethernet MIC with
XFP

You can set the framing mode at the PIC level and at the interface level with various
configuration combinations. For more information about the various configuration
combinations, see “Synchronous Ethernet on 10-Gigabit Ethernet MIC Overview” on
page 24.

This example provides information about configuring framing mode at the interface level
and the PIC level for Synchronous Ethernet on the 10-Gigabit Ethernet MIC with XFP.

The10-Gigabit Ethernet MIC with XFP supports Synchronous Ethernetin LAN-PHY framing
mode. This is possible only when all the logical PICs under the given Modular Interface
Card (MIC) and its ingress interfaces are configured in LAN framing mode.

You can also alternatively configure a MIC in WAN-PHY framing mode on MX80, MX240,
MX480, and MX960 routers by configuring all the constituent logical PICs in the same
WAN-PHY framing mode in any one of the following configurations:

« No framing mode configured on all the constituent logical PICs of the MIC.
« Incompatible framing mode configured on constituent logical PICs of the MIC.

« No framing mode configured on some of the constituent logical PICs of the MIC.

0 NOTE: By default, the PIC-level framing mode is set to WAN framing type,
thatis el] e3 | sdh | sonet | t1] t3. Synchronous Ethernet works on 10-Gigabit
Ethernet MIC with XFP in LAN-PHY mode only when the PIC level framing
configuration is configured to lan framing type explicitly.

By default, the interface-level framing mode is set to lan-phy. For WAN-PHY
operation, interface framing needs to be set to wan-phy framing explicitly.

156
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0 NOTE: You can set the values for each parameter according to your
requirement. The values given in this example are for illustration purposes
only.

Configuration
CLIQuick To quickly configure PIC-level framing and interface-level framing on the 10-Gigabit
Configuration Ethernet MIC with XFP, copy the following commands and paste it into the CLI.
[edit]

set chassis fpc 2 pic O framing lan
set chassis fpc 2 pic 1 framing lan
set interfaces xe-2/1/0 framing-mode lan-phy

The following example requires you to navigate various levels in the configuration
hierarchy. For instructions on how to do that, see Using the CLI Editor in Configuration
Mode in the CLI User Guide.

For step-by-step configuration of Synchronous Ethernet, see “Configuring Clock
Synchronization Interface for MX Series Routers” on page 145.

Step-by-Step  To configure PIC-level framing on the 10-Gigabit Ethernet MIC with XFP, perform the
Procedure following tasks:
1. In configuration mode, go to the [edit chassis] hierarchy level.

[edit]
user@host# edit chassis

2. Configure the FPC slot and the first PIC slot.

[edit chassis]
user@host# edit fpc 2 pic O

3. Configure the framing type as LAN on the first PIC slot.

[edit chassis fpc2 pic O]
user@host# set framing lan

4. Configure the FPC slot and the second PIC slot.

[edit chassis]
user@host# edit fpc 2 pic 1

5. Configure the framing type as LAN on the second PIC slot.

[edit chassis fpc2 pic O]
user@host# set framing lan

Step-by-Step  To configure interface-level framing on the 10-Gigabit Ethernet MIC with XFP, perform
Procedure the following tasks:

1. In configuration mode, go to the [editinterfaces] hierarchy level and set the interface
as xe-2/1/0.
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[edit]
user@host# edit interfaces xe-2/1/0

2. Configure the interface in LAN-PHY framing mode.

[edit interfaces xe-2/1/0]
user@host# set framing-mode lan-phy

Results

Display the results of the configuration at the PIC level:

[edit]
user@host# show
chassis {
fpc2{
pic O {
framing lan;
}
1
fpc2{
pic1{
framing lan;
}
1
1

Display the results of the configuration at the interface level:

[edit]

user@host# show

interfaces xe-2/1/0 {
framing-mode lan-phy;

}

Related . Clock Sources for PTX Series Packet Transport Switches on page 149
Documentation « Configuring Clock Synchronization Interface for MX Series Routers on page 145
« request chassis synchronization mode
. show chassis synchronization (MX Series Routers) on page 1083
« Synchronous Ethernet Overview on page 21

« Synchronous Ethernet on 10-Gigabit Ethernet MIC Overview on page 24

« synchronization (MX Series) on page 357
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Configuring Chassis Setting to Support
Precision Time Protocol

« Configuring Precision Time Protocol on page 159

« Example: Configuring Precision Time Protocol on page 163

Configuring Precision Time Protocol

You can configure the master clock and the slave clock for Precision Time Protocol (PTP)
to help synchronize clocks in a distributed system. This time synchronization is achieved
through packets that are transmitted and received in a session between the master clock
and the slave clock.

« Configuring Precision Time Protocol and its Options on page 159
Configuring Precision Time Protocol and its Options
This topic includes the following tasks:

1. Configuring PTP Options on page 159
2. Configuring Slave Clock Options on page 160
3. Configuring Master Clock Options on page 161

Configuring PTP Options

To configure PTP options:

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

[edit]
user@host# edit protocols ptp

2. Configure the clock mode as either boundary or ordinary. This attribute is mandatory
and has no default value.

The boundary option signifies that the clock can be both a master clock and a slave
clock. The ordinary option signifies that the clock is either a master clock or a slave
clock.

[edit protocols ptp]
user@host# set clock-mode (boundary | ordinary)

Copyright © 2016, Juniper Networks, Inc. 159



System Basics: Chassis-Level Features Configuration Guide

3. Configure the PTP domain option with values from O through 127. The default value
is O.

[edit protocols ptp]
user@host# set domain domain-value

4. Configure the priorityl option with values from O through 254. The default value is 128.

The priorityl value determines the best master clock. The priorityl-value is also
advertised in the master clock’s announce message to other slaves.

[edit protocols ptp]
user@host# set priority1 priorityl-value

5. Configure the priority2 option with values from O through 255. The default value is
128.

The priority2 value differentiates and prioritizes the master clock to avoid confusion
when priorityl-value is the same for different master clocks in a network.

[edit protocols ptp]
user@host# set priority2 priority2-value

6. Configure the unicast-negotiation option to enable unicast negotiation.

Unicast negotiation is a method by which the announce, sync, and delay response
packet rates are negotiated between the master clock and the slave clock before a
PTP session is established.

[edit protocols ptp]
user@host# set unicast-negotiation

0 NOTE: Unicast negotiation, when enabled, does not allow you to commit
any packet rate—related configuration.

Configuring Slave Clock Options

Configure the following options after the aforementioned PTP options have been set.

1. Configure the slave clock.

[edit protocols ptp]
user@host# edit slave

2. Configure the announce-timeout option in the slave node with values from 2 through
10. The default value is 3.

The announce timeout value signifies the number of times an announce interval
message has to pass through the slave without receiving the announce message—that
is, the timeout period for announce messages.

[edit protocols ptp slave]
user@host# set announce-timeout announce-timeout-value

3. Configure the delay-request option in the slave node with values from —6 through 6.
The default value is —4.

160
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The delay request value is the logarithmic meaninterval in seconds between the delay
request messages sent by the slave to the master.

[edit protocols ptp slave]
user@host# set delay-request delay-request-value

4. Configure the frequency-only option to enable only frequency synchronization in the
slave.

[edit protocols ptp slave]
user@host# set frequency-only

o NOTE: This option is configured only when PTP is used for frequency
synchronization and not for phase synchronization. Also, note that this
option can only be set for an ordinary clock acting as slave.

5. Configure the interface for the slave.

[edit protocols ptp slave]
user@host# edit interface interface-name

6. Configure the unicast-mode option for the slave. You can set this option when PTP
unicast mode of messaging is needed.

[edit protocols ptp slave interface interface-name]
user@host# edit unicast-mode

7. Configure the transport option in unicast mode as IPv4.
The encapsulation type for PTP packet transport is IPv4.

[edit protocols ptp slave interface interface-name unicast-mode]
user@host# set transport ipv4

8. Configure the IP address of the master.

[edit protocols ptp slave interface interface-name unicast-mode]
user@host# edit clock-source ip-address

9. Configure the IP address of the interface acting as the local PTP slave port.

[edit protocols ptp slave interface interface-name unicast-mode clock-source ip-address]
user@host# set local-ip-address local-ip-address

0 NOTE: You must configure this IP address at the [edit interfaces
interface-name] hierarchy level.

Configuring Master Clock Options

Configure the following options after the aforementioned PTP options and slave clock
options have been set.

1. Configure the master clock.

[edit protocols ptp]
user@host# edit master
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2. Configure the announce interval option for the master with values from O through 4.
The default valueis 1.

The announce interval is the logarithmic mean interval between announce messages
that is sent by the master. By default, one announce message is sent in every two
seconds.

[edit protocols ptp master]
user@host# set announce-interval announce-interval-value

3. Configure the clock step option as either one-step or two-step for the master. The
default value is one-step.

The clock step determines whether the timing information is sent along with the sync
message only (one-step) or a subsequent follow-up message (two-step) is sent
corresponding to the previous sync message.

[edit protocols ptp master]
user@host# set clock-step (one-step | two-step)

4. Configure the syncinterval option for the master clock with values from —6 through
6. The default value is —6.

The sync interval is the logarithmic mean interval between synchronous messages
that is sent by the master. By default, 64 synchronous interval messages are sent per
second.

[edit protocols ptp master]
user@host# set sync-interval sync-interval-value

5. Configure the interface for the master.

[edit protocols ptp master]
user@host# edit interface interface-name

6. Configure the unicast mode option for the master. You can set this option when PTP
unicast mode of messaging is needed.

[edit protocols ptp master interface interface-name]
user@host# edit unicast-mode

7. Configure the transport option in unicast mode as IPv4.
The encapsulation type for PTP packet transport is IPv4.

[edit protocols ptp master interface interface-name unicast-mode]
user@host# set transport ipv4

8. Configure the IP address for the slave.

[edit protocols ptp master interface interface-name unicast-mode]
user@host# edit clock-client ip-address

9. Configure the IP address of the interface acting as the local PTP master port.

[edit protocols ptp master interface interface-name unicast-mode clock-client
ip-address]
user@host# set local-ip-address local-ip-address
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Related
Documentation

. [edit protocols ptp] Hierarchy Level
« Precision Time Protocol Overview on page 30

. Example: Configuring Precision Time Protocol on page 163

Example: Configuring Precision Time Protocol

« Requirements for PTP Configuration on page 163
« Overview on page 163
« Configuration on page 163

« Verification on page 165

Requirements for PTP Configuration

Overview

Configuration

CLI Quick
Configuration

This example uses the following hardware and software components:

« One MX80, MX240, MX480, or MX960 router

« Junos OS Release 12.2 or later

This example shows the configuration of Precision Time Protocol (PTP) on all Ethernet
Modular Interface Cards (MICs) on the enhanced Module Port Concentrator (MPCE)
MX-MPC2E-3D-P on MX240,MX480, and MX960 routers and on the MX80 3D Universal
Edge Routers with precision timing support (MX80-P).

PTP synchronizes clocks between nodes in a network, thereby enabling the distribution
of an accurate clock over a packet switched network. This synchronization is achieved
through packets that are transmitted and received in a session between the master clock
and the slave clock. PTP also supports boundary clock.

0 NOTE: You can set the values for each parameter according to your
requirement. The values given in this example are for illustration purposes
only.

To quickly configure PTP on an interface, copy the following commands, paste them in
a text file, remove any line breaks, and then copy and paste the commands into the CLI.

[edit]

set protocols ptp clock-mode boundary priority1 1 priority2 2 domain O unicast-negotiation
set protocols ptp slave announce-timeout 2 delay-request —4 frequency-only

set protocols ptp slave interface ge-1/2/3.0 unicast-mode transport ipv4

set protocols ptp slave interface ge-1/2/3.0 unicast-mode clock-source 2.2.2.2
local-ip-address 3.3.3.3
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set protocols ptp master announce-interval O clock-step one-step sync-interval O
set protocols ptp master interface ge-1/2/0.3 unicast-mode transport ipv4

set protocols ptp master interface ge-1/2/0.3 unicast-mode clock-client 10.10.1.1
local-ip-address 100.1.1.1

The following example requires you to navigate various levels in the configuration
hierarchy. For instructions on how to do that, see Using the CLI Editor in Configuration
Mode in the CLI/ User Guide.

For step-by-step configuration, see “Configuring Precision Time Protocol” on page 159.

To configure PTP, perform the following tasks:

1.

Configure the clock mode, priorities, domain, and unicast negotiation options for PTP.

[edit protocols ptp]
user@host# set clock-mode boundary priority11 priority2 2 domain O
unicast-negotiation

Configure the announce timeout, delay request, interface IP address, and encapsulation
type for the slave.

[edit protocols ptp slave]
user@host# set announce-timeout 2 delay-request O interface ge-1/2/3.0 unicast-mode
transport ipv4

Configure the clock master option and the local-ip-address option for the slave node.

[edit protocols ptp slave interface ge-1/2/3.0 unicast-mode]
user@host# set clock-source 2.2.2.2 local-ip-address 3.3.3.3

Configure the announce interval, clock step, synchronous interval, interface IP address,
and encapsulation type for the master.

[edit protocols ptp master]
user@host# set announce-interval O clock-step one-step sync-interval O interface
ge-1/2/3.0 unicast-mode transport ipv4

Configure the clock client for the master.

[edit protocols ptp master interface ge-1/2/3.0 unicast-mode]
user@host# set clock-client10.10.1.1 local-ip-address 100.1.1.1

Results Display the results of the configuration:

[edit protocols ptp]
user@host# show

clock-mode boundary;

domain O;

priorityl11;

priority2 2;

unicast-negotiation;

slave {
announce-timeout 2;
delay-request O
frequency-only;
interface ge-1/2/3.0 {
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Verification

Purpose

Action

Meaning

Purpose

Action

unicast-mode {
transport ipv4;
clock-source 2.2.2.2 {
local-ip-address 3.3.3.3;
1
1
}
1
master {
announce-interval O;
clock-step one-step;
sync-interval O;
interface ge-1/2/3.0 {
unicast-mode {
transport ipv4;
clock-client3.3.3.3{
local-ip-address 1.0.1.0;

Confirm that the configuration is working properly.

« Verifying the PTP Clock Details on page 165

- Verifying the Lock Status of the Slave on page 165

- Verifying the PTP Options on the Slave on page 166

« Verifying the PTP Options and the Current Status of the Master on page 166
« Verifying the Number and Status of the PTP Ports on page 166

Verifying the PTP Clock Details

Verify that the PTP clock is working as expected.

In operational mode, enter the run show ptp clock command to display the clock details.

The output displays the clock details, which include the parameters configured on the
node. For more information about the run show ptp clock operational command, see
show ptp clock in the CLI Explorer.

Verifying the Lock Status of the Slave

Verify that the slave clock is aligned to the master clock by checking the lock status of
the slave.

In operational mode, enter the run show ptp lock-status command to display the lock
status of the slave.
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Meaning
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Related
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The output displays information about the lock status of the slave. The output shows
whether the slave is aligned to the master clock or not. For more information about the
run show ptp lock-status operational command, see show ptp lock-status in the CLI
Explorer.

Verifying the PTP Options on the Slave

Verify the PTP options that are set on the slave and its current status.

In operational mode, enter the run show ptp slave command to display the configured
slave.

The output displays information about the configured slave and the status of the slave.
For more information about the run show ptp slave operational command, see show ptp
slave in the CLI Explorer.

Verifying the PTP Options and the Current Status of the Master

Verify the PTP options that are set for the master and its current status.

In operational mode, enter the run show ptp master command to display the configured
options for the master.

The output displays information about the configured master and the current status of
the master. For more information about the run show ptp master operational command,
see show ptp master in the CLI Explorer.

Verifying the Number and Status of the PTP Ports

Verify the number of PTP ports and their current status.

In operational mode, enter the run show ptp port command to display the configured
ports.

The output displays information about the number of ports created according to the
configuration and their current status. For each unique local IP address, one PTP port is
created. For more information about the run show ptp port operational command, see
show ptp port in the CLI Explorer.

. [edit protocols ptp] Hierarchy Level
« Configuring Precision Time Protocol on page 159

« Precision Time Protocol Overview on page 30
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CHAPTER19

Configuring Chassis Setting to Support
Hybrid Mode

« Configuring Hybrid Mode and ESMC Quality Level Mapping on page 167
« Example: Configuring Hybrid Mode and ESMC Quality Level Mapping on page 170

Configuring Hybrid Mode and ESMC Quality Level Mapping

You can configure hybrid mode (that is, the combined operation of Synchronous Ethernet
and Precision Time Protocol (PTP)) on MX240, MX480, and MX960 3D Universal Edge
Routers and on MX80 3D Universal Edge Routers with precision timing support (MX80-P)
and with timing support (MX80-T). On the MX240, MX480, and MX960 routers, the
combined operation is possible only when the PTP client and the Synchronous Ethernet
source are on the same enhanced Modular Port Concentrator (MPC) and are traceable
to the same master. When acting as a PTP slave, an MX80-P or MX80-T router can
accept any external Synchronous Ethernet clock as reference. Note that when the selected
Synchronous Ethernet reference fails, the router continues to work in PTP mode.

In hybrid mode, the synchronous Ethernet equipment clock (EEC) on the MPC derives
the frequency from Synchronous Ethernet and the phase and time of day from PTP.

The hybrid mode is configured on the slave. On the slave, one or more interfaces are
configured as Synchronous Ethernet source interfaces.

The ESMC guality level value is mapped to the clock class value either by mapping the
PTP clock class to the ESMC quality level or by configuring a user-defined mapping of
PTP clock class to ESMC quality level. For more information, see “Understanding ESMC
Quality Level Mapping” on page 32. The following procedures explain configuring hybrid
mode with either of the modes in detail.

« Configuring the Router in Hybrid Mode on page 168

« Configuring Hybrid Mode with Mapping of the PTP Clock Class to the ESMC Quality
Level on page 168

« Configuring Hybrid Mode with a User-Defined Mapping of the PTP Clock Class to the
ESMC Quality Level on page 169
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Configuring the Router in Hybrid Mode

To configure the router in hybrid mode, you must:

Configure Synchronous Ethernet options at the [edit chassis synchronization] hierarchy
level:

. Configure the auto-select mode of operation. You can select the clock source either
from a free-run local oscillator or from an external qualified clock.

When the router is configured with the auto-select option, the router chooses up to
two best upstream clock sources. It then uses the clock recovered from one of the
sources to lock the chassis clock. If an upstream clock with acceptable quality is
not available or if the router is configured in free-run mode, the router uses the
internal oscillator.

. Configure the esmc-transmit and network-option options at the [edit chassis
synchronization hierarchy level.

- Configure one or more interfaces at the [edit chassis synchronization] hierarchy level
as Synchronous Ethernet sources as needed.

2. Configure PTP options at the [edit protocols ptp] hierarchy level.

3. Configure hybrid mode options at the [edit protocols ptp slave] hierarchy level.

Configuring Hybrid Mode with Mapping of the PTP Clock Class to the ESMC Quality Level

To configure hybrid mode options with mapping of the PTP clock class to the ESMC
quality level, perform the following steps:

In configuration mode, go to the [edit protocols ptp slave] hierarchy level:

[edit]
user@host# edit protocols ptp slave

. Configure the convert-clock-class-to-quality-level option to set the default mapping

between the ESMC SSM quality level and the PTP clock class.

[edit protocols ptp slave]
user@host# set convert-clock-class-to-quality-level

. Configure the hybrid mode option on the slave.

[edit protocols ptp slave]
user@host# edit hybrid

. Configure the Synchronous Ethernet mapping option in hybrid mode.

[edit protocols ptp slave hybrid]
user@host# edit synchronous-ethernet-mapping

. Configure the IP address of the clock source.

[edit protocols ptp slave hybrid synchronous-ethernet-mapping]
user@host# edit clock-source ip-address

. Configure one or more Synchronous Ethernet source interfaces for the slave as needed.
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[edit protocols ptp slave hybrid synchronous-ethernet-mapping clock-source ip-address]
user@host# set interface interfacel-name
user@host# set interface interface2-name

0 NOTE: You must first configure these interfaces at the [edit chassis
synchronization] hierarchy level as Synchronous Ethernet sources. For
information about configuring these interfaces, see synchronization (MX
Series).

Configuring Hybrid Mode with a User-Defined Mapping of the PTP Clock Class to the ESMC

Quality Level

To configure hybrid mode options with a user-defined mapping of the PTP clock class
to the ESMC quality level, perform the following steps:

In configuration mode, go to the [edit protocols ptp slave] hierarchy level:

[edit]
user@host# edit protocols ptp slave

. To override the default mapping option, perform the following steps:

a. Configure the clock-class-to-quality-level-mapping option with one of the quality
level values. The quality level values are prc, prs, sec, smc, ssu-a, ssu-b, st2, st3,
st3e, st4, stu, and tnc.

[edit protocols ptp slave]
user@host# edit clock-class-to-quality-level-mapping quality-level prc | prs | sec
| smc | ssu-a | ssu-b | st2 | st3|st3e|st4 | stu]tnc

b. Configure the clock-class option for the set quality level. The clock class value
ranges from 80 through 1009.

[edit protocols ptp slave clock-class-to-quality-level-mapping quality-level
quality-level-value]
user@host# set clock-class clock-class

. Configure the hybrid mode option on the slave.

[edit protocols ptp slave]
user@host# edit hybrid

. Configure the Synchronous Ethernet mapping option in hybrid mode.

[edit protocols ptp slave hybrid]
user@host# edit synchronous-ethernet-mapping

. Configure the IP address of the clock source.

[edit protocols ptp slave hybrid synchronous-ethernet-mapping]
user@host# edit clock-source ip-address

. Configure one or more Synchronous Ethernet source interfaces for the slave as needed.

[edit protocols ptp slave hybrid synchronous-ethernet-mapping clock-source ip-address]
user@host# set interface interfacel-name
user@host# set interface interface2-name
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O NOTE: You must first configure these interfaces at the [edit chassis
synchronization] hierarchy level as Synchronous Ethernet sources. For
information about configuring these interfaces, see synchronization (MX
Series).

Forinformation about verifying the aforementioned procedure, see “Example: Configuring
Hybrid Mode and ESMC Quality Level Mapping” on page 170.

« Example: Configuring Hybrid Mode and ESMC Quality Level Mapping on page 170
« Understanding Hybrid Mode on page 36
« Precision Time Protocol Overview on page 30

« Synchronous Ethernet Overview on page 21

Example: Configuring Hybrid Mode and ESMC Quality Level Mapping

This example shows the configuration of hybrid mode by mapping the PTP clock class
to the ESMC quality level and also by configuring a user-defined mapping of the PTP
clock class to the ESMC quality level on MX240 3D Universal Edge Routers.

« Requirements for Hybrid Mode Configuration on page 170

« Overview on page 170

« Configuration on page 171

- Verification on page 174

Requirements for Hybrid Mode Configuration

Overview

This example uses the following hardware and software components:

« One MX240 router.

« Junos OS Release 12.2R2 or later.

The combined operation of Synchronous Ethernet and Precision Time Protocol (PTP) is
also known as hybrid mode. In hybrid mode, the synchronous Ethernet equipment clock
(EEC) on the Modular Port Concentrator (MPC) derives the frequency from Synchronous
Ethernet and the phase and time of day from PTP.

You can configure hybrid mode on MX240, MX480,and MX960 3D Universal Edge Routers
and on MX80 3D Universal Edge Routers with precision timing support (MX80-P) and
with timing support (MX80-T).On the MX240, MX480,and MX960 routers, the combined
operation is possible only when the PTP slave and the Synchronous Ethernet source are
on the same enhanced MPC and are traceable to the same master. When acting as a
PTP slave, an MX80-P or MX80-T router can accept any external Synchronous Ethernet
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Configuration

clock as reference. Note that when the selected Synchronous Ethernet reference fails,
the router continues to work in PTP mode.

Hybrid mode is configured on the slave. On the slave, one or more interfaces are configured
as Synchronous Ethernet source interfaces.

0 NOTE: You can set the values for each parameter according to your
requirement. The values given in this example are for illustration purposes
only.

The ESMC quality level value is mapped to the clock class value either by
mapping the PTP clock class to the ESMC quality level or by configuring a
user-defined mapping of the PTP clock class to the ESMC quality level. For
more information, see “Understanding ESMC Quality Level Mapping” on
page 32. The following examples explain configuring hybrid mode with either
of the modes in detail.

To configure the router in hybrid mode, you must:

1. Configure Synchronous Ethernet options at the [edit chassis synchronization] hierarchy
level:

- Configure the auto-select mode of operation. You can select the clock source either
from a free-run local oscillator or from an external qualified clock.

When the router is configured with the auto-select option, the router chooses up to
two best upstream clock sources. It then uses the clock recovered from one of the
sources to lock the chassis clock. If an upstream clock with acceptable quality is
not available or if the router is configured in free-run mode, the router uses the
internal oscillator.

« Configure the esmc-transmit and network-option options at the [edit chassis
synchronization] hierarchy level.

. Configure one or more interfaces at the [edit chassis synchronization] hierarchy level
as Synchronous Ethernet sources as needed.
2. Configure PTP options at the [edit protocols ptp] hierarchy level.
3. Configure hybrid mode options at the [edit protocols ptp slave] hierarchy level.
The following example requires you to navigate various levels in the configuration
hierarchy. For instructions on how to do that, see Using the CLI Editor in Configuration

Mode. For step-by-step configuration of hybrid mode, see “Configuring Hybrid Mode and
ESMC Quality Level Mapping” on page 167.

« Hybrid Mode with Mapping of the PTP Clock Class to the ESMC Quality Level on page 172

« Hybrid Mode with a User-Defined Mapping of the PTP Clock Class to the ESMC Quality
Level on page 173
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CLI Quick
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Step-by-Step
Procedure

Results

Hybrid Mode with Mapping of the PTP Clock Class to the ESMC Quality Level

To quickly configure hybrid mode on the ge-1/2/3.0 interface with the clock source IP
address as 2.2.2.2, copy the following commands, paste them in a text file, remove any
line breaks, and then copy and paste the commands into the CLI.

[edit]

set protocols ptp slave hybrid

set protocols ptp slave hybrid synchronous-ethernet-mapping

set protocols ptp slave hybrid synchronous-ethernet-mapping clock-source 2.2.2.2 interface
ge-1/2/3.0

set protocols ptp slave convert-clock-class-to-quality-level

To configure hybrid mode on an MX240 router with mapping of the PTP clock class to
the ESMC quality level, perform the following steps:

1. Configure the convert-clock-class-to-quality-level option on the slave at the [edit
protocols ptp slave] hierarchy level.

[edit protocols ptp slave]
user@host# set convert-clock-class-to-quality-level

2. Configure hybrid mode on the slave.

[edit protocols ptp slave]
user@host# edit hybrid

3.  Configure the Synchronous Ethernet mapping option, IP address of the master clock
as 2.2.2.2, and the interface ge-1/2/3.0 for hybrid mode on the slave.

[edit protocols ptp slave hybrid]
user@host# set synchronous-ethernet-mapping clock-source 2.2.2.2 interface
ge-1/2/3.0

Display the results of the configuration of hybrid mode with the mapping of the PTP clock
class to the ESMC quality level:

[edit protocols ptp slave]
user@host# show
convert-clock-class-to-quality-level
hybrid {
synchronous-ethernet-mapping {
clock-source2.2.2.2 {
interface ge-1/2/3.0;
}
1
1
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Hybrid Mode with a User-Defined Mapping of the PTP Clock Class to the ESMC
Quality Level

CLIQuick To quickly configure hybrid mode on the interface ge-1/2/3.0, copy the following
Configuration commands, paste them in a text file, remove any line breaks, and then copy and paste
the commands into the CLI.

[edit]

set protocols ptp slave hybrid

set protocols ptp slave hybrid synchronous-ethernet-mapping

set protocols ptp slave hybrid synchronous-ethernet-mapping clock-source 2.2.2.2 interface
ge-1/2/3.0

set protocols ptp slave clock-class-to-quality-level-mapping quality-level prc clock-class
80

Step-by-Step  To configure hybrid mode with a user-defined mapping of the PTP clock class to the
Procedure ESMC guality level on an MX240 router, perform the following steps:

1. Configure the quality-level option for the clock-class-to-quality-level-mapping
statement on the slave at the [edit protocols ptp slave] hierarchy level and then
configure the clock-class option for the set quality level if you want to manually
override the mapping of the ESMC quality level to the clock class.

[edit protocols ptp slave]
user@host# set clock-class-to-quality-level-mapping quality-level prc clock-class
80

2. Configure hybrid mode on the slave.

[edit protocols ptp slave]
user@host# edit hybrid

3. Configure the Synchronous Ethernet mapping option, IP address of the master clock
as 2.2.2.2,and the interface ge-1/2/3.0 for hybrid mode on the slave.

[edit protocols ptp slave hybrid]
user@host# set synchronous-ethernet-mapping clock-source 2.2.2.2 interface
ge-1/2/3.0

Results Display the results of the configuration of hybrid mode with a user-defined mapping of
the PTP clock class to the ESMC quality level:

[edit protocols ptp slave]
user@host# show
clock-class-to-quality-level-mapping {
quality-level prc {
clock-class 80;
1
1
hybrid {
synchronous-ethernet-mapping {
clock-source 2.2.2.2 {
interface ge-1/2/3.0;
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Action

Meaning

Purpose

Action

Meaning

Purpose

« Verifying That the Router Is Operating in Hybrid Mode on page 174
« Verifying the Quality Level Change on the Transmit Side on page 174

« Verifying Global Information Parameters After Mapping of the PTP Clock Class to the
ESMC Quality Level in Hybrid Mode on page 174

« Verifying Global Information Parameters After Configuring User-Defined Mapping of
the PTP Clock Class to the ESMC Quality Level in Hybrid Mode on page 175

Verifying That the Router Is Operating in Hybrid Mode

Verify the current mode of operation of the slave.

In operational mode, enter the run show ptp hybrid command to display the current
configuration and current mode of operation of the slave.

In operational mode, enter the run show ptp hybrid config command to display the PTP
source to Synchronous Ethernet interface mappings.

In operational mode, enter the run show ptp hybrid status command to display the current
hybrid mode operational status.

The output displays the current configuration and current mode of operation of the slave.
Forinformation about the run show ptp hybrid operational command, see show ptp hybrid.

Verifying the Quality Level Change on the Transmit Side

Verify the quality level change on the transmit side of the router.

In operational mode, enter the run show synchronous-ethernet esmc transmit detail
command to display the ESMC transmit interface details.

The output displays the ESMC SSM quality level transmitted out of various Ethernet
interfaces. Forinformation about the run show synchronous-ethernet esmc transmit detail
operational command, see show synchronous-ethernet esmc transmit.

Verifying Global Information Parameters After Mapping of the PTP Clock Class
to the ESMC Quality Level in Hybrid Mode

Verify the global information parameters after mapping of the PTP clock class to the
ESMC quality level in hybrid mode by enabling the convert-clock-class-to-quality-level
option.

174
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Action In operational mode, enter the run show ptp global-information command to display the
following output:
user@host> run show ptp global-information
PTP Global Configuration:
Domain number -0
Transport Encapsulation : IPv4
Clock mode : Ordinary
Priority Levell - 128
Priority Level2 - 128
Unicast Negotiation : Disabled
ESMC QL From Clock Class: Enabled
Clock Class/ESMC QL : 84 / (QL SSU-A/SSM 0x4)
Slave Parameters:
Sync Interval -
Delay Request Interval: -6 (64 packets per second)
Announce Interval
Announce Timeout
Master Parameters:
Sync Interval : -6 (64 packets per second)
Delay Request Interval: -
Announce Interval : 1 (1 packet every 2 seconds)
Clock Step : one-step
Number of Slaves o1
Number of Masters : 0
In operational mode, enter the run show ptp quality-level-mapping command to display
the following output:
user@host> run show ptp quality-level-mapping
quality level ptp clock class
PRC 84
SSU-A 92
SSU-B 96
SEC 104
Meaning The output for run show ptp global-information displays the parameters set in Synchronous
Ethernet mode and the parameters set for the master and the slave.
The output of run show ptp quality-level-mapping displays the default mapping of the
clock class to the ESMC quality level.
Verifying Global Information Parameters After Configuring User-Defined Mapping
of the PTP Clock Class to the ESMC Quality Level in Hybrid Mode
Purpose Verify the global information parameters after configuring a user-defined mapping of
the PTP clock class to the ESMC quality level in hybrid mode by disabling the
convert-clock-class-to-quality-level option.
Action Inoperational mode, enter the run show ptp global-information command to display the

following output:

user@host> run show ptp global-information

PTP Global Configuration:
Domain number :
Transport Encapsulation :
Clock mode

Priority Levell

: 0

1Pv4

: Ordinary
1 128
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Priority Level2
Unicast Negotiation

Clock Class/ESMC QL
Slave Parameters:
Sync Interval

Delay Request Interval:

Announce Interval

Announce Timeout
Master Parameters:

Sync Interval

Announce Interval
Clock Step

: 128
: Disabled
ESMC QL From Clock Class:

Disabled

-6 (64 packets per second)

: -6 (64 packets per second)
Delay Request Interval:
: 1 (1 packet every 2 seconds)
: one-step

The output displays the parameters set in Synchronous Ethernet mode and the
parameters set for the master and the slave.

« Configuring Hybrid Mode and ESMC Quality Level Mapping on page 167

« Understanding Hybrid Mode on page 36

« Precision Time Protocol Overview on page 30

« Synchronous Ethernet Overview on page 21
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« Configuring the Junos OS to Enable ATMZ Intelligent Queuing Layer 2 Circuit Transport
Mode on page 177

« Configuring the Junos OS to Enable Idle Cell Format and Payload Patterns for ATM
Devices on page 178

Configuring the Junos OS to Enable ATM2 Intelligent Queuing Layer 2 Circuit Transport
Mode

On ATM2 1Q PICs only, you can configure Layer 2 circuit cell relay, Layer 2 circuit ATM
Adaptation Layer 5 (AAL5), or Layer 2 circuit trunk mode.

Layer 2 circuit cell relay and Layer 2 circuit AAL5 are defined in the Internet draft
draft-martini-12circuit-encap-mpls-04.txt, Encapsulation Methods for Transport of Layer
2 Frames Over IP and MPLS Networks.

Layer 2 circuit trunk mode allows you to send ATM cells over Multiprotocol Label Switching
(MPLS) trunking.

The four transport modes are defined as follows:

« Totunnel IP packets over an ATM backbone, use the default standard AALS transport
mode.

. Totunnel a stream of AAL5-encoded ATM segmentation-and-reassembly protocol
data units (SAR-PDUSs) over an MPLS or IP backbone, use Layer 2 circuit AAL5 transport
mode.

« Totunnel a stream of ATM cells over an MPLS or IP backbone, use Layer 2 circuit
cell-relay transport mode.

« Totransport ATM cells over an MPLS core network that is implemented on some other
vendor switches, use Layer 2 circuit trunk mode.

0 NOTE: You can transport AAL5-encoded traffic with Layer 2 circuit
cell-relay transport mode, because Layer 2 circuit cell-relay transport mode
ignores the encoding of the cell data presented to the ingress interface.
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When you configure AAL5 mode Layer 2 circuits, the control word carries cell loss priority
(CLP) information by default.

By default, ATM2 IQ PICs are in standard AALS5 transport mode. Standard AALS allows
multiple applications to tunnel the protocol data units of their Layer 2 protocols over an
ATM virtual circuit. To configure the Layer 2 circuit transport modes, include the
atm-[2circuit-mode statement at the [edit chassis fpc slot-number pic pic-number] hierarchy
level:

[edit chassis fpc slot-number pic pic-number]
atm-l2circuit-mode (cell | aal5 | trunk trunk);

On a TX Matrix or TX Matrix Plus router, include the atm-12circuit-mode statement at the
[edit chassis lcc number fpc slot-number pic pic-number] hierarchy level:

[edit chassis lcc number fpc slot-number pic pic-number]
atm-l2circuit-mode (cell | aal5 | trunk trunk);

aal5 tunnels a stream of AAL5-encoded ATM cells over an IP backbone.
cell tunnels a stream of ATM cells over an IP backbone.

trunk transports ATM cells over an MPLS core network that is implemented on some
other vendor switches. Trunk mode can be user-to-network interface (UNI) or
network-to-network interface (NNI).

O NOTE: To determine which vendors support Layer 2 circuit trunk mode,
contact Juniper Networks customer support.

« Configuring the Junos OS to Support ILMI for Cell Relay Encapsulation on an ATM2 1Q
PIC on page 118

« Configuring the Junos OS to Enable Idle Cell Format and Payload Patterns for ATM
Devices on page 178

« Configuring the Junos OS to Use ATM Cell-Relay Accumulation Mode on an ATM1 PIC
on page 113

Configuring the Junos OS to Enable Idle Cell Format and Payload Patterns for ATM
Devices

ATM devices send idle cells to enable the receiving ATM interface to recognize the start
of each new cell. The receiving ATM device does not act on the contents of idle cells and
does not pass them up to the ATM layer in the ATM protocol stack.

By default, the idle cell format for ATM cells is (4 bytes): 0xO0000000. For ATM 2 PICs
and ATM MICs, you can configure the format of the idle cell header and payload bytes.

To configure the idle cell header to use the International Telecommunications Union
(ITU-T) standard of 0xO000000T7, include the itu-t statement at the [edit chassis fpc
slot-number pic number idle-cell-format] hierarchy level:

178
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[edit chassis fpc slot-number pic pic-number idle-cell-format]
itu-t;

On a TX Matrix or TX Matrix Plus router, include the itu-t statement at the [edit chassis
lcc number fpc slot-number pic pic-number idle-cell-format] hierarchy level:

[edit chassis lcc number fpc slot-number pic pic-number idle-cell-format]
itu-t;

By default, the payload pattern is cell payload (48 bytes). To configure the idle cell
payload pattern, include the payload-pattern statement at the [edit chassis fpc slot-number
pic pic-number idle-cell-format] hierarchy level:

[edit chassis fpc slot-number pic pic-number idle-cell-format]
payload-pattern payload-pattern-byte;

On a TX Matrix router, include the payload-pattern statement at the [edit chassis lcc
number fpc slot-number pic pic-number idle-cell-format] hierarchy level:

[edit chassis lcc number fpc slot-number pic pic-number idle-cell-format]
payload-pattern payload-pattern-byte;

The payload pattern byte can range from 0x00 through Oxff.

For information about the TX Matrix router, see “TX Matrix Router and T640 Router
Configuration Overview” on page 43. For information about the TX Matrix Plus router,
see “TX Matrix Plus Router and T1600 Router Configuration Overview” on page 48.

Related . Configuring the Junos OS to Use ATM Cell-Relay Accumulation Mode on an ATM1 PIC
Documentation on page 113

« Configuring the Junos OS to Enable ATMZ Intelligent Queuing Layer 2 Circuit Transport
Mode on page 177

« Configuring the Junos OS to Support ILMI for Cell Relay Encapsulation on an ATM2 1Q
PIC on page 118

« Configuring Layer 2 Circuit Transport Mode on ATM MICs
« Example: Configuring Layer 2 Circuit Transport Mode on ATM MICs
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Configuring Chassis Settings for Routing
Engines and Packet Forwarding Engines

« Configuring the Junos OS to Support Redundancy on Routers Having Multiple Routing
Engines or Switching Boards on page 181

« Signaling Neighboring Routers of Fabric Downon T640 and T1600 Routers on page 182
« Traffic Black Hole Caused by Fabric Degradation on page 183

« Detection and Recovery of Fabric-Related Failures Caused by Traffic Black Holes on
MX Series Routers on page 184

« Corrective Actions for Fabric Failures on MX Series Routers on page 187

« Detection and Corrective Actions of FPCs with Degraded Fabric on MX Series
Routers on page 190

« Disabling FPC Restart on page 192
« Disabling an FPC with Degraded Fabric Bandwidth on page 192

« Configuring Redundancy Fabric Mode for Active Control Boards on MX Series
Routers on page 193

« Configuring the Junos OS to Allocate More Memory for Routing Tables, Firewall Filters,
and Layer 3 VPN Labels on page 194

« Configuring the Junos OS to Enable a Routing Engine to Reboot on Hard Disk
Errors on page 196

« Associating Sampling Instances for Active Flow Monitoring with an FPC, MPC, or
DPC on page 196

« Configuring a Policer Overhead on page 197
« Configuring Sanity Polling for FPCs on T Series Routers on page 198

Configuring the Junos OS to Support Redundancy on Routers Having Multiple Routing
Engines or Switching Boards

For routers that have multiple Routing Engines or these multiple switching control boards:
Switching and Forwarding Modules (SFMs), System and Switch Boards (SSBs),
Forwarding Engine Boards (FEBs), or Compact Forwarding Engine Boards (CFEBs), you
can configure redundancy properties.
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To configure redundancy, include the following redundancy statements at the [edit
chassis] hierarchy level:

redundancy {
cfeb slot (always | preferred);
failover {
on-disk-failure
on-loss-of-keepalives;
1
feb {
redundancy-group group-name {
feb slot-number (backup | primary);
description description;
no-auto-failover;
1
}
graceful-switchover;
keepalive-time seconds;
routing-engine slot-number (master | backup | disabled);
sfm slot-number (always | preferred);
ssb slot-number (always | preferred);

}

. Understanding Routing Engine Redundancy on Juniper Networks Routers

Signaling Neighboring Routers of Fabric Down on T640 and T1600 Routers

In JUNOS OS Release 10.4 and later, T640 and T1600 routers signal neighboring routers
if they are unable to carry traffic due to all fabric planes being taken offline for one of the
following reasons:

« CLI or button press initiated offline state.
« Automatically taken offline by the SPMB due to high temperature.
« PIO errors or voltage errors detected by the SPMB CPU to the SIBs.

The following scenarios are not supported:

« All PFEs get destination errors on all planes to all destinations, even with the Switch
Interface Boards (SIBs) staying online.

« Complete fabric loss caused by destination timeouts, with the SIBs still online.

When chassisd detects all fabric planes are down, the router reboots all the FPCs in the
system. When the FPCs come back up, the interfaces will not be created again, since all
the fabric planes are down.

Once the user diagnoses and fixes the cause of all fabric planes going down, the user
must then online the SIBs. The SIB online process brings up the interfaces.

Fabric down signaling to neighboring routers offers the following benefits:

« FPCs reboot when the control plane connection to the RE times out.

182
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. Extends a simple approach to reboot FPCs when the dataplane blacks out.

When the router transitions from a state where SIBs are online or spare to a state where
there are no SIBs in online state, then all the FPCs in the system are rebooted.

An ERRMSG indicates if all fabric planes are down and the FPCs will be rebooted if any
fabric planes do not come up in 2 minutes.

An ERRMSG indicates the reason for FPC reboot on fabric connectivity loss.

The chassisd daemon traces when an FPC comes online, but PIC attach is not done due
to no fabric plane present.

A warning is issued in the CLI when the last fabric plane is taken offline, that FPCs will
reboot. You will need to online the SIBs after fixing the cause of the SIBs not being online.
When the first SIB goes online, and link training with the FPCs completes, the interfaces
will be created.

Fabric down signaling to neighboring routers functionality is available by default, and no
user configuration required to enable it.

No CLI commands or alarms are required for this feature. Alarms indicate an SIBs offline
system state to the user.

Related . System Basics: Chassis-Level Features Configuration Guide
Documentation

Traffic Black Hole Caused by Fabric Degradation

A traffic black hole occurs when packets are dropped by a device without notification.
Other connected devices continue to forward traffic to the affected device, impacting
the network performance. A severely degraded fabric plane can be one of the reasons
for a traffic black hole.

Devices can limit the black-hole time by detecting unreachable destination Packet
Forwarding Engines and signaling connected devices when they cannot carry traffic
because of a severely degraded fabric.

Packet Forwarding Engine destinations can become unreachable for the following reasons:

« The fabric Switch Interface Boards (SIBs) go offline as a result of a CLI command or
a pressed physical button.

« The fabric SIBs are turned offline by the Switch Processor Mezzanine Board (SPMB)
because of high temperature.

« Voltage or polled I/0 errors in the SIBs detected by the SPMB.
« OnT640 and T1600 routers:

- All Packet Forwarding Engines receive destination errors on all planes from remote
Packet Forwarding Engines, even when the SIBs are online
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- Complete fabric loss caused by destination timeouts, even when the SIBs are online.

« OnPTX Series systems:

- Link errors on all connected planes
- Two Packet Forwarding Engines can reach the fabric but not each other

- Link errors where two Packet Forwarding Engines have connectivity with the fabric

but not through a common plane

When the system detects any unreachable Packet Forwarding Engine destinations,
healing from a traffic black hole is attempted. If the healing fails, the system turns off
the interfaces, thereby stopping the traffic black hole.

The recovery process consists of the following phases:

1.

On T640 and T1600 routers:Fabric plane restart phase: Healing is attempted by
restarting the fabric planes one by one. This phase does not start if the fabric plane
is functioning properly and a single Flexible PIC Concentrator (FPC) is bad.

On PTX Series systems: SIB restart phase: Healing is attempted by restarting the SIBs
one by one. This phase does not start if the SIBs are functioning properly and a single
Flexible PIC Concentrator (FPC) is bad.

OnT640and T1600 routers: Fabric plane and FPC restart phase: Healing is attempted
by restarting both the fabric planes and the FPCs. If there are bad FPCs that are unable
to initiate high-speed links to the fabric after reboot, creation of traffic black hole is
limited because no interfaces are created for these FPCs.

On PTX Series systems: SIB and FPC restart phase: Healing is attempted by restarting
both the SIBs and the FPCs. If there are bad FPCs that are unable to initiate high-speed
links to the fabric after reboot, creation of traffic black hole is limited because no
interfaces are created for these FPCs.

FPC offline phase: Traffic black hole is limited by turning the FPCs offline and by
turning off interfaces because previous attempts at recovery have failed.

By default, the system limits black-hole time by detecting severely degraded fabric. No
user interaction is necessary.

. Disabling FPC Restart on page 192

« Router Chassis Configuration Statements on page 266

. degraded

Detection and Recovery of Fabric-Related Failures Caused by Traffic Black Holes on

MX Series Routers

A traffic black hole occurs when a router is unable to transmit data packets to other
neighboring routers, although the interfaces on that router continue to be in the active

state. As aresult, the other neighboring routers continue to forward traffic to the impacted

router, which drops the arriving packets without sending a notification to the other routers.
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When a Packet Forwarding Engine in a router is unable to send traffic to other Packet
Forwarding Engines over the data plane within the same router, the router is unable to
transmit any packets to a neighboring router, although the interfaces are advertised as
active on the control plane. Fabric failure can be one of the reasons for traffic black holes.

The following fabric failure scenarios can occur:

- Removal of the control board

. High-speed link 2 (HSL2) training failures

« Single link failure on an Flexible PIC Concentrator (FPC)

. Multiple link failures on the same FPC or the same fabric plane
« Multiple link failures randomly on an FPC or a fabric plane

« Intermittent cyclic redundancy check (CRC) errors

- Atotal traffic black hole for only one destination and not to other destinations

When an FPC does not forward traffic due to a certain reason to other FPCs within the
device, the control protocol on the Routing Engine is unable to detect this condition. The
traffic transmissionis not diverted to the functional, active FPCs and, instead, the packets
are continued to be sent to the affected FPC and are dropped at that point. The following
might be the causes for an FPC being unable to forward traffic:

« All the planes in the system are in theOffline or Fault state.

« All the Packet Forwarding Engines on the DPC might have disabled the fabric streams
due to destination errors.

If all the Switch Control Boards (SCBs) lose connectivity to the DPCs, then all the
interfaces are brought down. If a Packet Forwarding Engine of a DPC loses complete
connectivity to or from the fabric, then that DPC is brought down.

System hardware failures can be of the following types:

. Asingle occurrence or a rare failure for a brief period (such as environmental spikes).
This failure is effectively healed without manual intervention by restarting the fabric
plane and restarting the FPCs and the fabric plane, if necessary.

. Repeated failures that occur frequently.

. A permanent failure.

A recovery from any case of reduced throughput, such as multiple Packet Forwarding
Engine destination timeouts on multiple planes is not attempted. Recovery from traffic
black hole is attempted only when all the planes are in the Offline or Fault state or when
the destinations are unreachable on all active planes.

If a black hole occurs because of a single bad FPC, which is either a common source or
common destination of the destination timeout, if you the configured the
action-fpc-restart-disable statement at the [edit chassis fabric degraded] hierarchy level,
no recovery action is taken. The show chassis fabric reachability command output can
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be used to verify the status of the fabric and the FPC. An alarm is triggered to indicate
that the particular FPC is causing a traffic black hole.

Fabric-Failure Detection Methods on MX Series Routers

The chassis daemon (chassisd) process detects the removal of a control board. The
removal of the control board causes all the active planes that reside on that board to be
disabled and a switchover is performed. If the active Routing Engine is also unplugged
along with the control board, the detection of the control board removal is delayed until
the switchover of the Routing Engine occurs and the reconnection in the primary, backup
Routing Engine pair occurs. If the control board is turned offline by specifying the request
chassis cb slot slot-number offline or a pressed physical button to cause a graceful
shutdown, a fabric failure does not occur, even if the control board is moved to the offline
state.

If active fabric planes are removed because of removal of the control board on the master
RE, the DPC takes the local action of disabling removed planes. If spare planes are
available, DPC initiates switchover to spare planes. If an active control board on a backup
RE is removed, the master RE performs the switchover. The software attempts to optimize
the duration of traffic black hole by disabling all removed planes. The spare planes are
transitioned to the online state one by one.

Fabric self-ping is a mechanism to detect any issues in the fabric data path. Each Packet
Forwarding Engine forwards fabric data cells that are destined to itself over all active
fabric planes. To transmit the data cell, the Packet Forwarding Engine fabric sends the
request cells over an active plane and waits for a grant packet. The destination Packet
Forwarding Engine sends a grant packet over the same plane on which the request cell
is received. When the grant cell is received, the source Packet Forwarding Engine sends
the data cell.

The Packet Forwarding Engine fabric contains the capability to detect grant delays. If
grants are not received within a certain period of time, a destination timeout is declared.
Destination timeout on a certain plane by a Packet Forwarding Engine on two or more
FPCs is considered as an indication for plane failures. Even if one Packet Forwarding
Engine on an FPC flashes an error, the FPC is considered to be in error. Destination timeouts
are noticed when the Packet Forwarding Engine sends traffic actively because requests
are sent only for valid data cells. The software takes an appropriate action based on the
destination timeout. For self-ping, a data cell is destined to the source Packet Forwarding
Engine only.

Fabric ping failure messages are sent to the fabric manager on the Routing Engine, which
collates all of the errors reported by all the Dense Port Concentrators (DPCs) and takes
a corrective action. For example, a ping failure for all links of the same DPC might indicate
a problem on the DPC. Ping failure for multiple DPCs for the same fabric plane might
denote a problem with the fabric.

If the Routing Engine determines that a fabric plane is down, based on the information
on errors it receives from the DPCs or the Packet Forwarding Engines, over a period of 5
seconds, it indicates a fabric failure. The duration of 5 seconds is the period for which the
Routing Engine collates the errors from all of the DPCs.
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Fabric self-ping packets are periodically sent to check the sanity of the fabric links. Self
pings are sent at interval of 500 ms. The destination timeout is also checked in intervals
of 500 ms. If two timeouts ocur successively, self ping failure is detected. When a
destination timeout is received, the Packet Forwarding Engine fabric stops the sending
of packets to the fabric. To examine the link condition again, the software resets the
credits to ensure that new requests are sent again. When a self-ping failure occurs, the
DPC removes the affected plane from sending data to all destinations. This method
ensures that self-ping is not attempted to be sent again on the defective plane.

The following guidelines apply to the self-ping capability:

. By default, self pings are not sent on spare fabric planes because spare planes do not
carry traffic.

. The size of self-ping packets is large enough to enable the cells to be loaded over all
the active fabric planes (maximum of 8 for MX Series routers).

« A detection of received self-ping packets is not performed.

« High priority queue is used to enable self-ping to be sent for oversubscription cases.

Related . Detection and Corrective Actions of FPCs with Degraded Fabric on MX Series Routers
Documentation on page 190

« Corrective Actions for Fabric Failures on MX Series Routers on page 187
. redundancy-mode on page 343
« show chassis fabric redundancy-mode on page 794

« Configuring Redundancy Fabric Mode for Active Control Boards on MX Series Routers
on page 193

Corrective Actions for Fabric Failures on MX Series Routers

This topic contains the following sections that describe different fabric failure scenarios,
the detection methods used, and the corrective actions for the faults:

« Traffic Black Hole Healing on page 187
« FPCs with Degraded Fabric on page 189
« Complete Black Hole Towards a Single Destination Only on page 189

« Redundancy Fabric Mode on Active Control Boards on page 189

Traffic Black Hole Healing
Packet Forwarding Engine destinations can become unreachable for the following reasons:
« The control boards go offline as a result of a CLI command or a pressed physical button.

« The fabric control boards are turned offline because of high temperature.

« Voltage or polled I/0 errors in the SIBs detected by the SPMB.
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« All Packet Forwarding Engines receive destination errors on all planes from remote
Packet Forwarding Engines, even when the SIBs are online.

« Complete fabric loss caused by destination timeouts, even when the SIBs are online.

When the system detects any unreachable Packet Forwarding Engine destinations,
healing from a traffic black hole is attempted. If the healing fails, the system turns off
the interfaces, thereby stopping the traffic black hole.

The recovery process consists of the following phases:

1. Fabric plane restart phase: Healing is attempted by restarting the fabric planes one
by one. This phase does not start if the fabric plane is functioning properly and a single
Flexible PIC Concentrator (FPC) is bad. An error message is generated to specify that
a black hole is the reason for the fabric plane being turned offline. This phase is
performed for fabric plane errors only.

2. Fabric plane and FPC restart phase: The system waits for the first phase to be
completed before examining the system state again. If the black hole condition still
persists after the first phase is performed or if the problem occurs again within a
duration of 10 minutes, healing is attempted by restarting both the fabric planes and
the FPCs. If you the configured the action-fpc-restart-disable statement at the [edit
chassis fabric degraded] hierarchy level to disable restart of the FPCs when a recovery
is attempted, an alarm is triggered to indicate that a traffic black hole has occurred.
In this second phase, three steps are taken:

1. All the FPCs that have destination errors on a PFE are turned offline

2. The fabric planes are turned offline and brought back onling, one by one, starting
with the spare plane.

3. The FPCs that were turned offline are brought back online.

3. FPC offline phase: The system waits for the second phase to be completed before
examining the system state again. Traffic black hole is limited by turning the FPCs
offline and by turning off interfaces because previous attempts at recovery have failed.
If the problem is not resolved by restarting the FPCs or if the problem recurs within 10
minutes after restarting the FPCs, this phase is performed.

The three phases are controlled by timers. During these phases, if an event (such as
offlining/onlining FPCs or fabric planes) times out, then the phase skips that event and
proceeds to the next event. The timer control has a timeout value of 10 minutes. If the
first fabric error occurs in a system with two or more FPCs, the fabric planes are restarted.
If another fabric error occurs within the next 10 minutes, the fabric planes and FPCs are
restarted. However, if the second fabric error occurs outside of the timeout period of 10
minutes, then the first phase is performed, which is the restart of only the fabric planes.

In cases where all the destination timeouts are traced to a bad FPC, for example, one
source FPC or one destination FPC, only that FPC is turned offline and online. The fabric
planes are not turned offline and online. If another fabric fault occurs within the period
of 10 minutes, the FPC is turned offline.
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By default, the system limits black-hole time by detecting severely degraded fabric. No
user interaction is necessary.

FPCs with Degraded Fabric

You can configure an FPC with degraded fabric to be moved to the offline state. On an
MX960, MX480, or MX240 router, you can configure link errors or bad fabric planes. This
configuration is particularly useful in partial black hole scenarios where bringing the FPC
offline results in faster re-routing. To configure this option on an FPC, use the
offline-on-fabric-bandwidth-reduction statement at the [edit chassis fpc slot-number]
hierarchy level. For more information, see “Detection and Corrective Actions of FPCs with
Degraded Fabric on MX Series Routers” on page 190.

Complete Black Hole Towards a Single Destination Only

In certain deployments, an FPC indicates a complete black hole towards a single
destination only, but it functions properly for other destinations. Such cases are identified
and the affected FPC is recovered. Consider a sample scenario in which the active planes
are 0,1,2,3 and the spare planes are 4,5,6,7 in the connection between FPC 0 and FPCI.
If FPC O has single link failures for planes O and 1and if FPC 1 has single link failures for
planes 2 and 3, a complete black hole occurs between the two FPCs. Both FPC O and
FPC 1 undergo a phased mode of recovery and fabric healing takes place.

Redundancy Fabric Mode on Active Control Boards

You can configure the active control board to be in redundancy mode or in increased
fabric bandwidth mode. To configure redundancy mode for the active control board, use
the redundancy-mode redundant statement at the [edit chassis fabric] hierarchy level. In
redundancy mode, all the FPCs use 4 fabric planes as active planes, regardless of the
type of the FPC. You can enable increased fabric bandwidth of active control boards for
optimal and efficient performance and traffic handling. Onan MX960, MX480, or MX240
router, you can use the redundancy-mode increased-bandwidth statement at the [edit
chassis fabric] hierarchy level to enable increased fabric bandwidth mode for the active
control board to cause all the available fabric planes to be used. In this mode, the
maximum number of available fabric planes are used for MX routers with Trio chips and
the MPC3E. On MX960 routers with active control boards, 6 active planes are used, and
on MX240 and MX480 routers with active control boards, 8 active planes are used.

Increased fabric bandwidth mode is enabled by default on MX routers with Switch Control
Board (SCB). On MX routers that contain the enhanced SCB with Trio chips and the

MPC3E, redundancy mode is enabled by default. For more information, see “Configuring
Redundancy Fabric Mode for Active Control Boards on MX Series Routers” on page 193.

Related . Detection and Corrective Actions of FPCs with Degraded Fabric on MX Series Routers
Documentation on page 190

« Detection and Recovery of Fabric-Related Failures Caused by Traffic Black Holes on
MX Series Routers on page 184

. redundancy-mode on page 343

« show chassis fabric redundancy-mode on page 794
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« Configuring Redundancy Fabric Mode for Active Control Boards on MX Series Routers
on page 193

Detection and Corrective Actions of FPCs with Degraded Fabric on MX Series Routers

You can configure an FPC with degraded fabric to be moved to the offline state on an
MX960, MX480, or MX240 router. Configuring this feature does not affect the system.
You can configure this feature without restarting the FPC or restarting the system.

The following scenarios can occur when you configure the feature to disable FPCs with
degraded fabric:

« If an FPC has degraded fabric bandwidth and if you configure this capability to turn off
such an FPC after it has been operating with degraded fabric for some time, the
corrective action is still taken.

. If an FPC has been brought offline because of fabric errors and this functionality to
move the FPC to offline state is disabled, the FPC is transitioned to the online state
automatically.

« If an FPC has been brought offline because of fabric errors and this functionality to
move the FPC to offline state is disabled or configured for some other FPC, the FPC
that was turned offline is transitioned to the online state automatically.

. Allthe FPCs that were brought offline because of degraded fabric, when you configured
this setting, are brought back online when you commit any configuration under the
[edit chassis] hierarchy level. Similarly, a restart of the chassis daemon or the Graceful
Routing Engine switchover (GRES) operation also causes the FPC that is disabled
because of degraded fabric to be moved to the online state.

Degraded fabric indicates that an FPC is operating with less than the required number
of active fabric planes. If an FPC is operating with less than four planes, it is considered
to be degraded. This rule applies to all types of FPCs and fabric. Degraded condition
denotes that good fabric traffic exists at a reduced bandwidth.

The following conditions can result in degradation of fabric:

« The fabric control boards go offline as a result of an unintentional, abrupt power
shutdown.

« Anapplication-specific integrated circuit (ASIC) error, which causes a plane of a control
board to be automatically turned offline.

. Manually bringing the fabric plane or the control board to the offline state.
. Removal of the control board
« Self-ping failure on any plane.

« HSL2 training failure for active plane.
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- If aspare fabric plane has CRC errors, and this spare plane is made online, the link with
the CRC error is disabled. This mechanism might cause a degradation in fabric in one
direction and might cause a traffic black hole in the other direction.

« When a self-ping or HSL2 training failure occurs, the fabric plane is disabled for a
particular FPC and it is online for other FPCs. This condition can also cause a traffic
black hole.

If you need to remove the control board or move a fabric plane to the offline state during
a system maintenance, you must enable the functionality to turn the FPCs with degraded
bandwidth to the offline state (by using the offline-on-fabric-bandwidth-reduction
statement at the [edit chassis fpc slot-number] hierarchy level).

The following corrective actions are performed when a traffic black hole or fabric
degradation occurs:

. Regardless of whether a spare control board is available or not, self-ping state for each
FPC is monitored at intervals of 5 seconds at the Routing Engine. Fabric manager uses
the following rule to determine the presence of a spare control board:

- MX960 routers with I-chip or I-chip and Trio-chip-based FPCs that contain three
control boards

- MX240 or MX480 routers with I-chip or I-chip and Trio-chip-based FPCs that contain
two control boards

- MX960, MX480, or MX240 routers that contain only Trio-based FPCs are not
considered to contain a spare control board

If during any such interval of 5 seconds, two FPCs indicate a failure for the same plane,
a switchover to the spare control board. In this case, the control board that reported
errors is turned offline and the spare control board is turned online.

. If a spare control board is available, and if you configure the functionality to disable
FPCs with degraded fabric, self-ping state for each FPC is monitored at intervals of 5
seconds at the Routing Engine. The following conditions can occur:

- During any 5-second interval, if only one FPC indicates a failure for a plane, the fabric
Manager waits for the next interval. During the subsequent interval, if no other FPC
indicates a failure for the same plane, switchover of the control board is performed.

- During any 5-second interval, if multiple FPCs show failures for multiple control
boards, the fabric manager waits for the next interval. During the subsequent interval,
if the same condition remains, all the failing FPCs are turned offline even if the spare
control board is present.

- During any 5-secondinterval, if any FPC shows a failure for multiple planes on multiple
control boards, the fabric manager waits for the next interval. During the subsequent
interval, if the same condition persists, the FPC is turned offline even if the spare
control board is present.

« If spare planes are not available, the FPC is turned offline when it displays a failure for
a single plane or multiple planes. The FPC is brought offline only if you previously
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Related
Documentation

configured the offline-on-fabric-bandwidth-reduction statement at the [edit chassis
fpc slot-number] hierarchy level.

« Detection and Recovery of Fabric-Related Failures Caused by Traffic Black Holes on
MX Series Routers on page 184

. Corrective Actions for Fabric Failures on MX Series Routers on page 187
. redundancy-mode on page 343

« show chassis fabric redundancy-mode on page 794

Disabling FPC Restart

Related
Documentation

You can disable FPC restart to limit recovery actions from a degraded fabric condition.
On T640 and T1600 routers, only the fabric plane is restarted. On PTX Series systems,
only the Switch Interface Boards (SIBs) are restarted. To disable the restarting of FPCs,
use the action-fpc-restart-disable statement at the [edit chassis fabric degraded] hierarchy
level:

[edit chassis fabric]
degraded {
action-fpc-restart-disable;

}

Whenever FPC restart is disabled, an alarm is raised when there are unreachable
destinations present in the router, and you must restart the FPCs manually.

To ensure that both the fabric planes (T640 and T1600 routers) or the SIBs (PTX Series
systems) and the FPCs are restarted during the recovery process, do not configure the
action-fpc-restart-disable statement at the [edit chassis fabric degraded] hierarchy level.

. Traffic Black Hole Caused by Fabric Degradation on page 183

« Router Chassis Configuration Statements on page 266

Disabling an FPC with Degraded Fabric Bandwidth

You can bring an FPC with degraded fabric bandwidth offline to avoid causing a traffic
black hole in the chassis for an extended time. To configure the option to disable an FPC
with degraded bandwidth, use the offline-on-fabric-bandwidth-reduction statement at
the [edit chassis fpc slot-number] hierarchy level:

[edit chassis]
fpc slot-number {
offine-on-fabric-bandwidth-reduction;

}

The fabric manager checks the number of current active planes periodically. If the number
of active planesis lower than the required number of active planes for a particular router,
the system waits 10 seconds before it takes any corrective action. If the reduced bandwidth
condition persists for an FPC and if this feature has been configured for the FPC, the
system brings the FPC offline.
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Related
Documentation

. offline-on-fabric-bandwidth-reduction on page 327
. Traffic Black Hole Caused by Fabric Degradation on page 183

« Router Chassis Configuration Statements on page 266

Configuring Redundancy Fabric Mode for Active Control Boards on MX Series Routers

Related
Documentation

You can configure the active control board to be in redundancy mode or in increased
fabric bandwidth mode. You can enable increased fabric bandwidth of active control
boards for optimal and efficient performance and traffic handling by configuring the
active control boards to be in redundancy mode. To configure redundancy mode for the
active control board, use the redundancy-mode redundant statement at the [edit chassis
fabric] hierarchy level:

[edit chassis fabric]
redundancy-mode {
redundant;

}

When you configure this option, all the FPCs use 4 fabric planes as active planes,
regardless of the type of the FPC. If you do not configure this option, increased fabric
bandwidth mode is enabled by default on MX routers.

To configure increased bandwidth mode for the active control board, use the
redundancy-mode increased-bandwidth statement at the [edit chassis fabric] hierarchy
level:

[edit chassis fabric]
redundancy-mode {
increased-bandwidth;

}

In increased fabric bandwidth mode, MX Series routers will use 6 active planes. MX240
and MX480 routers will also use 2 spare planes in addition to the 6 active planes.

Increased fabric bandwidth mode is enabled by default on MX routers with Switch Control
Board (SCB). On MX routers that contain the enhanced SCB with Trio chips and the
MPC3E, redundancy mode is enabled by default.

Configuring this feature does not affect the system. You can configure this feature without
restarting the FPC or restarting the system.

. redundancy-mode on page 343
« show chassis fabric redundancy-mode on page 794

« Router Chassis Configuration Statements on page 266
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Configuring the Junos OS to Allocate More Memory for Routing Tables, Firewall Filters,
and Layer 3 VPN Labels

The jtree memory on all MX Series, all M120, and some M320, M10i, M7i, T640, T1600,
TX Matrix, and TX Matrix Plus router Packet Forwarding Engines has two segments: one
segment primarily stores routing tables and related information, and the other segment
primarily stores firewall-filter-related information.

The Junos OS provides the memory-enhanced statement to reallocate the jtree memory
for routes, firewall filters, and Layer 3 VPNs. The statement has the following options:

« filter—Include this statement when you want to support larger firewall filters over
routing tables. However, we recommend enabling this option only if you do not have
a very large routing table configuration.

To allocate more memory for firewall filters, include the filter statement at the [edit
chassis memory-enhanced] hierarchy level:

[edit chassis memory-enhanced]
filter;

. route—Include this statement when you want to support larger routing tables (with
more routes) over firewall filters. For example, you can enable this option, when you
want to support a large number of routes for Layer 3 VPNs implemented using MPLS.
However, we recommend enabling this option only if you do not have a very large
firewall configuration.

To allocate more memory for routing tables, include the route statement at the [edit
chassis memory-enhanced] hierarchy level:

[edit chassis memory-enhanced]
route;

- vpn-label—(T Series platforms only) Include this statement when you want to enhance
memory to support a larger number of Layer 3 VPN labels.

Layer 3 VPN composite next hops can be enabled by including the
I3vpn-composite-nexthop statement at the [edit routing-options] and [edit
logical-systems logical-system-name routing-options] hierarchy levels. This statement
enables BGP to accept larger numbers of Layer 3 VPN BGP updates with unique inner
VPN labels. Including the 13vpn-composite-nexthop in the configuration enhances
scaling and convergence performance of PE routers participating in a Layer 3 VPN in
a multivendor environment. For more information on configuring the
I3vpn-composite-nexthop statement, see the Junos OS VPNs Configuration Guide.

To allocate more memory to support a larger number of Layer 3 VPN labels accepted
by the [3vpn-composite-nexthop statement, include the vpn-label statement at the
[edit chassis memory-enhanced] hierarchy level:

[edit chassis memory-enhanced]
vpn-label;

The memory-enhanced vpn-label statement increases the size of the fabric next-hop
table, which is held on the egress FPC in the jtree, from the default value of 128,000
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entries to 1,000,000 entries. This improves token fabric scaling, at the expense of
additional segment 1 usage. This functionality is not applicable to MX Series, or M320
platforms, as these platforms provide for flexibly sized fabric token tables by default.
This means that the memory-enhanced route statement is applicable to T Series
platforms and that you can configure both memory-enhanced vpn-label and
memory-enhanced route on T Series platforms when their combined functionality is
desired.

You can configure the memory-enhanced statement on the following routers:

- M10i and M7i routers with Enhanced CFEB

« M320 routers with Enhanced Il FPCT, Enhanced lll FPC2, and Enhanced Il FPC3
« M120 routers

« MX Series routers

o T Series (T640, T1600, TX Matrix, and TX Matrix Plus) routers with Enhanced Scaling
FPCI1, Enhanced Scaling FPC2, Enhanced Scaling FPC3, and Enhanced Scaling FPC4.

As the allocation of more memory for routing tables or firewall filters might disrupt the
forwarding operations of a Packet Forwarding Engine, the Junos OS CLI displays a warning
to restart all affected FPCs when you commit a configuration that includes the
memory-enhanced route statement. The configuration does not become effective until
you restart the FPC or DPC (on MX Series routers).

To restart a single FPC or DPC without rebooting the entire router, issue the request
chassis fpc slot slot-number restart command. On an M120 router, issue the request chassis
feb slot slot-number restart command.

To view if the configurationis active on an FPC or DPC, issue the show pfe fpc slot-number
command.

0 NOTE:

« For T Series routers only. With Junos OS Release 10.2, enhanced jtree
memory allocationis disabled by default. For Junos OS Releases 9.3 through
10.1, the default routing tables (inet.0 and inet6.0) use both memory
segments by default.

« InJunos OS Release 11.2 and later, the memory-enhanced route statement
at the [edit chassis] hierarchy level replaces the route-memory-enhanced
statement at the [edit chassis] hierarchy level.

. The filter and vpn-label statements are supported only on T Series routers.

Related . memory-enhanced on page 320
Documentation . filter on page 299
« route (chassis) on page 344

« vpn-label on page 375
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Configuring the Junos OS to Enable a Routing Engine to Reboot on Hard Disk Errors

Related

Documentation

When a hard disk error occurs, a Routing Engine might enter a state in which it responds
to local pings and interfaces remain up, but no other processes are responding.

To recover from this situation, you can configure a single Routing Engine to reboot
automatically when a hard disk error occurs. To enable this feature, include the
on-disk-failure reboot statement at the [edit chassis routing-engine] hierarchy level.

[edit chassis routing-engine]
on-disk-failure {
disk-failure-action (halt | reboot);

}

For dual Routing Engine environments, you can configure a backup Routing Engine to
assume mastership automatically, if it detects a hard disk error on the master Routing
Engine. To enable this feature, include the on-disk-failure statement at the [edit chassis
redundancy failover] hierarchy level. For information about this statement, see the Junos
OS High Availability Configuration Guide.

You can configure the Routing Engine to halt (instead of rebooting) when the hard disk
fails on the Routing Engine. To configure this feature, include the disk-failure-action (halt
| reboot) statement at the [edit chassis routing-engine on-disk-failure] hierarchy level:

[edit chassis routing-engine]
on-disk-failure {
disk-failure-action (halt | reboot);

}

Use the halt option to configure the Routing Engine to halt when the hard disk fails. Use
the reboot option to configure the Routing Engine to reboot when the hard disk fails.

« Configuring Automatic Mirroring of the CompactFlash Card on the Hard Disk Drive

Associating Sampling Instances for Active Flow Monitoring with an FPC, MPC, or DPC

The Junos OS enables you to configure sampling instances for active flow monitoring,
by specifying a name for the sampling parameters and associating the instance name
with a specific FPC, MPC, or DPC.

To configure active sampling instances, include the instance statement at the [edit
forwarding-options sampling] hierarchy level. For more information about configuring
sampling instances, see the Junos Services Interfaces Configuration Release 11.2.

To associate a configured active sampling instance with an FPC, MPC, or DPC, include
the sampling instance name at the [edit chassis fpc slot-number] hierarchy level:

[edit chassis fpc slot-number]
sampling-instance instance-name;

On a TX Matrix or TX Matrix Plus router, include the sampling-instance statement at the
[edit chassis lcc number fpc slot-number] hierarchy level:
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Related .
Documentation

[edit chassis lcc number fpc slot-number]
sampling-instance instance-name;

Junos Services Interfaces Configuration Guide
Example: Sampling Instance Configuration

sampling-instance on page 346

Configuring a Policer Overhead

Configuring a policer overhead allows you to control the rate of traffic sent or received
on an interface. When you configure a policer overhead, the configured policer overhead
value (bytes) is added to the length of the final Ethernet frame. This calculated length
of frame is used to determine the policer or the rate limit action. Therefore, the policer
overhead enables you to control the rate of traffic sent or received on an interface. You
can configure the policer overhead to rate-limit queues and Layer 2 and MAC policers.
The policer overhead and the shaping overhead can be configured simultaneously on an
interface.

This feature is supported on M Series and T Series routers with IQ2 PICs or IQ2E PICs, on
MX Series DPCs.

To configure a policer overhead for controlling the rate of traffic sent or received on an
interface:

1.

In the [edit chassis] hierarchy level in configuration mode, create the interface on
which to add the policer overhead to input or output traffic.

[edit chassis]
user@host# edit fpc foc pic pic

For example:

[edit chassis]
user@host# edit fpc O pic 1

Configure the policer overhead to control the input or output traffic on the interface.
You could use either statement or both the statements for this configuration.

[edit chassis fpc fpc pic pic]
user@host# set ingress-policer-overhead bytes;
user@host# set egress-policer-overhead bytes;

For example:

[edit chassis fpc O pic 1]
user@host# set ingress-policer-overhead 10;
user@host# set egress-policer-overhead 20;

Verify the configuration:

[edit chassis]
user@host# show
fpc 0 {

pic 1 {

Copyright © 2016, Juniper Networks, Inc. 197


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

System Basics: Chassis-Level Features Configuration Guide

ingress-policer-overhead 10;
egress-policer-overhead 20;

0 NOTE: When the configuration for the policer overhead bytes ona PIC is
changed, the PIC goes offline and then comes back online. In addition, the
configuration in the CLI is on a per-PIC basis and, therefore, applies to all the
ports on the PIC.

Related . egress-policer-overhead on page 293

Documentation
. ingress-policer-overhead on page 311

Configuring Sanity Polling for FPCs on T Series Routers

T Seriesrouters running Junos OS Release 11.4 and later support the sanity polling feature.
You can configure the sanity-poll statement for a particular FPC to start a periodic sanity
check for that FPC. The periodic sanity check includes checking for FPC error conditions
such as “register sanity issues,” “high temperature,” “hardware failure,” and so on. If you
do not configure the sanity-poll statement, then sanity polling is disabled.

0 NOTE: Currently, periodic sanity check is performed only on the routing chip
register.

Sanity polling periodically checks for an error condition in an FPC and performs the
appropriate actions in case of an error.

To configure sanity polling for an FPC, include the sanity-poll statement and its
substatements at the [edit chassis fpc slot-number] hierarchy level:

[edit chassis]
fpc slot-number {
sanity-poll {
retry-count number;
on-error {
raise-alarm;
power (cycle | off);
write-coredump;
}
1
}

o NOTE: Ona TX Matrix or TX Matrix Plus router, you can configure the
sanity-poll statement at the [edit chassis lcc number fpc number] hierarchy
level.
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The sanity-poll statement comprises the following substatements:

« The retry-count statement specifies the number of rechecks to be performed after the
occurrence of a particular error condition. If an error exists in all the periodic checks,
then sanity polling reports an error and proceeds to perform the appropriate actions
(described as options of the on-error statement).

Forexample, if the periodic sanity check detects an errorin the FPC and if you configure
the retry count number to 15, sanity polling does not report the errorimmediately. Sanity
polling checks 15 times for the same error condition. If an error persistsin all 15 rechecks,
then it reports an error and takes the appropriate actions.

If you do not configure the retry-count statement, then by default, the sanity-poll
statement rechecks the detected error 10 times before reporting an error condition.

« If sanity polling detects an error condition, the on-error statement performs the
appropriate actions to eliminate the error.

The following actions are common to all kinds of error conditions:

- To generate a chassis alarm, configure the raise-alarm statement. The chassis alarm
is displayed in the front panel of the chassis.

- Toreboot the FPC after generating a core file, configure the power cycle statement.
This statement is useful for temporary software errors that are eliminated after
reboot.

- To halt the FPC, configure the power off statement. This statement is useful in case
of permanent hardware failure.

A CAUTION: The power off statement halts the FPC. Ensure that you have
backup paths through a different FPC to avoid service outage.

O NOTE: The power cycle and power off statements are mutually exclusive:
You can configure either the power cycle or the power off action for an
error.

- To trigger the core file, configure the write-coredump statement.

You can configure multiple actions for a given FPC. If you do not configure any actions,
the sanity-poll statement generates only FPC system log messages.

Related . sanity-poll on page 347

D mentation
ocumentatio . retry-count on page 344

. on-error on page 328
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Configuring Chassis Settings for the Craft
Interface

« Configuring the Junos OS to Disable the Physical Operation of the Craft
Interface on page 201

Configuring the Junos OS to Disable the Physical Operation of the Craft Interface

You can disable the physical operation of the craft interface front panel on the router.
When you disable the operation of the craft interface, the buttons on the front panel,
such as the alarm cutoff button, no longer function. To disable the craft interface
operation, include the craft-lockout statement at the [edit chassis] hierarchy level:

[edit chassis]
craft-lockout;

Related . Configuring the Junos OS to Determine Conditions That Trigger Alarms on Different
Documentation Interface Types on page 207

. Silencing External Devices Connected to Alarm Relay Contacts on page 248
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Configuring Chassis Settings for PEMs

« Configuring the Six-Input DC Power Supply on page 203

Configuring the Six-Input DC Power Supply

By default, the six-input DC power supply is configured to have all the six input feeds
connected. You can also choose to provide four or five input feeds to the six-input DC
power supply. When providing four or five input feeds on standalone routers, you need
to configure the feeds statement at the [edit chassis pem] hierarchy level. When providing
four or five input feeds to an LCC router in a routing matrix, you need to configure the
feeds statement at the [edit chassis lcc lcc-number pem] hierarchy level.

Starting with Junos OS Release 12.3, the power management feature is enabled on T4000
routers with six-input DC power supply. The power management feature is enabled only
when six input feeds with 40 amperes (A) each or four input feeds with 60 A each is
configured on the router. To do this, you need to configure the feeds and input-current
statements at the [edit chassis pem] hierarchy level.

O NOTE:

« Before configuring input feeds for your router, see the T640 Core Router
Hardware Guide, T1600 Core Router Hardware Guide, or T4000 Core Router
Hardware Guide for special considerations and for the number of input
feeds supported by the router.

. The value assigned to the feeds statement must be equal to the number
of input feeds provided to the power supply. Else, an alarm message is
generated to indicate the mismatch.

The following procedures describe how to configure the six-input DC power supply on
different routers:

« Configuring the Six-Input DC Power Supply on an LCC Router in a Routing

Matrix on page 204
« Configuring the Six-Input DC Power Supply on T640 and T1600 Routers on page 204
« Configuring the Six-Input DC Power Supply on T4000 Routers on page 205
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Configuring the Six-Input DC Power Supply on an LCC Router in a Routing Matrix

To configure the six-input DC power supply on an LCC router in a routing matrix:
1. Atthe [edit chassis lcc lcc-number pem] hierarchy level, configure the feeds statement
with the number of input feeds provided to the power supply.

[edit chassis lcc lcc-number pem]
user@host# set feeds number-of-input-feeds

For example:

[edit chassis lcc 1 pem]
user@host# set feeds 5

o NOTE: All power supplies in the router must use the same number of
inputs feeds.

2. Verify the configuration by using the show command at the [edit chassis] hierarchy
level:

[edit chassis lcc 1 pem]
user@host# show

pem {
feeds 5;
¥

Configuring the Six-Input DC Power Supply on T640 and T1600 Routers

To configure the six-input DC power supply on a standalone T640 or T1600 router:
1. At the [edit chassis pem] hierarchy level, configure the feeds statement with the
number of input feeds provided to the power supply.

[edit chassis pem]
user@host# set feeds number-of-input-feeds

For example:

[edit chassis pem]
user@host# set feeds 5

0 NOTE: All power supplies in the router must use the same number of
inputs feeds.

2. Verify the configuration by using the show command at the [edit chassis] hierarchy
level:

[edit chassis]
user@host# show
pem {
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feeds 5;

Configuring the Six-Input DC Power Supply on T4000 Routers
To configure the six-input DC power supply on a T4000 router:

1. At the [edit chassis pem] hierarchy level, configure the feeds statement with the
number of input feeds provided to the power supply.

[edit chassis pem]
user@host# set feeds number-of-input-feeds

For example:

[edit chassis pem]
user@host# set feeds 4

0 NOTE: All power supplies in the router must use the same number of
inputs feeds.

2. Configure the input current received by the router.

[edit chassis pem]
user@host# set input-current amps-in-each-feed

For example, if the router receives 60 A of input current:

[edit chassis pem]
user@host# set input-current 60

0 NOTE: Youcanconnectthree 80 ADC power cables to six-input DC power
supply by using terminal jumpers. When you do this, ensure that you set
the value of the feeds statement to 6 and that of the input current
statement to 40. If these configurations are not set, the power
management feature is not enabled. For more information about the
power management feature, see “T4000 Power Management Overview”
on page 15.

3. Verify the configuration by using the show command at the [edit chassis] hierarchy
level:

[edit chassis]
user@host# show
pem {
feeds 4;
input-current 60;

Related . T4000 Power Management Overview on page 15

Documentation « Configuring the Power-On Sequence for FPCs on T640, T1600, and T4000 Routers

on page 103
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pem on page 333

feeds on page 297

input-current on page 312
fru-poweron-sequence on page 305

Chassis Traps
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Configuring Chassis Settings for Alarms

« Configuring the Junos OS to Determine Conditions That Trigger Alarms on Different
Interface Types on page 207

« System-Wide Alarms and Alarms for Each Interface Type on page 208
« Chassis Conditions That Trigger Alarms on page 209

« Silencing External Devices Connected to Alarm Relay Contacts on page 248

Configuring the Junos OS to Determine Conditions That Trigger Alarms on Different

Interface Types

Related
Documentation

For the different types of PICs, you can configure which conditions trigger alarms and
whether they trigger a red or yellow alarm. Red alarm conditions light the RED ALARM
LED and trigger an audible alarm if one is connected. Yellow alarm conditions light the
YELLOW ALARM LED and trigger an audible alarm if one is connected.

o NOTE: By default, any failure condition on the integrated-services interface
(Adaptive Services PIC) triggers a red alarm.

To configure conditions that trigger alarms and that can occur on any interface of the
specified type, include the alarm statement at the [edit chassis] hierarchy level.

[edit chassis]
alarm{
interface-type {
alarm-name (red | yellow | ignore);
1
1

alarm-name is the name of an alarm.

« System-Wide Alarms and Alarms for Each Interface Type on page 208
« Chassis Conditions That Trigger Alarms on page 209

« Silencing External Devices Connected to Alarm Relay Contacts on page 248
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System-Wide Alarms and Alarms for Each Interface Type

Table150n page 208 lists the system-wide alarms and the alarms for each interface type.

Table 15: Configurable PIC Alarm Conditions

Interface/System

Alarm Condition

Configuration
Option

SONET/SDH and
ATM

Link alarm indication signal ais-1
Path alarm indication signal ais-p
Signal degrade (SD) ber-sd
Signal fail (SF) ber-sf
Loss of cell delineation (ATM only) locd
Loss of framing lof
Loss of light lol
Loss of pointer lop-p
Loss of signal los
Phase-locked loop out of lock pll
Synchronous transport signal (STS) payload plm-p
label (C2) mismatch

Line remote failure indication rfi-1
Path remote failure indication rfi-p
STS path (C2) unequipped uneqg-p

208
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Table 15: Configurable PIC Alarm Conditions (continued)

Configuration

Interface/System Alarm Condition Option
E3/T3 Alarm indicator signal ais

Excessive numbers of zeros exz

Failure of the far end ferf

Idle alarm idle

Line code violation lev

Loss of frame lof

Loss of signal los

Phase-locked loop out of lock pll

Yellow alarm ylw
Ethernet Link has gone down link-down
DS1 Alarm indicator signal ais

Yellow alarm ylw
Integrated services Hardware or software failure failure
Management Link has gone down link-down
Ethernet

Related . Configuring the Junos OS to Determine Conditions That Trigger Alarms on Different
Documentation Interface Types on page 207

Chassis Conditions That Trigger Alarms

Various conditions related to the chassis components trigger yellow and red alarms. You
cannot configure these conditions.

« Backup Routing Engine Alarms on page 246

. For J Series Services Routers chassis component alarm conditions, see the J Series
Services Routers Hardware Guide

« Chassis Component Alarm Conditions on M5 and M10 Routers on page 210
« Chassis Component Alarm Conditions on M7i and M10i Routers on page 213

« Chassis Component Alarm Conditions on M20 Routers on page 218
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« Chassis Component Alarm Conditions on M40 Routers on page 221

« Chassis Component Alarm Conditions on M40e and M160 Routers on page 226
« Chassis Component Alarm Conditions on M120 Routers on page 231

« Chassis Component Alarm Conditions on M320 Routers on page 236

« Chassis Component Alarm Conditions on MX Series 3D Universal Edge Routers on
page 241

« For PTX5000 Packet Transport Switch chassis component alarm conditions, see the
PTX5000 Packet Transport Switch Hardware Guide

. For T320 Core Router chassis component alarm conditions, see the 7320 Core Router
Hardware Guide

« For T640 Core Router chassis component alarm conditions, see the 7640 Core Router
Hardware Guide

« ForT1600 Core Router chassis component alarm conditions,sSee the T1600 Core Router
Hardware Guide

« For T4000 Core Router chassis component alarm conditions, see the 74000 Core
Router Hardware Guide

« For TX Matrix chassis component alarm conditions, see the TX Matrix Router Hardware
Guide

« For TX Matrix Plus chassis component alarm conditions, see the TX Matrix Plus Router
Hardware Guide

Chassis Component Alarm Conditions on M5 and M10 Routers

Table 16 on page 210 lists the alarms that the chassis components can generate on M5
and M10 routers.

Table 16: Chassis Component Alarm Conditions on M5 and M10 Routers

Chassis Alarm

Component Alarm Condition Severity

Alternative media  The router boots from an Open a support case using  Yellow
alternate boot device, the the Case Manager link at

hard disk. The CompactFlash

card is typically the primary ~ www.juniper.net/
boot device. The Routing

Engine boots from the hard ~ ©Or call 1-888-314-JTAC

disk when the primary boot ~ (Within the United States)
device fails. or 1-408-745-9500 (from

outside the United States).

Craft interface The craftinterface has failed. Replace failed craft Red
interface.
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Table 16: Chassis Component Alarm Conditions on M5 and M10
Routers (continued)

Chassis Alarm

Component Alarm Condition Severity

Fan trays One fan tray has been Install missing fan tray. Yellow
removed from the chassis.

Two or more fan trays have Install missing fan trays. Red
been removed from the

chassis.

One faninthe chassisisnot  Replace failed fan tray. Red

spinning or is spinning below
required speed.

Forwarding Engine  The control board has failed.  Replace failed FEB. Red
Board (FEB) If this occurs, the board
attempts to reboot.

Flexible PIC An FPC has failed. If this Replace failed FPC. Red
Concentrator occurs, the FPC attempts to
(FPC) reboot. If the FEB sees that

an FPCisrebooting too often,
it shuts down the FPC.

Hot swapping Too many hot-swap Replace failedcomponent. Red
interrupts are occurring. This
message generally indicates
that a hardware component
that plugs into the router’s
backplane from the front
(generally,an FPC) is broken.
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Table 16: Chassis Component Alarm Conditions on M5 and M10
Routers (continued)

Chassis Alarm

Component Alarm Condition Severity

Routing Engine Error in reading or writing Reformat CompactFlash Yellow
CompactFlash card. card and install bootable

image. If this fails, replace
failed Routing Engine.

System booted from hard Install bootable image on Yellow
disk. CompactFlash card. If this
fails, replace failed Routing
Engine.
CompactFlash card missing  Replace failed Routing Red
in boot list. Engine.
Hard disk missinginboot list.  Replace failed Routing Red
Engine.
The Ethernet management « Check the interface Red
interface (fxpO or em0) on cable connection.

the Routing Engine is down. « Reboot the system.

« Ifthealarmrecurs, open
a support case using the
Case Manager link at
httpAvwwiunipemet/support/
or call 1-888-314-JTAC
(within the United
States) or
1-408-745-9500 (from
outside the United
States)

Power supplies A power supply has been Install missing power Yellow
removed from the chassis. supply.

A power supply has failed. Replace failed power Red
supply.
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Table 16: Chassis Component Alarm Conditions on M5 and M10
Routers (continued)

Chassis

Component

Temperature

Alarm

Alarm Condition Severity
The chassis temperaturehas « Check room Yellow
exceeded 55 degrees C temperature.
(131degreesF),thefanshave | Check air filter and
been turned on to full speed, replace it.
and one or more fans have )
failed. « Check airflow.

« Check fan.
Thechassistemperaturehas « Check room Yellow
exceeded 65 degrees C temperature.
(149 degreesF),andthefans | check air filter and
have been turned on to full replace it.
speed. « Check airflow.

« Check fan.
Thechassistemperaturehas « Check room Red
exceeded 65 degrees C temperature.
(149 degrees F), and a fan « Check air filter and
has failed. If this condition replace it.
persists for more than )
4 minutes, the router shuts » Checkairflow.
down. « Check fan.
The chassis temperaturehas  « Check room Red
exceeded 75 degrees C temperature.
(167 degrees F). If this « Check air filter and
condition persists for more replace it.
than 4 minutes, the router )
shuts down. « Check airflow.

« Check fan.
The temperature sensorhas  Open a support case using Red

failed.

the Case Manager link at
www.juniper.net/

or call 1-888-314-JTAC

(within the United States)
or 1-408-745-9500 (from
outside the United States).

Chassis Component Alarm Conditions on M7i and M10i Routers

Table 17 on page 214 lists the alarms that the chassis components can generate on M7i

and M10i routers.
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Table 17: Chassis Component Alarm Conditions on M7i and M10i Routers

Chassis

Component

Alternative media

Alarm Condition

The router boots from an
alternate boot device, the
hard disk. The CompactFlash
card is typically the primary
boot device. The Routing
Engine boots from the hard
disk when the primary boot
device fails.

Alarm
Severity

Open a support case using  Yellow
the Case Manager link at
http:/Avwwiunipernet/support/

or call 1-888-314-JTAC

(within the United States)

or 1-408-745-9500 (from

outside the United States).

Compact FEB For an M7i router, CFEB has Replace failed CFEB. Red

(CFEB) failed. If this occurs, the
board attempts to reboot.

For an M10i router, both Replace failed or missing Red
control boards have been CFEB.

removed or have failed.

Too many hard errors in Replace failed CFEB. Red
CFEB memory.

Too many softerrorsin CFEB  Replace failed CFEB. Red
memory.

ACFEBmicrocodedownload Replace failed CFEB. Red
has failed.

Fan trays A fan has failed. Replace failed fan tray. Red
For an M7i router, a fan tray Install missing fan tray. Red
has been removed from the
chassis.

For an M10i router, both fan Install missing fan tray. Red
trays are absent from the

chassis.

For a TX Matrix Plus router, Install a Rev.3 fan tray. Red

fan tray is not matching the
ST-SIB-Ls SIB.

Hot swapping

Too many hot-swap
interrupts are occurring. This
message generally indicates
that a hardware component
that plugs into the router’s
midplane from the front is
broken.

Replace failed component. Red
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Table 17: Chassis Component Alarm Conditions on M7i and M10i
Routers (continued)

Chassis Alarm
Component Alarm Condition Severity
Power supplies A power supply has been Insert missing power Yellow
removed. supply.
A power supply has failed. Replace failed power Red
supply.

For an M10i router, only one Insertorreplace secondary Red
power supply is operating. power supply.

Copyright © 2016, Juniper Networks, Inc. 215



System Basics: Chassis-Level Features Configuration Guide

Table 17: Chassis Component Alarm Conditions on M7i and M10i
Routers (continued)

Chassis Alarm
Component Alarm Condition Severity
Routing Engine Excessive framing errors on Replace the serial cable Yellow

console port. connected to the device.

An excessive framing error If the cable is replaced and

alarm is triggered when the no excessive framing errors

default framing error are detected within 5

threshold of 20 errors per minutes from the last

second on a serial port is detected framing error, the

exceeded. alarm is cleared

automatically.
This might be caused by a
faulty serial console port
cable connected to the

device.
Error in reading or writing Reformat hard disk and Yellow
hard disk. install bootable image. If
this fails, replace failed
Routing Engine.
Error in reading or writing Reformat CompactFlash Yellow
CompactFlash card. card and install bootable
image. If this fails, replace
failed Routing Engine.
System booted from hard Install bootable image on Yellow
disk. This alarm only applies, CompactFlash card. If this
if you have an optional fails, replace failed Routing
CompactFlash card. Engine.
CompactFlash card missing  Replace failed Routing Red
in boot list. Engine.
Hard disk missinginbootlist. Replace failed Routing Red
Engine.
Routing Engine failed to Replace failed Routing Red
boot. Engine.
The Ethernet management Red

interface (fxp0O or em0) on
the Routing Engine is down.
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Table 17: Chassis Component Alarm Conditions on M7i and M10i
Routers (continued)

Chassis

Component

Alarm Condition

Alarm
Severity

« Check the interface
cable connection.

« Reboot the system.

« If the alarm recurs, open
a support case using the
Case Manager link at
httpAmwwiunipemet/support/
or call 1-888-314-JTAC
(within the United
States) or
1-408-745-9500 (from
outside the United
States)

Temperature

The chassis temperature has
exceeded 55 degrees C
(131degrees F), the fans have
been turned on to full speed,
and one or more fans have
failed.

« Checkroom Yellow
temperature.

« Check air filter and
replace it.

« Check airflow.

« Check fan.
Thechassistemperaturehas « Check room Yellow
exceeded 65 degrees C temperature.
(149 degreesF),andthefans | check air filter and
have been turned on to full replace it.

speed.

« Check airflow.

« Check fan.
Thechassistemperaturehas « Check room Red
exceeded 65 degrees C temperature.
(149 degrees F), and a fan « Check air filter and
has failed. If this condition replace it.

persists for more than
4 minutes, the router shuts

« Check airflow.

down. « Check fan.
Thechassistemperaturehas « Check room Red
exceeded 75 degrees C temperature.

(167 degrees F). If this
condition persists for more
than 4 minutes, the router
shuts down.

« Check air filter and
replace it.

« Check airflow.
« Check fan.

The temperature sensor has
failed.

Open a support case using Red
the Case Manager link at
http:/Avwwiunipernet/support/

or call 1-888-314-JTAC

(within the United States)

or 1-408-745-9500 (from
outside the United States).
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Chassis Component Alarm Conditions on M20 Routers

Table 18 on page 218 lists the alarms that the chassis components can generate on M20
routers.

Table 18: Chassis Component Alarm Conditions on M20 Routers

Chassis Alarm

Component Alarm Condition Severity

Alternative media The router boots from an Open a support case using  Yellow
alternate boot device, the the Case Manager link at

hard disk. The CompactFlash  http/Avwwijunipernet/support/
card is typically the primary or call 1-888-314-JTAC
boot device. The Routing (within the United States)
Engine boots from the hard or 1-408-745-9500 (from
disk when the primary boot outside the United States).
device fails.

Craft interface The craftinterface has failed. Replace failed craft Red
interface.

Fan trays One fan tray has been Install missing fan tray. Yellow
removed from the chassis.

Two or more fan trays have Install missing fan trays. Red
been removed from the
chassis.

One fanin the chassisisnot  Replace fan tray. Red
spinning or is spinning below
requires speed.

FPC An FPC has failed. If this Replace failed FPC. Red
occurs, the FPC attempts to
reboot. If the System and
Switch Board (SSB) sees
that an FPC is rebooting too
often, it shuts down the FPC.

Hot swapping Too many hot-swap Replace failed component. Red
interrupts are occurring. This
message generally indicates
that a hardware component
that plugs in to the router’s
backplane from the front
(generally,an FPC) is broken.
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Table 18: Chassis Component Alarm Conditions on M20
Routers (continued)

Chassis Alarm
Component Alarm Condition Severity
Routing Engine Excessive framing errors on Replace the serial cable Yellow

console port. connected to the device.

An excessive framing error If the cable is replaced and

alarm is triggered when the no excessive framing errors

default framing error are detected within 5

threshold of 20 errors per minutes from the last

second on a serial port is detected framing error, the

exceeded. alarm is cleared

automatically.
This might be caused by a
faulty serial console port
cable connected to the

device.
Error in reading or writing Reformat hard disk and Yellow
hard disk. install bootable image. If

this fails, replace failed

Routing Engine.
Error in reading or writing Reformat CompactFlash Yellow
CompactFlash card. card and install bootable

image. If this fails, replace
failed Routing Engine.

System booted from default  Install bootable image on Yellow
backup Routing Engine.Ifyou  default master Routing

manually switched Engine. If this fails, replace

mastership, ignorethisalarm  failed Routing Engine.

condition.

System booted from hard Install bootable image on Yellow

disk. CompactFlash card. If this
fails, replace failed Routing
Engine.

CompactFlash card missing  Replace failed Routing Red

in boot list. Engine.

Hard disk missing inboot list.  Replace failed Routing Red
Engine.

The Ethernet management Red

interface (fxpO or emO) on
the Routing Engine is down.
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Table 18: Chassis Component Alarm Conditions on M20
Routers (continued)

Chassis

Component

Alarm Condition

« Check the interface
cable connection.

« Reboot the system.

« If the alarmrecurs, open
a support case using the

Case Manager link at

http/Avwwiunipernet/support/

or call 1-888-314-JTAC
(within the United

Alarm
Severity

States) or
1-408-745-9500 (from
outside the United
States)
Routing Engine failed to Replace failed Routing Red
boot. Engine.
Power supplies A power supply has been Insert power supply into Yellow
removed from the chassis. empty slot.
A power supply has failed. Replace failed power Red
supply.
SSB The control board has failed.  Replace failed control Red

If this occurs, the board
attempts to reboot.

board.
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Table 18: Chassis Component Alarm Conditions on M20
Routers (continued)

Chassis

Component

Temperature

Alarm Condition

Alarm
Severity

The chassistemperaturehas « Check room Yellow
exceeded 55 degrees C temperature.
(131degreesF),thefanshave Check air filter and
been turned on to full speed, replace it.
and one or more fans have )
failed. « Check airflow.

« Check fan.
Thechassistemperaturehas « Check room Yellow
exceeded 65 degrees C temperature.
(149degreesF),andthefans Check air filter and
have been turned on to full replace it.
speed. « Check airflow.

« Check fan.
Thechassistemperaturehas « Check room Red
exceeded 65 degrees C temperature.
(149 degrees F), and a fan . Check air filter and
has failed. If this condition replace it.
persists for more than )
4 minutes, therouter shuts~ ° Check airflow.
down. « Check fan.
The chassistemperaturehas  « Check room Red
exceeded 75 degrees C temperature.
(167 degrees F) If this « Check air filter and
condition persists for more replace it.
than 4 minutes, the router )
shuts down. « Check airflow.

« Check fan.
The temperature sensorhas  Open a support case using Red

failed.

the Case Manager link at
http/Avwwiunipernet/support/
or call 1-888-314-JTAC
(within the United States)
or 1-408-745-9500 (from
outside the United States).

Chassis Component Alarm Conditions on M40 Routers

Table 19 on page 221 lists the alarms that the chassis components can generate on M40

routers.

Table 19: Chassis Component Alarm Conditions on M40 Routers

Chassis

Component

Air filter

Alarm Condition

Change air filter.

Change air filter.

Alarm
Severity

Yellow
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Table 19: Chassis Component Alarm Conditions on M40
Routers (continued)

Chassis Alarm

Component Alarm Condition Severity

Alternative media The router boots from an Open a support case using  Yellow
alternate boot device, the the Case Manager link at

hard disk. The CompactFlash  http/Avwwijunipernet/support/
card is typically the primary or call 1-888-314-JTAC
boot device. The Routing (within the United States)
Engine boots from the hard or 1-408-745-9500 (from
disk when the primary boot outside the United States).
device fails.

Craft interface The craftinterface hasfailed. Replace failed craft Red
interface.

Fan trays One fan tray has been Install missing fan tray. Yellow
removed from the chassis.

Two or more fan trays have Install missing fan trays. Red
been removed from the
chassis.

One faninthe chassisisnot  Replace fan tray. Red
spinning or is spinning below
required speed.

FPC An FPC has an out of range Replace failed FPC. Yellow
or invalid temperature
reading.

AnFPC microcodedownload Replace failed FPC. Red
has failed.

An FPC has failed. If this Replace failed FPC. Red
occurs, the FPC attempts to

reboot. If the SCB sees that

an FPC is rebooting too

often, it shuts down the FPC.

Too many hard errorsin FPC  Replace failed FPC. Red
memory.

Too many soft errors in FPC Replace failed FPC. Red
memory.

Hot swapping Too many hot-swap Replace failedcomponent. Red
interrupts are occurring. This
message generally indicates
that a hardware component
that plugs into the router’s
backplane from the front
(generally,an FPC) is broken.
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Table 19: Chassis Component Alarm Conditions on M40
Routers (continued)

Chassis Alarm
Component Alarm Condition Severity
Power supplies A power supply has been Insert power supply into Yellow
removed from the chassis. empty slot.
A power supply temperature  Replace failed power Yellow
sensor has failed. supply or power entry
module.
A power supply fan has Replace failed power Yellow
failed. supply fan.
A power supply has high Replace failed power Red
temperature. supply or power entry
module.
A 5-V power supply has Replace failed power Red
failed. supply or power entry
module.
A 3.3-V power supply has Replace failed power Red
failed. supply or power entry
module.
A 2.5-V power supply has Replace failed power Red
failed. supply or power entry
module.
A power supply input has Check power supply input Red
failed. connection.
A power supply has failed. Replace failed power Red
supply or power entry
module.
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Table 19: Chassis Component Alarm Conditions on M40
Routers (continued)

Chassis Alarm
Component Alarm Condition Severity
Routing Engine Excessive framing errors on Replace the serial cable Yellow

console port. connected to the device.

An excessive framing error If the cable is replaced and

alarm is triggered when the no excessive framing errors

default framing error are detected within 5

threshold of 20 errors per minutes from the last

second on a serial port is detected framing error, the

exceeded. alarm is cleared

automatically.
This might be caused by a
faulty serial console port
cable connected to the

device.
Error in reading or writing Reformat hard disk and Yellow
hard disk. install bootable image. If

this fails, replace failed

Routing Engine.
Error in reading or writing Reformat CompactFlash Yellow
CompactFlash card. card and install bootable

image. If this fails, replace
failed Routing Engine.

System booted from default  Install bootable image on Yellow
backup Routing Engine.Ifyou  default master Routing

manually switched Engine. If this fails, replace

mastership,ignore thisalarm failed Routing Engine.

condition.

System booted from hard Install bootable image on Yellow

disk. CompactFlash card. If this
fails, replace failed Routing
Engine.

CompactFlash card missing  Replace failed Routing Red

in boot list. Engine.

Hard disk missinginbootlist. Replace failed Routing Red
Engine.

Routing Engine failed toboot.  Replace failed Routing Red
Engine.

The Ethernet management Red

interface (fxpO or em0) on
the Routing Engine is down.
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Table 19: Chassis Component Alarm Conditions on M40
Routers (continued)

Chassis Alarm

Component Alarm Condition Severity

« Check the interface
cable connection.

« Reboot the system.

« Ifthealarmrecurs, open
a support case using the
Case Manager link at
httpAmamwiunipemet/support/
or call 1-888-314-JTAC
(within the United
States) or
1-408-745-9500 (from
outside the United
States)

SCB The System Control Board Replace failed SCB. Red
(SCB) has failed. If this
occurs, the board attempts
to reboot.
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Table 19: Chassis Component Alarm Conditions on M40
Routers (continued)

Chassis

Component

Temperature

Alarm Condition

Alarm
Severity

Thechassistemperaturehas « Check room Yellow
exceeded 55 degrees C temperature.
(131degreesF), thefanshave Check air filter and
been turned on to full speed, replace it.
and one or more fans have )
failed. « Check airflow.
« Check fan.
Thechassistemperaturehas « Check room Yellow
exceeded 65 degrees C temperature.
(149degreesF),andthefans Check air filter and
have been turned on to full replace it.
speed. « Check airflow.
« Check fan.
Thechassistemperaturehas « Check room Red
exceeded 65 degrees C temperature.
(149 degrees F), and a fan « Check air filter and
has failed. If this condition replace it.
persists for more than )
4 minutes, the router shuts ~ * Check airflow.
down. « Check fan.
The chassistemperaturehas « Check room Red
exceeded 75 degrees C temperature.
(167 degrees F). If this « Check air filter and
condition persists for more replace it.
than 4 minutes, the router )
shuts down. « Check airflow.
« Check fan.
The temperature sensorhas  Open a support case using Red

failed.

the Case Manager link at
http/Avwwiunipernet/support/
or call 1-888-314-JTAC
(within the United States)
or 1-408-745-9500 (from
outside the United States).

Chassis Component Alarm Conditions on M40e and M160 Routers

Table 20 on page 227 lists the alarms that the chassis components can generate on M40e

and M160 routers.
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Table 20: Chassis Component Alarm Conditions on M40e and M160

Routers
Chassis Alarm
Component Alarm Condition Severity
Air filter Change air filter. Change air filter. Yellow
Alternative media The router boots from an Open a support case using  Yellow
alternate boot device, the the Case Manager link at

hard disk. The CompactFlash  http/Avwwijunipernet/support/
card is typically the primary or call 1-888-314-JTAC
boot device. The Routing (within the United States)
Engine boots from the hard or 1-408-745-9500 (from
disk when the primary boot outside the United States).
device fails.

Connector A CIP is missing. Insert CIP into empty slot. Red
Interface Panel
(CIP)

Craft interface Thecraftinterface has failed. Replace failed craft Red
interface.

Fan trays One fan tray has been Install missing fan tray. Yellow
removed from the chassis.

Two or more fan trays have Install missing fan trays. Red
been removed from the
chassis.

One faninthe chassisisnot  Replace fan tray. Red
spinning or spinning below
required speed.

FPC An FPC has an out of range Replace failed FPC. Yellow
or invalid temperature
reading.

AnFPC microcodedownload Replace failed FPC. Red
has failed.

An FPC has failed. If this Replace failed FPC. Red
occurs, the FPC attempts to

reboot. If the MCS sees that

an FPC is rebooting too

often, it shuts down the FPC.

Too many hard errorsin FPC  Replace failed FPC. Red
memory.

Too many soft errors in FPC Replace failed FPC. Red
memory.
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Table 20: Chassis Component Alarm Conditions on M40e and M160
Routers (continued)

Chassis Alarm

Component Alarm Condition Severity

Hot swapping Too many hot-swap Replace failedcomponent. Red
interrupts are occurring. This
message generally indicates
that a hardware component
that plugs into the router’s
backplane from the front
(generally,an FPC) is broken.

Miscellaneous AnMCS has anout of range  Replace failed MCS. Yellow
Control or invalid temperature
Subsystem (MCS)  reading.

MCSO0 has been removed. Reinstall MCSO0. Yellow
An MCS has failed. Replace failed MCS. Red
Packet A backup PCG is offline. Set backup PCG online. Yellow
Forwarding
Engine Clock APCGhasanoutofrangeor Replace failed PCG. Yellow

Generator (PCG)  inyalid temperature reading.

A PCG has been removed. Insert PCG into empty slot.  Yellow
A PCG has failed to come Replace failed PCG. Red
online.
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Table 20: Chassis Component Alarm Conditions on M40e and M160
Routers (continued)

Chassis Alarm
Component Alarm Condition Severity
Routing Engine Excessive framing errors on Replace the serial cable Yellow

console port. connected to the device.

An excessive framing error If the cable is replaced and

alarm is triggered when the no excessive framing errors

default framing error are detected within 5

threshold of 20 errors per minutes from the last

second on a serial port is detected framing error, the

exceeded. alarm is cleared

automatically.
This might be caused by a
faulty serial console port
cable connected to the

device.
Error in reading or writing Reformat hard disk and Yellow
hard disk. install bootable image. If

this fails, replace failed

Routing Engine.
Error in reading or writing Reformat CompactFlash Yellow
CompactFlash card. card and install bootable

image. If this fails, replace
failed Routing Engine.

System booted from default  Install bootable image on Yellow
backup Routing Engine.Ifyou  default master Routing

manually switched Engine. If this fails, replace

mastership,ignore thisalarm failed Routing Engine.

condition.

System booted from hard Install bootable image on Yellow

disk. CompactFlash card. If this
fails, replace failed Routing
Engine.

CompactFlash card missing  Replace failed Routing Red

in boot list. Engine.

Hard disk missinginbootlist. Replace failed Routing Red
Engine.

Routing Engine failed toboot.  Replace failed Routing Red
Engine.

The Ethernet management Red

interface (fxpO or em0) on
the Routing Engine is down.
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Table 20: Chassis Component Alarm Conditions on M40e and M160
Routers (continued)

Chassis Alarm

Component Alarm Condition Severity

« Check the interface
cable connection.

« Reboot the system.

« Ifthealarmrecurs, open
a support case using the
Case Manager link at
httpAmamwiunipemet/support/
or call 1-888-314-JTAC
(within the United

States) or
1-408-745-9500 (from
outside the United
States)
Power supplies A power supply has been Insert power supply into Yellow
removed from the chassis. empty slot.
A power supply has failed. Replace failed power Red
supply.
Switching and An SFM has anout of range  Replace failed SFM. Yellow
Forwarding or invalid temperature
Module (SFM) reading on SPP.
An SFM has an out of range Replace failed SFM. Yellow
or invalid temperature
reading on SPR.
An SFM is offline. Set SFM online. Yellow
An SFM has failed. Replace failed SFM. Red

An SFM has been removed Insert SFM into empty slot. Red
from the chassis.

All SFMs are offline or Insert SFMs into empty Red
missing from the chassis. slots or set all SFMs online.
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Table 20: Chassis Component Alarm Conditions on M40e and M160
Routers (continued)

Chassis

Component

Temperature

Alarm Condition

Alarm
Severity

Thechassistemperaturehas « Check room Yellow
exceeded 55 degrees C temperature.
(131degreesF), thefanshave Check air filter and
been turned on to full speed, replace it.
and one or more fans have )
failed. « Check airflow.
« Check fan.
Thechassistemperaturehas « Check room Yellow
exceeded 65 degrees C temperature.
(149degreesF),andthefans Check air filter and
have been turned on to full replace it.
speed. « Check airflow.
« Check fan.
Thechassistemperaturehas « Check room Red
exceeded 65 degrees C temperature.
(149 degrees F), and a fan . Check air filter and
has failed. If this condition replace it.
persists for more than 4 )
minutes, the router shuts » Check airflow.
down. « Check fan.
The chassistemperaturehas « Check room Red
exceeded 75 degrees C temperature.
(167 degrees F). If this « Check air filter and
condition persists for more replace it.
than 4 minutes, the router )
shuts down. « Check airflow.
« Check fan.
The temperature sensorhas  Open a support case using Red

failed.

the Case Manager link at
http/Avwwiunipernet/support/
or call 1-888-314-JTAC
(within the United States)
or 1-408-745-9500 (from
outside the United States).

Chassis Component Alarm Conditions on M120 Routers

Table 21 on page 231 lists the alarms that the chassis components can generate on M120

routers.

Table 21: Chassis Component Alarm Conditions on M120 Routers

Chassis

Component

Air filters

Alarm Condition

Change air filter.

Change air filter.

Alarm
Severity

Yellow
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Table 21: Chassis Component Alarm Conditions on M120
Routers (continued)

Chassis Alarm
Component Alarm Condition Severity
Alternative media The router boots from an Open a support case Yellow
alternate boot device, the using the Case Manager
hard disk. The CompactFlash link at
card is typically the primary httprAvwwiunipermet/support/
boot device. The Routing or call 1-888-314-JTAC
Engine boots from the hard (within the United
disk when the primary boot States) or
device fails. 1-408-745-9500 (from
outside the United
States).
Control Board A CB Ethernet switch has Replace failed CB. Yellow
(CB) failed.
A CB has been removed. Insert CBintoemptyslot. Red
A CB has failed. Replace failed CB. Red
Craft interface The craftinterface has failed.  Replace failed craft Red
interface.
Fan trays One fan tray has been Install missing fan tray. Yellow
removed from the chassis.
Two or more fan trays have Install missing fan trays. Red
been removed from the
chassis.
One fanin the chassisisnot  Replace fan tray. Red
spinning or is spinning below
required speed.
Forwarding A spare FEB has failed. Replace failed FEB. Yellow
Engine Boards
(FEBs) A spare FEB has been Insert FEB into empty Yellow
removed. slot.
A FEB is offline. Check FEB.Remove and  Yellow
reinsert the FEB. If this
fails, replace failed FEB.
A FEB has failed. Replace failed FEB. Red
A FEB has been removed. Insert FEB into empty Red

slot.
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Table 21: Chassis Component Alarm Conditions on M120
Routers (continued)

Chassis

Component

Alarm Condition

Alarm
Severity

Host subsystem A host subsystem has failed. Replace the host Yellow
subsystem.

A host subsystem has been Insert host subsystem Red
removed. into empty slot.

Hot swapping Too many hot-swap Replace failed Red
interrupts are occurring. This  component.
message generally indicates
that a hardware component
that plugs into the router’s
backplane from the front
(generally,an FPC) is broken.

Power supplies A power supply has been Insert power supply into Yellow
removed from the chassis. empty slot.
A power supply has a high Replace failed power Red
temperature. supply or power entry

module.

A power supply input has Check power supplyinput  Red
failed. connection.
A power supply output has Check power supply Red
failed. output connection.
A power supply has failed. Replace failed power Red

supply.
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Table 21: Chassis Component Alarm Conditions on M120
Routers (continued)

Chassis

Component

Routing Engine

Alarm

Alarm Condition Severity
Excessive framing errors on Replace the serial cable Yellow
console port. connected to the device.
An excessive framing error If the cable is replaced
alarm is triggered when the and no excessive framing
default framing error errors are detected within
threshold of 20 errors per 5 minutes from the last
second on a serial port is detected framing error,
exceeded. the alarm is cleared

automatically.
This might be caused by a
faulty serial console port
cable connected to the
device.
Error in reading or writing Reformat hard disk and
hard disk. install bootable image. If

this fails, replace failed

Routing Engine.
Error in reading or writing Reformat CompactFlash  Yellow
CompactFlash card. card and install bootable

image. If this fails, replace

failed Routing Engine.
System booted from default  Install bootableimageon  Yellow
backup Routing Engine.Ifyou  default master Routing
manually switched Engine. If this fails,
mastership, ignore thisalarm  replace failed Routing
condition. Engine.
System booted from hard Install bootableimageon  Yellow

disk.

CompactFlash card. If
this fails, replace failed
Routing Engine.

CompactFlash card missing
in boot list.

Replace failed Routing Red
Engine.

Hard disk missing in boot list.

Replace failed Routing Red
Engine.

Routing Engine failed to boot.

Replace failed Routing Red
Engine.

The Ethernet management
interface (fxp0O or em0) on
the Routing Engine is down.

Red
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Table 21: Chassis Component Alarm Conditions on M120
Routers (continued)

Chassis Alarm

Component Alarm Condition Severity

« Check the interface
cable connection.

« Reboot the system.

« Ifthe alarmrecurs,
open a support case
using the Case
Manager link at
hitpAmaswiunipemet/Auppart/
orcall1-888-314-JTAC
(within the United
States) or
1-408-745-9500
(from outside the
United States)
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Table 21: Chassis Component Alarm Conditions on M120
Routers (continued)

Chassis

Component

Alarm Condition

Alarm
Severity

Temperature Thechassistemperaturehas « Check room Yellow
exceeded 55 degrees C temperature.
(131degreesF), thefanshave Check air filter and
been turned on to full speed, replace it.
and one or more fans have )
failed. « Check airflow.
« Check fan.
Thechassistemperaturehas « Check room Yellow
exceeded 65 degrees C temperature.
(149degreesF),andthefans Check air filter and
have been turned on to full replace it.
speed. « Check airflow.
« Check fan.
Thechassistemperaturehas « Check room Red
exceeded 65 degrees C temperature.
(149 degrees F), and a fan « Check air filter and
has failed. If this condition replace it.
persists for more than 4 )
minutes, the router shuts + Checkairflow.
down. « Check fan.
Chassis temperature has « Checkroom Red
exceeded 75 degrees C temperature.
(167 degrees F). If this « Check air filter and
condition persists for more replace it.
than 4 minutes, the router )
shuts down. « Check airflow.
« Check fan.
The temperature sensorhas  Open a support case Red

failed.

using the Case Manager

link at

httprAvwwiunipermet/support/
or call 1-888-314-JTAC

(within the United
States) or

1-408-745-9500 (from

outside the United
States).

Chassis Component Alarm Conditions on M320 Routers

Table 22 on page 237 lists the alarms that the chassis components can generate on M320

routers.
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Table 22: Chassis Component Alarm Conditions on M320 Routers

Chassis Alarm
Component Alarm Condition Severity
Air filters Change air filter. Change air filter. Yellow
Alternative media The router boots from an Open a support case Yellow

alternate boot device, the using the Case Manager

hard disk. The link at

CompactFlash card is httprAvwwiunipernet/support/

typically the primary boot or call 1-888-314-JTAC

device. The Routing Engine (within the United

boots from the hard disk States) or

when the primary boot 1-408-745-9500 (from

device fails. outside the United

States).

Control Board A CB has been removed. Insert CBinto empty slot.  Yellow
(CB)

A CB temperature sensor Replace failed CB. Yellow

alarm has failed.

A CB has failed. Replace failed CB. Red
CIP A CIP is missing. Insert CIPintoemptyslot. Red
Craft interface The craft interface has Replace failed craft Red

failed. interface.
Fan trays One fan tray has been Install missing fan tray. Yellow

removed from the chassis.

Two or more fan trays have Install missing fan trays. Red

been removed from the

chassis.

One fanin the chassisisnot  Replace fan tray. Red

spinning or is spinning below
required speed.
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Table 22: Chassis Component Alarm Conditions on M320
Routers (continued)

Chassis Alarm
Component Alarm Condition Severity
FPC An FPC has an out of range Replace failed FPC. Yellow

or invalid temperature

reading.

An FPC microcode Replace failed FPC. Red

download has failed.

An FPC has failed. If this Replace failed FPC. Red
occurs, the FPC attempts to

reboot. If the CBsees that an

FPCis rebooting too often, it

shuts down the FPC.

Too many hard errors in FPC ~ Replace failed FPC. Red
memory.
Too many soft errors in FPC ~ Replace failed FPC. Red
memory.

Hot swapping Too many hot-swap Replace failed Red

interrupts are occurring. This  component.
message generally indicates

that a hardware component

that plugs into the router’s

backplane from the front

(generally, an FPC) is

broken.

Power supplies A power supply has been Insert power supply into Yellow
removed from the chassis. empty slot.
A power supply has failed. Replace failed power Red

supply.
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Table 22: Chassis Component Alarm Conditions on M320
Routers (continued)

Chassis

Component

Routing Engine

Alarm
Alarm Condition Severity
Excessive framing errors on Replace the serial cable Yellow
console port. connected to the device.
An excessive framing error If the cable is replaced
alarm is triggered whenthe  and no excessive framing
default framing error errors are detected within
threshold of 20 errors per 5 minutes from the last
second on a serial port is detected framing error,
exceeded. the alarm is cleared
automatically.
This might be caused by a
faulty serial console port
cable connected to the
device.
Error in reading or writing Reformat hard disk and Yellow
hard disk. install bootable image. If
this fails, replace failed
Routing Engine.
Error in reading or writing Reformat CompactFlash  Yellow
CompactFlash card. card and install bootable
image. If this fails, replace
failed Routing Engine.
System booted fromdefault  Installbootableimageon Yellow
backup Routing Engine. If default master Routing
you manually switched Engine. If this fails,
mastership,ignore thisalarm replace failed Routing
condition. Engine.
System booted from hard Install bootableimageon  Yellow
disk. CompactFlash card. If
this fails, replace failed
Routing Engine.
CompactFlash card missing  Replace failed Routing Red
in boot list. Engine.
Hard disk missinginboot list. Replace failed Routing Red
Engine.
Routing Engine failed to Replace failed Routing Red
boot. Engine.
A spare SIB is missing. Insert spare SIBin to Yellow
empty slot.
The Ethernet management Red

interface (fxp0O or em0) on
the Routing Engine is down.
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Table 22: Chassis Component Alarm Conditions on M320
Routers (continued)

Chassis Alarm

Component Alarm Condition Severity

« Check the interface
cable connection.

« Reboot the system.

« Ifthe alarmrecurs,
open a support case
using the Case
Manager link at
hitAvwwiinipemet/suppat/
orcall1-888-314-JTAC
(within the United
States) or
1-408-745-9500
(from outside the

United States)
Switch Interface A SIB has failed. Replace failed SIB. Yellow
Board (SIB)
A spare SIB has failed. Replace failed SIB. Yellow
A SIBhas anout ofrangeor Replace failed SIB. Yellow
invalid temperature reading.
A SIB is missing. Insert SIBintoemptyslot. Red
A SIB has failed. Replace failed SIB. Red
Thechassistemperaturehas « Check room Yellow
exceeded 55 degrees C temperature.

(131 degrees F), the fans
have been turned on to full
speed, and one or more fans
have failed.

« Check air filter and
replace it.

Check airflow.
« Check fan.
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Table 22: Chassis Component Alarm Conditions on M320
Routers (continued)

Chassis

Component

Temperature

Alarm

Alarm Condition Severity
The chassistemperaturehas « Check room Yellow
exceeded temperature.
65degrees C (149degreesF), Check air filter and
and the fans have been replace it.
turned on to full speed. )

« Check airflow.

« Check fan.
Thechassistemperaturehas « Check room Red
exceeded temperature.
65degreesC (149degreesF), |, check air filter and
and a fan has failed. If this replace it.
condition persists for more )
than 4 minutes, the router + Checkairflow.
shuts down. « Check fan.
Chassis temperature has « Checkroom Red
exceeded 75 degrees C temperature.
(167 degrees F). If this « Check air filter and
condition persists for more replace it.
than 4 minutes, the router )
shuts down. « Check airflow.

« Check fan.
The temperature sensorhas  Open a support case Red
failed. using the Case Manager

link at

http/Avwwijunipermet/support/

or call 1-888-314-JTAC

(within the United

States) or

1-408-745-9500 (from

outside the United

States).

Chassis Component Alarm Conditions on MX Series 3D Universal Edge Routers

Table 23 on page 241 lists the alarms that the chassis components can generate on MX

Series 3D Universal Edge routers.

Table 23: Chassis Component Alarm Conditions on MX Series 3D Universal
Edge Routers

Alarm
Severity

Chassis
Alarm Condition

Component

Air filters Change air filter. Change air filter. Yellow
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Table 23: Chassis Component Alarm Conditions on MX Series 3D Universal
Edge Routers (continued)

Chassis Alarm
Component Alarm Condition Severity
Alternative media The router boots from an Open a support case using Yellow
alternate boot device, the the Case Manager link at
hard disk. The CompactFlash  http/Awww,juniper.net/support/
card is typically the primary or call 1-888-314-JTAC
boot device. The Routing (within the United States) or
Engine boots from the hard 1-408-745-9500 (from
disk when the primary boot outside the United States).
device fails.
Craft interface The craft interface has failed.  Replace failed craftinterface. Red
Dense Port A DPC is offline. Check DPC. Remove and Yellow
Concentrators reinsert the DPC. If this fails,
(DPC)s replace failed DPC.
A DPC has failed. Replace failed DPC. Red
A DPC has been removed. Insert DPC into empty slot. Red
Fan trays A fan tray has been removed Install missing fan tray. Red
from the chassis.
One fan in the chassis is not Replace fan tray. Red
spinning or is spinning below
required speed.
A higher-cooling capacity fan  Upgrade to a high-capacity Yellow
tray is required whenan MPC  fan tray.
is installed on the chassis.
Host subsystem A host subsystem has been Insert host subsystem into Yellow
removed. empty slot.
A host subsystem has failed. Replace failed host Red
subsystem.
Hot swapping Toomany hot-swapinterrupts  Replace failed component. Red

are occurring. This message
generally indicates that a
hardware component that
plugs into the router’s
backplane from the front
(generally, an FPC) is broken.
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Table 23: Chassis Component Alarm Conditions on MX Series 3D Universal
Edge Routers (continued)

Chassis Alarm
Component Alarm Condition Severity
Power supplies A power supply has been Insert power supply into Yellow
removed from the chassis. empty slot.
A power supply has a high Replace failed power supply  Red
temperature. or power entry module.
A power supply input has Check power supply input Red
failed. connection.
A power supply output has Check power supply output Red
failed. connection.
A power supply has failed. Replace failed power supply. Red
Invalid AC power supply When two AC power supplies  Red
configuration. are installed, insert one
power supply into an
odd-numbered slot and the
other power supply into an
even-numbered slot.
Invalid DC power supply When two DC power supplies  Red
configuration. are installed, insert one
power supply into an
odd-numbered slot and the
other power supply into an
even-numbered slot.
Mix of AC and DC power Do not mix ACand DC power Red
supplies. supplies. For DC power,
remove the AC power supply.
For AC power, remove the DC
power supply.
Not enough power supplies. Install an additional power Red
supply.
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Table 23: Chassis Component Alarm Conditions on MX Series 3D Universal
Edge Routers (continued)

Chassis Alarm
Component Alarm Condition Severity
Routing Engine Excessive framing errors on Replace the serial cable Yellow

console port. connected to the device.

An excessive framing error If the cable is replaced and

alarm is triggered when the no excessive framing errors

default framing error are detected within 5

threshold of 20 errors per minutes from the last

second on a serial port is detected framing error, the

exceeded. alarm is cleared

automatically.
This might be caused by a
faulty serial console port
cable connected to the device.

Errorinreading orwritinghard  Reformat hard disk and Yellow
disk. install bootable image. If this

fails, replace failed Routing

Engine.
Error in reading or writing Reformat CompactFlash Yellow
CompactFlash card. card and install bootable

image. If this fails, replace
failed Routing Engine.

System booted from default Install bootable image on Yellow
backup Routing Engine. If you  default master Routing
manually switched Engine. If this fails, replace
mastership, ignore thisalarm  failed Routing Engine.
condition.
System booted from hard Install bootable image on Yellow
disk. CompactFlash card. If this
fails, replace failed Routing
Engine.
CompactFlash card missing Replace failed Routing Red
in boot list. Engine.
Hard disk missing in boot list.  Replace failed Routing Red
Engine.
Routing Engine failed to boot.  Replace failed Routing Red
Engine.
The Ethernet management Red

interface (fxpO orem0) onthe
Routing Engine is down.
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Table 23: Chassis Component Alarm Conditions on MX Series 3D Universal
Edge Routers (continued)

Chassis Alarm

Component Alarm Condition Severity

« Check the interface cable
connection.

« Reboot the system.

« Ifthe alarmrecurs, open a
support case using the
Case Manager link at
http/Avwwijunipernet/support/
or call 1-888-314-JTAC
(within the United States)
or1-408-745-9500 (from
outside the United States)

System Control An SCB has been removed. Insert SCB into empty slot. Yellow
Board (SCB)

An SCB temperature sensor Replace failed SCB. Yellow
alarm has failed.

An SCB has failed. Replace failed SCB. Red
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Table 23: Chassis Component Alarm Conditions on MX Series 3D Universal
Edge Routers (continued)

Chassis

Component

Temperature

Alarm Condition

Alarm
Severity

The chassis temperaturehas « Check room temperature.  Yellow
exceeded 55 degrees C + Checkairfilterand replace
(131 degrees F), the fans have it.
been turned on to full speed, Check airfl
and one or more fans have ° ECK alrriow.
failed. « Check fan.
The chassis temperature has  « Check room temperature.  Yellow
exceeded 65 degrees C « Checkair filterand replace
(149 degrees F), and the fans it.
have been turned on to full Check airfl
speed. . eck airflow.
« Check fan.
The chassis temperaturehas  « Check room temperature. Red
exceeded 65 degrees C « Checkair filterand replace
(149 degrees F),and afan has it.
failed. If this condition persists Check airfl
for more than 4 minutes, the ¢ ECK alrtiow.
router shuts down. « Check fan.
Chassis temperature has « Check roomtemperature. Red
exceeded 75 degrees C « Check air filter and replace
(167 degrees F). If this it.
condition persists for more Check airfl
than 4 minutes, the router ° ECk alrriow.
shuts down. « Check fan.
The temperature sensor has Open a support case using Red

failed.

the Case Manager link at
http://Awww,juniper.net/support/
or call 1-888-314-JTAC
(within the United States) or
1-408-745-9500 (from
outside the United States).

Backup Routing Engine Alarms

For routers with master and backup Routing Engines, a master Routing Engine can
generate alarms for events that occur on a backup Routing Engine. Table 24 on page 247
lists chassis alarms generated for a backup Routing Engine.

NOTE: Because the failure occurs on the backup Routing Engine, alarm
severity for some events (such as Ethernet interface failures) is yellow instead
of red.

246
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NOTE: For information about configuring redundant Routing Engines, see
the Junos High Availability Configuration Guide.

Table 24: Backup Routing Engine Alarms

Chassis Alarm
Component Alarm Condition Remedy Severity
Alternative media The backup Routing Engine Open a support case using Yellow
boots from an alternate boot  the Case Manager link at
device, the hard disk. The http/Awwwjuniper.net/support/
CompactFlashcardistypically  or call 1-888-314-JTAC
the primary boot device. The (within the United States) or
Routing Engine boots fromthe  1-408-745-9500 (from
hard disk when the primary outside the United States).
boot device fails.
Boot Device The boot device Replace failed backup Red
(CompactFlash or hard disk) Routing Engine.
is missing in boot list on the
backup Routing Engine.
Ethernet The Ethernet management « Check theinterface cable Yellow
interface (fxpO orem0) on the connection.
backup Routing Engine is « Reboot the system.
down. « If the alarmrecurs, opena
support case using the
Case Manager link at
http/Avwwiunipernet/support/
or call 1-888-314-JTAC
(within the United States)
or1-408-745-9500 (from
outside the United States)
FRU Offline The backup Routing Engine Open a support case using Yellow
has stopped communicating the Case Manager link at
with the master Routing http/Awwwijuniper.net/support/
Engine. or call 1-888-314-JTAC
(within the United States) or
1-408-745-9500 (from
outside the United States).
Hard Disk Errorinreading or writinghard  Reformat hard disk and Yellow
disk on the backup Routing install bootable image. If this
Engine. fails, replace failed backup
Routing Engine.
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Table 24: Backup Routing Engine Alarms (continued)

Chassis Alarm

Component Alarm Condition Severity

Multibit Memory The backup Routing Engine « Reboot the system with Yellow
ECC reports a multibit ECC error. the board reset button on
the backup Routing
Engine.
« If the alarmrecurs, opena
support case using the
Case Manager link at

www.juniper.net/support/
or

call 1-888-314-JTAC

(within the United States)
or1-408-745-9500 (from
outside the United States)

Related . Silencing External Devices Connected to Alarm Relay Contacts on page 248
Documentation

Silencing External Devices Connected to Alarm Relay Contacts

You can manually silence external devices connected to alarm relay contacts. To silence
an external devices, press the alarm cutoff button located on the craft interface front
panel of the device.

Silencing the device does not remove the alarm messages from the display (if present
on the router or switch) or extinguish the alarm LEDs. In addition, new alarms that occur
after an external device is silenced reactivate the external device.

Related . Configuring the Junos OS to Determine Conditions That Trigger Alarms on Different
Documentation Interface Types on page 207

. Configuring the Junos OS to Disable the Physical Operation of the Craft Interface on
page 201
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Examples

« Examples: Configuring PIC-Level Symmmetrical Hashing for Load Balancing on 802.3ad
LAGs on MX Series Routers on page 249

« Example: Configuring Tunnel Interfaces on a Gigabit Ethernet 40-Port DPC on page 251
« Example: Configuring J Series Services Router Switching Interfaces on page 252

« Example: Configuring Tunnel Interfaces on a 10-Gigabit Ethernet 4-Port DPC on page 252
« Example: Configuring Tunnel Interfaces on the MPC3E on page 252

« Example: Configuring Centralized Clocking on the Enhanced MX Switch Control
Board on page 254

Examples: Configuring PIC-Level Symmetrical Hashing for Load Balancing on 802.3ad
LAGs on MX Series Routers

The following examples show how to configure symmetrical hashing at the PIC level for
load balancing on MX Series routers:

« Configuring Symmetrical Hashing for family multiservice on Both Routers on page 249
« Configuring Symmetrical Hashing for family inet on Both Routers on page 250

« Configuring Symmetrical Hashing for family inet and family multiservice on the Two
Routers on page 250

Configuring Symmetrical Hashing for family multiservice on Both Routers

Ontheinbound traffic interface where traffic enters Router A, include the symmetric-hash
statement at the [edit chassis fpc slot-number pic pic-number hash-key family multiservice]
hierarchy level:

[edit chassis fpc 2 pic 2 hash-key]
family multiservice {
source-mac;
destination-mac;
payload {
ip{
layer-3;
layer-4;
}
1

symmetric-hash;
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}

Ontheinbound traffic interface where traffic enters Router B, include the symmetric-hash
complement statement at the [edit chassis fpc slot-number pic pic-number hash-key family
multiservice] hierarchy level:

[edit chassis fpc O pic 3 hash-key]
family multiservice {
source-mac;
destination-mac;
payload {
ip{
layer-3;
layer-4;
1
1
symmetric-hash {
complement;
1
}

Configuring Symmetrical Hashing for family inet on Both Routers

Ontheinbound traffic interface where traffic enters Router A, include the symmetric-hash
statement at the [edit chassis fpc slot-number pic pic-number hash-key family inet]
hierarchy level:

[edit chassis fpc O pic 1 hash-key]
family inet {

layer-3;

layer-4;

symmetric-hash;

}

Ontheinbound traffic interface where traffic enters Router B, include the symmetric-hash
complement statement at the [edit chassis fpc slot-number pic pic-number hash-key family
inet] hierarchy level:

[edit chassis fpc 1 pic 2 hash-key]
family inet {

layer-3;

layer-4;

symmetric-hash {

complement;

1

1

Configuring Symmetrical Hashing for family inet and family multiservice on the Two Routers

Ontheinbound traffic interface where traffic enters Router A, include the symmetric-hash
statement at the [edit chassis fpc slot-number pic pic-number hash-key family multiservice]
hierarchy level:

[edit chassis fpc 1 pic O hash-key]
family multiservice {
payload {
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ip{
layer-3;
layer-4;
1
}
symmetric-hash;

}

Ontheinbound traffic interface where traffic enters Router B, include the symmetric-hash
complement statement at the [edit chassis fpc slot-number pic pic-number hash-key family
inet] hierarchy level:

[edit chassis fpc O pic 3 hash-key]
family inet {

layer-3;

layer-4;

symmetric-hash {

complement;

1

}

Related . Configuring PIC-Level Symmetrical Hashing for Load Balancing on 802.3ad LAGs for
Documentation MX Series Routers on page 90

Example: Configuring Tunnel Interfaces on a Gigabit Ethernet 40-Port DPC

The following example shows how to create tunnel interfaces on Packet Forwarding
Engine 1 of DPC 4 with 1 Gbps of bandwidth reserved for tunnel services. On a Gigabit
Ethernet 40-port DPC, tunnel interfaces coexist with Ethernet interfaces. With this
configuration, the Gigabit Ethernet interfaces are ge-4/1/0 through ge-4/1/9. The tunnel
interfaces created are gr-4/1/10, pe-4/1/10, pd-4/1/10, vt-4/1/10 and so on.

[edit chassis]
fpc 4 pic1{
tunnel-services {
bandwidth 1g;
1
1

Related . Configuring the Junos OS to Support ILMI for Cell Relay Encapsulation on an ATM2 1O
Documentation PIC on page 118

« Example: Configuring Tunnel Interfaces on a 10-Gigabit Ethernet 4-Port DPC on page 252
« Example: Configuring Tunnel Interfaces on the MPC3E on page 252

. bandwidth (Tunnel Services) on page 278

. tunnel-services (Chassis) on page 371

. [edit chassis] Hierarchy Level
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Example: Configuring J Series Services Router Switching Interfaces

Related
Documentation

Configure a single physical interface for the uPIM and set the port parameters for port O
and port 1:

[edit interfaces]
ge-2/0/0 {
{
switch-port O {
no-auto-negotiation;
18;
link-mode full-duplex;
1
port1{
no-auto-negotiation;
10m;
link-mode half-duplex;
}
1
1

« Configuring J Series Services Router Switching Interfaces on page 107

Example: Configuring Tunnel Interfaces on a 10-Gigabit Ethernet 4-Port DPC

Related
Documentation

In this example, you create tunnel interfaces on Packet Forwarding Engine O of DPC 4
with 10 Gbps of bandwidth reserved for tunnel traffic. Ethernet and tunnel interfaces
cannot coexist on the same Packet Forwarding Engine of a 10-Gigabit Ethernet 4-port
DPC. With this configuration, the tunnel interfaces created are gr-4/0/0, pe-4/0/0,
pd-4/0/0, vt-4/0/0 and so on.

[edit chassis]
fpc 4 picO {
tunnel-services {
bandwidth 10g;
1
1

. Example: Configuring Tunnel Interfaces on a Gigabit Ethernet 40-Port DPC on page 251
« Example: Configuring Tunnel Interfaces on the MPC3E on page 252

« bandwidth (Tunnel Services) on page 278

« tunnel-services (Chassis) on page 371

. [edit chassis] Hierarchy Level

Example: Configuring Tunnel Interfaces on the MPC3E

« Requirements for Configuration of Tunnel Interfaces on the MPC3E on page 253

« Ethernet Tunnel Configuration Overview on page 253

252
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« Configuring a 20-Gigabit Ethernet Tunnel on page 253
« Configuring a Tunnel With Unspecified Bandwidth on page 253
Requirements for Configuration of Tunnel Interfaces on the MPC3E

This example requires MX Series routers with the MPC3E.

Ethernet Tunnel Configuration Overview

MX Series routers do not support Tunnel Services PICs. However, you can create one set
of tunnel interfaces per pic slot up to a maximum of 4 slots from 0-3 on MX Series routers
with the MPC3E.

To configure the tunnels, include the tunnel-services statement and an optional bandwidth
of (1g]10g | 20g | 30g | 40g) at the [edit chassis] hierarchy level.

0 NOTE: When no tunnel bandwidth is specified, the tunnel interface can have
a maximum bandwidth of up to 60Gbps.

o NOTE: A MIC need not be plugged in to the MPC3E to configure a tunnel
interface.

Configuring a 20-Gigabit Ethernet Tunnel

Step-by-Step In the following example, you create tunnel interfaces on PIC-slot 1 of MPC O with
Procedure 20 gigabit per second of bandwidth reserved for tunnel traffic. With this configuration,
the tunnel interfaces created are gr-0/1/0, pe-0/1/0, pd-0/1/0, vt-0/1/0, and so on.

1. To create a 20 gigabit per second tunnel interface, use the following configuration:

[edit chassis]
fpc O pic1{
tunnel-services {
bandwidth 20g;
1
1

Configuring a Tunnel With Unspecified Bandwidth

Step-by-Step In the following example, you create a tunnel interface on PIC-slot 3 of MPC O with no
Procedure bandwidth specified. The tunnel traffic can carry up to a maximum of 60Gbps depending
on other trafiic through the packet forwarding engine. With this configuration, the tunnel
interfaces created are gr-0/3/0, pe-0/3/0, pd-0/3/0, vt-0/3/0, and so on.

1. To create a tunnel interface with no bandwidth specification, use the following
configuration:

[edit chassis]
fpcOpic3{
tunnel-services;
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Related
Documentation

. Example: Configuring Tunnel Interfaces on a Gigabit Ethernet 40-Port DPC on page 251
« Example: Configuring Tunnel Interfaces on a 10-Gigabit Ethernet 4-Port DPC on page 252
« bandwidth (Tunnel Services) on page 278

« tunnel-services (Chassis) on page 371

. [edit chassis] Hierarchy Level

. Configuring Tunnel Interfaces on MX Series Routers

Example: Configuring Centralized Clocking on the Enhanced MX Switch Control Board

Requirements

These examples show how to configure the following clock sources and features on an
Enhanced MX Switch Control Board (SCB): Synchronous Ethernet, ordinary Precision
Time Protocol (PTP) slave, hybrid PTP slave, and retiming through the building-integrated
timing supply (BITS) external interface.

« Requirements on page 254

« Overview on page 255

« Configuration on page 256

« Verification on page 260

These examples use the following hardware and software components:

« One MX240, MX480, or MX960 router with MPC 16x10GE or MPC2Es (see MPCs
Supported by MX240, MX480, and MX960 Routers) for Synchronous Ethernet clock
sources, or MPC2E-P for PTP clock sources

« One Synchronous Ethernet clock source device (may be an MX240, MX480, or MX960
router)

« One PTP grandmaster device
« One BITS device (may be the same as the PTP grandmaster device)
« Junos OS Release 12.2 or later for MX240, MX480, or MX960 routers

« Junos OS Release 12.3 or later to configure a BITS interface as an input, output, or I/0
clock source for MX240, MX480, or MX960 routers

254
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Overview

Before you begin configuring centralized clocking on an interface that uses Synchronous
Ethernet, ensure that you have configured the MX Series interface as a chassis
synchronization source to the device that provides a Synchronous Ethernet clock source.

. Configure the MX Series interface as a chassis synchronization source to the device
that provides a Synchronous Ethernet clock source.

With the addition of a Stratum 3 (ST3) clock module to the Enhanced MX SCB, an MX240,
MX480, or MX960 chassis can perform clock monitoring, filtering, and holdover in a
centralized chassis location. Chassis line cards can be configured to recover network
timing clocks at the physical layer via Synchronous Ethernet or by a packet-based PTP
implementation. These recovered clocks are routed to the Enhanced MX SCB ST3 clock
module via the chassis backplane. A clock selection algorithm is run that selects the best
quality recovered clock from the list of configured clock sources. The ST3 clock module
locks to the selected clock source and fans it out to the chassis line cards. 16x10GE 3D
and MPC2Es (see MPCs Supported by MX240, MX480, and MX960 Routers) can distribute
this clock to downstream network elements via Synchronous Ethernet.

The ST3 clock module acquires holdover data while locked to the selected clock source.
If the clock fails, the ST3 clock module enters holdover mode and replays collected
holdover data to maintain its output clock. The ST3 holdover performance depends on
the drift of the Enhanced MX SCB OCXO device.

InJunos 12.3, support was added for synchronizing an MX240, MX480, or MX960 chassis
with an Enhanced MX SCB to a BITS timing source through an RJ-48 port on the Enhanced
MX SCB. The BITS external clock interface (ECI) supports the sending and receiving of
Synchronization Status Message (SSM) quality levels. The quality level is used by the
chassis clock-selection algorithm. When BITS output is configured, the source-mode
default is the selected line clock source.

The BITS external interface can be connected to a retiming device, which cleans up the
clock and sends it back in the external BITS interface. The conditioned input BITS clock
is selected as the chassis clock and distributed downstream via Synchronous Ethernet
interfaces. The tx-dnu-to-line-source-enable option is used to prevent a timing loop.
Figure 5 on page 255 shows the BITS retiming functionality using a Synchronization Supply
Unit (SSU). For instructions on how to configure retiming through the BITS external
interface, see “Configuring Retiming through the BITS External Interface” on page 258.

Figure 5: BITS Retiming with Synchronization Supply Unit (SSU)

SSuU

BITS BITS

SyncE SyncE

e —_—
ge-4/0/1
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Configuration

CLI Quick
Configuration

Step-by-Step
Procedure

Results

Prior to the Enhanced MX SCB, clock monitoring, filtering, and holdover functions were
distributed throughout the chassis and performed on MPC2E line cards. This distributed
clocking mode limits the distribution of timing to downstream network elements on
MPCZ2E interfaces only. Centralized clocking mode removes this limitation by supporting
the distribution of timing on MPC 16x 10GE line interfaces as well.

To configure centralized clocking, perform one or more of these tasks:

« Configuring Centralized Clocking from a Synchronous Ethernet Clock Source on page 256
« Configuring Centralized Clocking from an Ordinary PTP Clock Source on page 257

« Configuring Centralized Clocking from a Hybrid PTP Clock Source on page 257

« Configuring Retiming through the BITS External Interface on page 258

Configuring Centralized Clocking from a Synchronous Ethernet Clock Source

To quickly configure this example, copy the following commands, paste them into a text
file, remove any line breaks, change any details necessary to match your network
configuration, and then copy and paste the commands into the CLI at the [edit] hierarchy
level.

set chassis synchronization network-option option-2
set chassis synchronization source interfaces ge-4/1/0 priority 1
set chassis synchronization source interfaces ge-4/1/0 quality-level st3

The following example requires you to navigate various levels in the configuration
hierarchy. For instructions on how to do that, see Using the CLI Editor in Configuration
Mode in the CL/ User Guide.

To configure a Synchronous Ethernet clock source:

1. Configure the network option:

[edit chassis synchronization]
user@host# set network-option option-2

2. Configure the priority and quality level of the clock source on this interface:

[edit chassis synchronization source interfaces ge-4/1/0]
user@host# set priority 1
user@host# set quality-level st3

From configuration mode, confirm your configuration by entering the show chassis
synchronization command. If the output does not display the intended configuration,
repeat the configuration instructions in this example to correct it.

[edit]
user@host# show chassis synchronization
network-option option-2;
source {
interfaces ge-4/1/0 {
priority 1;
quality-level st3;

256
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Step-by-Step
Procedure

CLI Quick
Configuration

Step-by-Step
Procedure

Results

}

After you configure the device, enter commit from configuration mode.

Configuring Centralized Clocking from an Ordinary PTP Clock Source

To configure a PTP clock source:

1. Configure ordinary mode PTP on the ge-4/1/9 interface to the PTP grandmaster
device. See “Example: Configuring Precision Time Protocol” on page 163.

Configuring Centralized Clocking from a Hybrid PTP Clock Source

To quickly configure this example, copy the following commands, paste them into a text
file, remove any line breaks, change any details necessary to match your network
configuration, and then copy and paste the commands into the CLI at the [edit] hierarchy
level.

set chassis synchronization network-option option-2
set chassis synchronization source interfaces ge-4/1/0 priority 1
set chassis synchronization source interfaces ge-4/1/0 quality-level st3

The following example requires you to navigate various levels in the configuration
hierarchy. For instructions on how to do that, see Using the CLI Editor in Configuration
Mode in the CLI/ User Guide.

To configure a hybrid PTP clock source:

1. Configure the network option:

[edit chassis synchronization]
user@host# set network-option option-2

2. Configure the priority and quality level of the clock source on this interface:

[edit chassis synchronization source interfaces ge-4/1/0]
user@host# set priority 1
user@host# set quality-level st3

3. Configure hybrid mode PTP on the ge-4/1/9 interface to the PTP grandmaster
device. For the synchronous-ethernet-mapping interface, specify the Synchronous
Ethernet interface used in Step 2.

From configuration mode, confirm your configuration by entering the show chassis
synchronization command. If the output does not display the intended configuration,
repeat the configuration instructions in this example to correct it.

[edit]
user@host# show chassis synchronization
network-option option-2;
source {
interfaces ge-4/1/0 {
priority 1;
quality-level st3;
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}

After you configure the device, enter commit from configuration mode.

Configuring Retiming through the BITS External Interface

CLIQuick To quickly configure this example, copy the following commands, paste them into a text
Configuration file, remove any line breaks, change any details necessary to match your network
configuration, and then copy and paste the commands into the CLI at the [edit] hierarchy
level.

set chassis synchronization network-option option-2

set chassis synchronization interfaces external signal-type t1

set chassis synchronization interfaces external t1-options line-encoding b8zs
set chassis synchronization interfaces external t1-options framing sf

set chassis synchronization output interfaces external wander-filter-disable
set chassis synchronization output interfaces external holdover-mode-disable
set chassis synchronization output interfaces external source-mode line

set chassis synchronization output interfaces external tx-dnu-to-line-source-enable
set chassis synchronization output interfaces external minimum-quality st3
set chassis synchronization source interfaces ge-4/0/1 quality-level st3

set chassis synchronization source interfaces external quality-level prs

Step-by-Step  The following example requires you to navigate various levels in the configuration
Procedure hierarchy. For instructions on how to do that, see Using the CLI Editor in Configuration
Mode in the CLI User Guide.

To configure retiming through the BITS external interface using an SSU:

1. Configure the network option (G.812 type IV clock):

[edit chassis synchronization]
user@host# set network-option option-2

2. Configure the external BITS signal type (T1-coded 1.544-MHz signal on 100-ohm
balanced line):

[edit chassis synchronization interfaces external]
set signal-type t1

3.  Configure the external BITS signal line-encoding (B8ZS) and framing (superframe)
options:

[edit chassis synchronization interfaces external]
user@host# set t1-options line-encoding b8zs
user@host# set t1-options framing sf

4. Configure the output external BITS signal properties:
. Disable wander filtering:

[edit chassis synchronization output interfaces external]
user@host# set wander-filter-disable

. Disable holdover:

[edit chassis synchronization output interfaces external]
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user@host# set holdover-mode-disable
. Select the best line clock source for output:

[edit chassis synchronization output interfaces external]
user@host# set source-mode line

. Set Tx OL to DNU/DUS on the line source interface to prevent a timing loop:

[edit chassis synchronization output interfaces external]
user@host# set tx-dnu-to-line-source-enable

. Set minimum quality level:

[edit chassis synchronization output interfaces external]
user@host# set minimum-quality st3

5.  Configure the incoming clock source and quality level:

[edit chassis synchronization source interfaces ge-4/0/1]
user@host# set quality-level st3

6.  Configure the external clock source and quality level:

[edit chassis synchronization source interfaces external]
user@host# set quality-level prs

Results From configuration mode, confirm your configuration by entering the show chassis
synchronization command. If the output does not display the intended configuration,
repeat the configuration instructions in this example to correct it.

[edit]
user@host# show chassis synchronization
network-option option-2;
interfaces external {
signal-type t1;
tl-options {
line-encoding b8zs;
framing sf;

}
3
output {
interfaces external {
wander-filter-disable;
holdover-mode-disable;
source-mode line;
tx-dnu-to-line-source-enable;
minimum-quality st3;
}
3
source {
interfaces ge-4/0/1 {
quality-level st3;
T
interfaces external {
quality-level prs;
T
T

After you configure the device, enter commit from configuration mode.
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Verification

Purpose

Action

Meaning

Purpose

Action

Meaning

Confirm that the configuration is working properly.

« Verifying the Synchronous Ethernet Clock Source on page 260

« Verifying the Ordinary PTP Clock Source on page 260

« Verifying the Hybrid PTP Clock Source on page 261

«+ Verifying the Retiming through the BITS External Interface on page 261

Verifying the Synchronous Ethernet Clock Source

Verify that the MX Series router recovers, selects, qualifies, and locks to the configured
Synchronous Ethernet clock source.

From operational mode, enter the show chassis synchronization clock-module command.

user@host> show chassis synchronization clock-module

Clock module on SCBO
Current role : master
Current state : locked to ge-4/1/0
State for : 0 days, 00 hrs, 00 mins, 15 secs
State since : Mon Jun 6 07:28:47 2011
Monitored clock sources
Interface Type Status
ge-4/1/0 syncE qualified-selected

The Monitored clock sources field shows that the ge-4/1/0 interface has the Synchronous
Ethernet type and is the qualified and selected centralized clock source.

Verifying the Ordinary PTP Clock Source

Verify that the MX Series router recovers, selects, qualifies, and locks to the configured
PTP clock source.

From operational mode, enter the show chassis synchronization clock-module command.

user@host> show chassis synchronization clock-module

Clock module on SCBO
Current role . master
Current state : locked to ge-4/1/9
State for : 0 days, 00 hrs, 00 mins, 45 secs
State since : Wed Jun 29 10:52:05 2011
Monitored clock sources
Interface Type Status
ge-4/1/9 ptp qualified-selected

The Monitored clock sources field shows that the ge-4/1/9 interface has the ptp type
and is the qualified and selected centralized clock source.

260
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Verifying the Hybrid PTP Clock Source

Purpose \Verify that the MX Series router recovers, selects, qualifies, and locks to the configured
hybrid PTP clock source.

Action From operational mode, enter the show chassis synchronization clock-module command.

user@host> show chassis synchronization clock-module

Clock module on SCBO

Current role . master
Current state : locked to ge-4/1/9
State for : 0 days, 00 hrs, 00 mins, 15 secs
State since : Wed Jun 29 11:19:25 2011
Monitored clock sources
Interface Type Status
ge-4/1/9 ptp-hybrid qualified-selected

Configured sources:

Interface : ge-4/1/0

Status : Primary Index : 218

Clock source state : Clk qualified Priority o1

Configured QL : ST3 ESMC QL - DUS

Clock source type - ifd Clock Event : Clock locked
Kernel flags : Up,sec,

Meaning The Monitored clock sources field shows that the ge-4/1/9 interface has the ptp-hybrid
type and is the qualified and selected centralized clock source. The Configured sources
field shows that the ge-4/1/0 interface has the Clock locked Clock Event.

Verifying the Retiming through the BITS External Interface

Purpose Verify that the MX Series router recovers, selects, qualifies, and locks to the configured
clock source, and that the external clock is locked to the configured clock source.

Action From operational mode, enter the show chassis synchronization extensive command.

user@host> show chassis synchronization extensive

Current clock status : Locked

Clock locked to : Primary

Configured interfaces:

Name : external

Signal type : tl1 (sf b8zs)

Rx status . active

Tx status : active

LED color : green

Configured outputs:

Interface - external

Tx status : active

Minimum QL : ST3 Tx QL : ST3
Holdover mode : disabled Wander filter : disabled
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Meaning

Related
Documentation

line Source Tx DNU : enabled
valid

locked to ge-4/0/1

0 days, 00 hrs, 24 mins, 47 secs

Thu Sep 6 13:01:07 2012

Source mode

Holdover data

Current state
State for
State since

Configured sources:

Interface : external

Status : Primary Index -0

Clock source state : Clk qualified Priority : Default(6)
Configured QL : PRS ESMC QL : PRS

Clock source type : extern Clock Event : Clock locked
Interface State : Up,pri,

Interface : ge-4/0/1

Status : Secondary Index : 152

Clock source state : Clk qualified Priority : Default(8)
Configured QL : ST3 ESMC QL - DUS

Clock source type - ifd Clock Event : Clock qualified

Interface State Up,sec,ESMC TX(QL DUS/SSM Oxf),

The Configured interfaces field shows that the external interface receive and transmit
statuses are active. The Configured outputs field shows that the current state is locked
to ge-4/0/1. The Configured sources field shows that the external interface is the qualified
and selected centralized clock source, and has the Clock locked Clock Event. The
Configured sources field shows that the ge-4/0/1interface is the secondary clock source,
and has the Clock qualified Clock Event.

« synchronization on page 357

. show chassis synchronization (MX Series Routers) on page 1083

. Example: Configuring Precision Time Protocol on page 163

« Configuring Hybrid Mode and ESMC Quality Level Mapping on page 167
« PTP Operational Mode Commands

« Precision Time Protocol Overview on page 30
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Configuration Statements

Router Chassis Configuration Statements on page 266

action-fpc-restart-disable on page 271
adaptive-services on page 272
aggregate-ports on page 272
aggregated-devices on page 273

alarm (chassis) on page 274
allow-sram-parity-errors on page 275
announce-timeout on page 275
announce-interval on page 276
atm-cell-relay-accumulation on page 276
atm-|2circuit-mode on page 277
bandwidth (Tunnel Services) on page 278
cel on page 279

channel-group on page 280
channelization on page 280

chassis on page 281

clock-class on page 281
clock-class-to-quality-level-mapping on page 282
clock-source (slave) on page 283
clock-source (hybrid) on page 284
clock-mode on page 285

clock-client on page 286

clock-step on page 286

config-button on page 287
convert-clock-class-to-quality-level on page 288
craft-lockout on page 288

ct3 on page 289

degraded-fabric-detection-enable on page 289
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« degraded-fpc-bad-plane-threshold on page 290
« delay-request on page 290

« device-count on page 291

« disk-failure-action on page 291

« domain on page 292

« dynamic-profile-options on page 292

« elonpage 293

« egress-policer-overhead on page 293

« enhanced-mode (network-services) on page 294
« ethernet (Chassis) on page 295

. fabric upgrade-mode on page 295

. family on page 296

« feeds (T640,T1600,and T4000 Routers with Six-Input DC Power Supply) on page 297
« fib-local on page 298

« fib-remote on page 298

« filter on page 299

« fpc (M320, T320, T640 Routers) on page 300

« fpc (MX Series 3D Universal Edge Routers) on page 301
« fpc (TX Matrix and TX Matrix Plus Routers) on page 302
« fpc-feb-connectivity on page 303

« fpc-resync on page 304

« framing on page 304

« fru-poweron-sequence on page 305

. frequency-only on page 306

« hash-key (Chassis LAG) on page 307

« hybrid on page 308

« idle-cell-format on page 309

« inet (chassis) on page 310

« ingress-policer-overhead on page 311

« input-current (T4000 Routers) on page 312

« lacp on page 313

« lccon page 314

« linerate-mode on page 315

« link-protection (Protocols LACP) on page 315

« local-ip-address (master) on page 316

« local-ip-address (slave) on page 316

« master on page 317
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« maximum-ecmp on page 318

« maximume-links on page 319

« max-queues-per-interface on page 320

« memory-enhanced on page 320

« mlfr-uni-nni-bundles on page 321

« multiservice on page 322

« network-services on page 323

« no-concatenate on page 324

« no-multi-rate on page 325

« non-revertive (Chassis) on page 325

« number-of-ports on page 326

. offline on page 326

« offline-on-fabric-bandwidth-reduction on page 327

« on-disk-failure (Chassis Routing Engine) on page 327
« On-error on page 328

« online-expected on page 329

« packet-scheduling on page 330

« payload on page 331

. pem (M320 Routers) on page 332

« pem (T640, T1600,and T4000 Routers with Six-Input DC Power Supply) on page 333
« pic (M Series, MX Series, and T Series Routers) on page 334
« pic (TX Matrix and TX Matrix Plus Routers) on page 335
« policer-drop-probability-low on page 336

« port (Chassis) on page 337

« power on page 337

« priorityl on page 338

« priority2 on page 339

« g-pic-large-buffer on page 340

« quality-level (hybrid) on page 341

« red-buffer-occupancy on page 342

« redundancy-mode on page 343

« retry-count on page 344

« route (chassis) on page 344

« routing-engine (Chassis) on page 345

« route-localization on page 345

« sampling-instance on page 346

« sanity-poll on page 347
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« service-package on page 348

« session-offload on page 348

. sfm (Chassis) on page 349

« sib on page 349

« sonet on page 350

« slave on page 351

» sparse-dlcis on page 352

« speed on page 353

« symmetric-hash on page 354

« synchronization (M Series, T Series, and PTX Series) on page 355
« synchronization (MX Series) on page 357
« synchronous-ethernet-mapping on page 365
« system-priority on page 366

« tlonpage 367

- traffic-manager on page 368

« transport (slave) on page 370

« transport (master) on page 370

« tunnel-services (Chassis) on page 371

« ucode-imem-remap on page 372

« Unicast-mode (master) on page 373

« uUnicast-mode (slave) on page 374

« unicast-negotiation on page 375

- vpn-label on page 375

. vrf-mtu-check on page 376

« vtmapping on page 377

Router Chassis Configuration Statements

You can configure properties of the router chassis, including conditions that activate the
red and yellow alarm LEDs and SONET/SDH framing and concatenation properties for
individual Physical Interface Cards (PICs).

To configure router chassis properties, include the following statements at the [edit
chassis] hierarchy level:

e NOTE: Statements at the [edit chassis redundancy] hierarchy level are
described in the Junos OS High Availability Configuration Guide.

chassis {
aggregated-devices {
ethernet {
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device-count number,;
lacp {
system-priority;
link-protection;
}
}
sonet {
device-count number;
}
1
alarm {
interface-type {
alarm-name (red | yellow | ignore);
}
1
config-button {
no-clear;
no-rescue;
craft-lockout;
1
fabric {
degraded {
action-fpc-restart-disable;
degraded-fabric-detection-enable
degraded-fpc-bad-plane-threshold number-bad-planes;
1
redundancy-mode (increased-bandwidth | redundant);
1
feb
slot number
ucode-imem-remap
{
1
fpc slot-number {
allow-sram-parity-errors;
offline-on-fabric-bandwidth-reduction
port-mirror-instance port-mirroring-instance-name;
sampling-instance;
route-localization {
fib-local;
fib-remote;
}
power (off | on);
pic pic-number {
port-mirror-instance port-mirroring-instance-name;
framing (1] el);
port port-number {
forwarding-mode {
sa-multicast;
1
speed (oc3-stml | ocl2-stm4 | oc48-stm16);
}
adaptive-services {
service-package (layer-2 | layer-3);
1

aggregate-ports;
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atm-cell-relay-accumulation;
atm-l2circuit-mode (cell | aal5 | trunk trunk);
vtmapping number,
cel {
el port-number {
channel-group channel-number timeslots slot-number;
1
1
channelization;
ct3{
port port-number {
t1 link-number {
channel-group channel-number timeslots slot-number;
}
1
}
egress-policer-overhead bytes;
forwarding-mode {
sa-multicast;
vlan-steering {
vlan-rule (high-low | odd-even);
1
}
framing (sdh | sonet);
fru-poweron-sequence;
idle-cell-format {
itu-t;
payload-pattern payload-pattern-byte;
}
ingress-policer-overhead bytes;
linerate-mode;
max-queues-per-interface (8 | 4);
mlfr-uni-nni-bundles number;
number-of-ports;
no-concatenate;
no-multi-rate;
g-pic-large-buffer {
large-scale;
small-scale;
}
red-buffer-occupancy {
weighted-averaged [ instant-usage-weight-exponent weight-value ];
1
sparse-dlcis;
traffic-manager {
egress-shaping-overhead number,
ingress-shaping-overhead number;
mode {
egress-only;
ingress-and-egress;
session-shaping;
}
}
tunnel-services {
bandwidth (1g | 10g);
vtmapping (itu-t | kim);
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}
1
fpc-resync;
fpc-feb-connectivity {
fpc slot-number feb (slot-number | none);
1
lcc number {
fpc number {
pic number {
atm-cell-relay-accumulation;
atm-|2circuit-mode (cell | aal5 | trunk trunk);
framing (sdh | sonet);
idle-cell-format {
itu-t;
payload-pattern payload-pattern-byte;
1
linerate-mode;
max-queues-per-interface (8 | 4);
no-concatenate;
no-mcast-replication;
hash-key {
family {
inet {
layer-3;
layer-4;
symmetric-hash {
complement;
1
}
multiservice {
source-mac;
destination-mac;
payload {
ip{
layer-3;
layer-4;
}
1
symmetric-hash {
complement;

pem {
feeds number-of-input-feeds;
}
maximum-ecmp;
offline;
online-expected;
sampling-instance;
1
memory-enhanced{
filter;
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route;
vpn-label;
1
(packet-scheduling | no-packet-scheduling);
pem {
minimum number;
feeds number-of-input-feeds;
input-current amps-in-each-feed,
1
no-concatenate;
redundancy {
cfeb slot (always | preferred);
failover {
on-disk-failure
on-loss-of-keepalives;
}
feb {
redundancy-group group-name {
feb slot-number (backup | primary);
description description;
no-auto-failover;
1
}
port-mirror-instance port-mirroring-instance-name;
graceful-switchover;
keepalive-time seconds;
routing-engine slot-number (master | backup | disabled);
sfm slot-number (always | preferred);
ssb slot-number (always | preferred);
1
network-services (ethernet |enhanced-ethernet | ip | enhanced-ip);
route-localization {
inet;
inet6;
1
routing-engine {
on-disk-failure {
disk-failure-action (halt | reboot);
}
1
sfm slot-number {
power off;
1
sib {
minimum number;
1
vrf-mtu-check;
vtmapping (itu-t | klm);
synchronization {
signal-type (el | t1);
switching-mode (revertive | non-revertive);
y-cable-line-termination;
transmitter-enable;
validation-interval seconds;
primary (external-a | external-b);
secondary (external-a | external-b);
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0 NOTE: The configuration statements at the [edit chassis lcc] hierarchy level
apply only to a routing matrix based on a TX Matrix router or a TX Matrix Plus
router. Forinformation about a routing matrix composed of a TX Matrix router
and T640 routers, see “TX Matrix Router and T640 Router Configuration
Overview” on page 43 and the TX Matrix Router Hardware Guide. For
information about a routing matrix composed of a TX Matrix Plus router and
T1600 routers, see “TX Matrix Plus Router and T1600 Router Configuration
Overview” on page 48 and the TX Matrix Plus Router Hardware Guide.

action-fpc-restart-disable

Syntax
Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

Related
Documentation

action-fpc-restart-disable;
[edit chassis fabric degraded]

Statement added in Junos OS Release 11.4.
Statement introduced in Junos OS Release 12.1X48R4 for PTX Series Packet Transport
Switches.

Allow the user to disable restarting of the FPCs during healing from a degraded fabric
condition. The device can automatically recover from degraded fabric conditions by
restarting both the fabric planes and the FPCs. If the action-fpc-restart-disable statement
is configured, the healing attempt is limited to restarting the fabric planes only.

The system will detect a blackholing condition and try to heal the system.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Disabling FPC Restart on page 192
. Traffic Black Hole Caused by Fabric Degradation on page 183
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adaptive-services

Syntax

Hierarchy Level

Release Information

Description
Options

Required Privilege
Level

Related
Documentation

aggregate-ports

adaptive-services {
(layer-2 | layer-3);
}

[edit chassis fpc slot-number pic pic-number]

Statement introduced before Junos OS Release 7.4.

Enable a service package on adaptive services interfaces.

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 Junos OS to Enable Service Packages on Adaptive Services Interfaces
on page 141

« Configuring the Junos OS to Support Layer 2 Services on MX Series 3D Universal Edge
Routers with MS-DPCs on page 101

« Junos Services Interfaces Configuration Guide

« Junos OS Release Documentation

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

aggregate-ports;
[edit chassis fpc slot-number pic pic-number]

Statement introduced in Junos OS Release 8.1.

For T Series routers only, specify OC768-over-OC192 mode on the 4-port OC192C PIC.
Four OC192 links are aggregated into one OC768 link with one logical interface.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring 4-Port OC192 PIC to Operate in OC768-over-OC192 Mode

272

Copyright © 2016, Juniper Networks, Inc.


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

Chapter 26: Configuration Statements

aggregated-devices

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

aggregated-devices {

ethernet {
device-count number,
lacp {
link-protection {
non-revertive;
}
system-priority;
1
1

sonet {
device-count number,;

1
maximum-Llinks maximum-links-limit;
}

[edit chassis]

Statement introduced before Junos OS Release 7.4.

Support for LACP link protection and system priority introduced in Junos OS Release 9.3.

Configure properties for aggregated devices on the router.

The remaining statements are explained separately.

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

« Configuring Junos OS for Supporting Aggregated Devices on page 127
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alarm (chassis)

Syntax alarm{
interface-type {
alarm-name (ignore |red | yellow);
1
1

Hierarchy Level [edit chassis],
[edit chassis interconnect-device name],
[edit chassis node-group name]

Release Information Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 11.1 for the QFX Series.
Statement introduced in Junos OS Release 12.2 for the ACX Series.

Description Configure the chassis alarms and whether they trigger a red or yellow alarm, or whether
they are ignored. Red alarm conditions light the RED ALARM LED on either the router’s
craft interface or the switch’s LCD screen and trigger an audible alarm if one is connected
to the contact on the craft interface or LCD screen. Yellow alarm conditions light the
YELLOW ALARM LED on either the router’s craft interface or the switch’s LCD screen and
trigger an audible alarm if one is connected to the craft interface or LCD screen.

To configure more than one alarm, include multiple alarm-name lines.

Options alarm-name—Alarm condition. For a list of conditions, see Table 15 on page 208.
ignore—The specified alarm condition does not set off any alarm.

interface-type—Type of interface on which you are configuring the alarm: atm, ethernet,
sonet, or t3.

red—The specified alarm condition sets off a red alarm.

yellow—The specified alarm condition sets off a yellow alarm.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Understanding Alarms
Documentation . Chassis Conditions That Trigger Alarms on page 209
« Chassis Alarm Messages on a QFX3500 Device

« Interface Alarm Messages

274 Copyright © 2016, Juniper Networks, Inc.



Chapter 26: Configuration Statements

allow-sram-parity-errors

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

announce-timeout

allow-sram-parity-errors;
[edit chassis fpc slot-number]

Statement introduced in Junos OS Release 8.0.

(T Series routers only) Allow SRAM parity errors to occur without restarting the FPC.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

announce-timeout announce-timeout-value;
[edit protocols ptp slave]

Statement introduced in Junos OS Release 12.2.

Specify the number of announce messages a slave—configured on an ACX Series
router—must miss before an announce-timeout is declared. Announce messages are
sent by the master to the slave.

announce-timeout-value—The announce timeout value for announce interval messages.
Range: 2 through 10
Default: 3

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
. Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30
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announce-interval

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

announce-interval announce-interval-value;
[edit protocols ptp master]

Statement introduced in Junos OS Release 12.2.

Configure the logarithmic mean interval for the announce messages to be sent by the
master. By default, one announce message is sent in every two seconds.

announce-interval-value—The announce interval value for the announce messages.
Range: O through 4
Default: 1

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
. Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30

atm-cell-relay-accumulation

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

atm-cell-relay-accumulation;

[edit chassis fpc slot-number pic pic-number],
[edit chassis lcc number fpc slot-number pic pic-number] (Routing Matrix)

Statement introduced before Junos OS Release 7.4.

Configure an Asynchronous Transfer Mode (ATM) Physical Interface Card (PIC) in
cell-relay accumulation mode.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Use ATM Cell-Relay Accumulation Mode on an ATM1 PIC
on page 113
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atm-12circuit-mode

Syntax

Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

atm-12circuit-mode (cell | aal5 | trunk trunk);

[edit chassis fpc slot-number pic pic-number],
[edit chassis lcc number fpc slot-number pic pic-number] (Routing Matrix)

Statement introduced before Junos OS Release 7.4.

Configure the ATM2 intelligent queuing (IQ) Layer 2 circuit transport mode.

aal5

aal5—Tunnel a stream of ATM cells encoded with ATM Adaptation Layer (AAL5) over
an IP Multiprotocol Label Switching (MPLS) backbone.

cell—Tunnel a stream of ATM cells over an IP MPLS backbone.

trunk trunk—Transport ATM cells over an MPLS core network that is implemented on
some other vendor switches. Trunk mode can be UNI or NNI.

0 NOTE: To determine which vendors support Layer 2 circuit trunk mode,
contact Juniper Networks Customer Support.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Enable ATM2 Intelligent Queuing Layer 2 Circuit Transport
Mode on page 177

Copyright © 2016, Juniper Networks, Inc. 277



System Basics: Chassis-Level Features Configuration Guide

bandwidth (Tunnel Services)

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

bandwidth bandwidth-value;
[edit chassis fpc slot-number pic number tunnel-services]

Statement introduced in Junos OS Release 8.2.

(MX Series 3D Universal Edge Routersand T4000 Core Routers only) Specify the amount
of bandwidth in gigabits per second to reserve for tunnel services.

bandwidth-value—Define the amount of bandwidth in gigabits per second to reserve for
tunnel services. On MX Series routers, the bandwidth values can be 1g, 10g, 20g, or
40g. On T4000 routers, the bandwidth values are multiples of 10g up to 100g.

0 NOTE: If you specify a bandwidth that is not compatible with the type of
DPCs or MPCs and their respective Packet Forwarding Engine, tunnel services
are not activated. For example, you cannot specify 1 gigabit per second
bandwidth for a Packet Forwarding Engine on a 10-Gigabit Ethernet 4-port
DPC.

0 NOTE: Bandwidthrates of 20 gigabits per second and 40 gigabits per second
require use of an MX Series router with the MPC3E and the 100-Gigabit CFP
MIC.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Example: Configuring Tunnel Interfaces on a Gigabit Ethernet 40-Port DPC on page 251
« Configuring Tunnel Interfaces on MX Series Routers

. Configuring Tunnel Interfaces on T4000 Routers

« Example: Configuring Tunnel Interfaces on a 10-Gigabit Ethernet 4-Port DPC on page 252
« Example: Configuring Tunnel Interfaces on the MPC3E on page 252

. Configuring Layer 3 Tunnel Services Interfaces on an MX Series Router with a DPC

« tunnel-services (Chassis) on page 371

« [edit chassis] Hierarchy Level
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cel

Syntax cel{
el port-number {
channel-group channel-number timeslots slot-number;
}
}

Hierarchy Level [edit chassis fpc slot-number pic pic-number]
Release Information Statement introduced before Junos OS Release 7.4.
Description Configure channelized E1 port and channel specifications.

Options el port-number—Any valid E1 port number on the host system.

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 the Junos OS to Support Channel Groups and Time Slots for Channelized
Documentation E1PICs on page 116
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channel-group

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

channelization

channel-group channel-number timeslots slot-number;

[edit chassis fpc slot-number pic pic-number cel el link-number],

[edit chassis fpc slot-number pic pic-number ct3 port port-number t1 link-number],

[edit chassis lcc [cc-index fpc slot-number pic pic-number cel el link-number],

[edit chassis lcc lcc-index fpc slot-number pic pic-number ct3 port port-number t1link-number]

Statement introduced before Junos OS Release 7.4.

Configure the DSO channel number.

channel-number—DS0 channel group.
Range: O through 7 for DSO naming, and O through 23 for E1 naming.

timeslots slot-number—One or more actual time slot numbers allocated.
Range: 1through 24 for T1and 1through 32 for E1
Default: All time slots for T1and all time slots for E1

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the Junos OS to Support Channelized DS3-to-DS0 Naming for Channel
Groups and Time Slots on page 135

« Configuring the Junos OS to Support Channel Groups and Time Slots for Channelized
E1PICs on page 116

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

channelization;
[edit chassis fpc slot-number pic pic-number]

Statement introduced in Junos OS Release 11.4.

Enable the DS3/E3 MIC on MX Series routers with Queuing and Enhanced Queuing MPCs
(MX-MPC1-3D-0, MX-MPC2-3D-0Q, and MX-MPC2-3D-EQ) or on MX80 routers to function
in channelized mode.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Enable Channelization on DS3/E3 MIC on page 137
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chassis

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

clock-class

chassis{ ... }
[edit]
Statement introduced before Junos OS Release 7.4.

Configure router chassis properties.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Router Chassis Configuration Statements on page 266

Syntax
Hierarchy Level
Release Information

Description

Required Privilege
Level

Related
Documentation

clock-class clock-class-value;
[edit protocols ptp slave clock-class-to-quality-level-mapping ]

Statement introduced in Junos OS Release 12.2R2.

Configure the clock class to the set ESMC quality level.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Hybrid Mode and ESMC Quality Level Mapping on page 167
« Example: Configuring Hybrid Mode and ESMC Quality Level Mapping on page 170

« Understanding Hybrid Mode on page 36
« Precision Time Protocol Overview on page 30

« Synchronous Ethernet Overview on page 21

Copyright © 2016, Juniper Networks, Inc.

281



System Basics: Chassis-Level Features Configuration Guide

clock-class-to-quality-level-mapping

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

clock-class-to-quality-level-mapping {
clock-class clock-class-value;

{

quality-level gl-value;
1
1

[edit protocols ptp slave]

Statement introduced in Junos OS Release 12.2R2.

Configure the slave to override the default Precision Time Protocol (PTP) clock class to
Ethernet Synchronization Message Channel (ESMC) mapping.

The remaining statements are explained separately.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Hybrid Mode and ESMC Quality Level Mapping on page 167

« Example: Configuring Hybrid Mode and ESMC Quality Level Mapping on page 170
. Understanding Hybrid Mode on page 36

« Precision Time Protocol Overview on page 30

« Synchronous Ethernet Overview on page 21
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clock-source (slave)

Syntax

Hierarchy Level
Release Information

Description

Options

Required Privilege
Level

Related
Documentation

clock-source ip-address {
local-ip-address local-ip-address;

}

[edit protocols ptp slave interface interface-name unicast-mode transport]

Statement introduced in Junos OS Release 12.2.

Configure the IP address of the master.

ip-address—I|P address for the master.

The remaining statements are explained separately.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
« Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30
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clock-source (hybrid)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

clock-source ip-address {
interface interfacel-name;
interface interface2-name;

}
[edit protocols ptp slave hybrid synchronous-ethernet-mapping]

Statement introduced in Junos OS Release 12.2R2.

Configure the IP address of the PTP master and its possible Synchronous Ethernet source
interfaces.

interface interfacel-name—Synchronous Ethernet interface traceable to the same PTP
master clock.

interface interface2-name—Synchronous Ethernet interface traceable to the same PTP
master clock.

0 NOTE: You must first configure these interfaces at the [edit chassis
synchronization] hierarchy level as Synchronous Ethernet sources. For
information about configuring the interfaces, see synchronization (MX Series).

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Hybrid Mode and ESMC Quality Level Mapping on page 167

. Example: Configuring Hybrid Mode and ESMC Quality Level Mapping on page 170
« Understanding Hybrid Mode on page 36

« Precision Time Protocol Overview on page 30

« Synchronous Ethernet Overview on page 21
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clock-mode

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

clock-mode (boundary | ordinary);
[edit protocols ptp]

Statement introduced in Junos OS Release 12.2.
Statement introduced in Junos OS Release 12.2 for the ACX Series Universal Access
Routers.

Configure the clock mode as either boundary clock or ordinary clock. The clock mode
determines whether the node is going to act as a slave, master, or both. This attribute is
mandatory and has no default value.

boundary—The clock mode of the node is a boundary clock where the clock acts as both
master and slave.

0 NOTE: A boundary clock is not supported on the ACX Series routers for 12.2.

ordinary—The clock mode of the node is a system clock where the clock acts either as a
master or as a slave.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
« Example: Configuring Precision Time Protocol on page 163
« Precision Time Protocol Overview on page 30

« IEEE 1588v2 Precision Timing Protocol (PTP) on ACX Series Universal Access Routers
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clock-client

Syntax
Hierarchy Level

Release Information

Description
Options

Required Privilege
Level

Related
Documentation

clock-step

clock-client ip-address;

[edit protocols ptp master interface interface-name unicast-mode transport ipv4]
Statement introduced in Junos OS Release 12.2.

Configure the IP address of the slave.

ip-address—The IP address for the slave.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

. Configuring Precision Time Protocol on page 159
. Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

clock-step (one-step | two-step);
[edit protocols ptp master]

Statement introduced in Junos OS Release 12.2.

Configure the clock step that determines whether the timing information is sent along
with the synchronous message (one-step) only or a subsequent follow-up message
(two-step) is received for the sent synchronous message.

one-step—One clock step to send timing information along with the synchronous message.

two-step—Two clock steps to send timing information and receive a subsequent follow-up
message.

Default: one-step

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
« Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30
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config-button

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

config-button {
no-clear;
No-rescue;

}
[edit chassis]

Statement introduced in Junos OS Release 7.4.

(J Series Services Routers only) Configure the CONFIG button on the router to prevent
resetting the router to the factory default or rescue configuration.

no-clear—Prevent resetting the router to the factory default configuration. You can still
press and quickly release the button to reset to the rescue configuration (if one was
set previously).

no-rescue—Prevent resetting the router to the rescue configuration. You can still press
and hold the button for more than 15 seconds to reset to the factory default
configuration.

When both the no-clear and no-rescue statements are present, the CONFIG button is
deactivated for all types of reset.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the Junos OS to Prevent the Resetting of the Factory Default or Rescue
Configuration During Current Configuration Failure on J Series Routers on page 105
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convert-clock-class-to-quality-level

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

craft-lockout

convert-clock-class-to-quality-level;
[edit protocols ptp slave]

Statement introduced in Junos OS Release 12.2 for ACX Series Universal Access Routers.
Statement introduced in Junos OS Release 12.2R2 for MX Series 3D Universal Edge
Routers.

Configure the slave to enable it to retrieve Ethernet Synchronization Message Channel
(ESMC) information from the Precision Time Protocol (PTP) clock class.

When this option is set, the outgoing quality level depends on the PTP clock class
mapping, irrespective of the clock being configured in hybrid mode or pure PTP mode.
This is the default mapping mode of the ESMC quality level value to the clock class.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Hybrid Mode and ESMC Quality Level Mapping on page 167

. Example: Configuring Hybrid Mode and ESMC Quality Level Mapping on page 170
« Precision Time Protocol Overview on page 30

« Synchronous Ethernet Overview on page 21

« Understanding ESMC Quality Level Mapping on page 32

« Understanding Hybrid Mode on page 36

Syntax
Hierarchy Level
Release Information

Description

Required Privilege
Level

Related
Documentation

craft-lockout;
[edit chassis]
Statement introduced in Junos OS Release 8.1.

Disable the physical operation of the craft interface front panel.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Disable the Physical Operation of the Craft Interface on
page 201
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ct3

Syntax

Hierarchy Level
Release Information

Description

Options

Required Privilege
Level

Related
Documentation

ct3{
port port-number {
t1link-number {
channel-group channel-number timeslots slot-number;

}
}
}

[edit chassis fpc slot-number pic pic-number]
Statement introduced before Junos OS Release 7.4.

Configure channelized T3 port and channel specifications.

port port-number—Any valid T3 port number on the host system.

t1 link-number—T1 link.
Range: O through 27

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 Junos OS to Support Channelized DS3-to-DS0 Naming for Channel

Groups and Time Slots on page 135

degraded-fabric-detection-enable

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

degraded-fabric-detection-enable;

[edit chassis fabric degraded]

Statement introduced in Junos OS Release 12.1X48R4 for PTX Series Packet Transport

Switches.

Enable detection of an FPC with degraded fabric.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Traffic Black Hole Caused by Fabric Degradation on page 183
« Disabling FPC Restart on page 192
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degraded-fpc-bad-plane-threshold

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

delay-request

degraded-fpc-bad-plane-threshold number-bad-planes;
[edit chassis fabric degraded]

Statement introduced in Junos OS Release 12.1X48R4 for PTX Series Packet Transport
Switches.

Configure the number of bad planes that indicate an FPC is degraded.

number-bad-planes—Number of bad planes.
Range: 4 through 18
Default: 4

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Traffic Black Hole Caused by Fabric Degradation on page 183

. Disabling FPC Restart on page 192

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

delay-request delay-request-value;

[edit protocols ptp slave]
[edit protocols ptp slave (ACX Series)]

Statement introduced in Junos OS Release 12.2.
Statement introduced in Junos OS Release 12.2 for the ACX Series Universal Access
Routers.

Configure the logarithmic mean interval in seconds between the delay request messages
sent by the slave to the master.

delay-request-value—The delay request value for the delay request messages.
Range: —6 through +6
Default: O

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
« Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30
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device-count

Syntax
Hierarchy Level
Release Information

Description

Required Privilege
Level

Related
Documentation

disk-failure-action

device-count number;
[edit chassis aggregated-devices ethernet]
Statement introduced before Junos OS Release 7.4.

Configure the number of aggregated logical devices available to the router.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Junos OS for Supporting Aggregated Devices on page 127

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

disk-failure-action (halt | reboot);

[edit chassis routing-engine on-disk-failure]

Statement introduced in Junos OS Release 9.0.

Configure the Routing Engine to halt or reboot when the Routing Engine hard disk fails.

halt—Specify the Routing Engine to halt.

reboot—Specify the Routing Engine to reboot.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Enable a Routing Engine to Reboot on Hard Disk Errors on
page 196
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domain

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

domain domain-value;
[edit protocols ptp]

Statement introduced in Junos OS Release 12.2.
Statement introduced in Junos OS Release 12.2 for the ACX Series Universal Access
Routers.

Configure multiple independent Precision Time Protocol (PTP) domains.

O NOTE: Only one PTP domain is supported at any given point in time.

domain-value—The PTP domain value.
Range: O through 127
Default: O

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
« Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30

dynamic-profile-options

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

dynamic-profile-options {
versioning;

}
[edit system]

Statement introduced in Junos OS Release 11.4.

Configure global dynamic profile options.

The remaining statement is explained separately.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Enabling Dynamic Profiles to use Multiple Versions
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el

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

el port-number {
channel-group channel-number timeslots slot-number;

}
[edit chassis fpc slot-number pic pic-number cel]
Statement introduced before Junos OS Release 7.4.

Configure the channelized E1 port number on the PIC. The range is from 0 through 9.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Support Channel Groups and Time Slots for Channelized
E1PICs on page 116

egress-policer-overhead

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

egress-policer-overhead bytes;
[edit chassis fpc slot-number pic pic-number]

Statement introduced before Junos OS Release 11.1.

Add the configured number of bytes to the length of a packet exiting the interface.

bytes—Number of bytes added to a packet exiting an interface.
Range: 0—-255 bytes
Default: O

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring a Policer Overhead on page 121
. ingress-policer-overhead on page 311

« CoS on Enhanced IQ2 PICs Overview
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enhanced-mode (network-services)

Syntax enhanced-mode;
Hierarchy Level [edit chassis network-services]

Release Information Statement introduced in Junos OS Release 12.3 for T4000 Core Routers with Type 5
FPCs.

Description Enable improved virtual private LAN service (VPLS) MAC address learning by supporting
up to 262,143 MAC addresses per VPLS routing instance.

0 NOTE:

. The enhanced-mode statement supports up to 262,143 MAC addresses per
VPLS routing instance. However, the MAC address learning limit for each
interface remains the same (that is, 65,535 MAC addresses).

. After you configure the enhanced-mode statement and commit your
configuration, a warning message prompts you to reboot the router. You
must reboot the router and then modify the size of the VPLS MAC address
table, otherwise the improved VPLS MAC address learning does not take
effect.

« When the T4000 router reboots after the enhanced-mode statement is
configured, only the T4000 Type 5 FPCs are online while the remaining
FPCs are offline.

Default By default, the improved VPLS MAC address learning feature is disabled.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Network Services Mode Overview on page 39

Documentation . show chassis fpc on page 847

. mac-table-size
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ethernet (Chassis)

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

ethernet {
device-count number;
lacp {
link-protection {
non-revertive;

1
system-priority;
}
1

[edit chassis aggregated-devices]

Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 11.4 for EX Series switches.

Configure properties for Ethernet aggregated devices on the router.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Junos OS for Supporting Aggregated Devices on page 127
. Configuring LACP Link Protection of Aggregated Ethernet Interfaces (CLI Procedure)

fabric upgrade-mode

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

fabric {
upgrade-mode;

1
[edit chassis]

Statement introduced in Junos OS Release 7.5.

Configure upgrade mode for SIBs and forces them to operate in the same mode until the
upgrade is complete.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« TX Matrix Router and T640 Router Configuration Overview on page 43
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family

Syntax family {
inet {
layer-3;
layer-4;
symmetric-hash {
complement;
1
}
multiservice {
source-mac;
destination-mac;
payload {
ip{
layer-3;
layer-4;
}
1
symmetric-hash {
complement;
1
}
}

Hierarchy Level [edit chassis fpc slot-number pic pic-number hash-key]

Release Information Statement introduced in Junos OS Release 9.6.

Description (MX Series 3D Universal Edge Routers only) Configure data used in a hash key for a
specific protocol family when configuring PIC-level symmetrical load balancing on an
802.3ad Link Aggregation Group.

Options inet—Configure data used in a hash key for the inet protocol family.

multiservice—Configure data used in a hash key for the multiservice protocol family.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring PIC-Level Symmetrical Hashing for Load Balancing on 802.3ad LAGs for
Documentation MX Series Routers on page 90
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feeds (T640, T1600, and T4000 Routers with Six-Input DC Power Supply)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

feeds number-of-input-feeds;

[edit chassis pem]
[edit chassis lcc lcc-number pem] (Routing Matrix)

Statement introduced in Junos OS Release 12.1.

Configure the number of input feeds connected to the six-input DC power supply on
T640, T1600, or T4000 routers. The value assigned to the feeds statement must be
equal to the number of input feeds provided to the power supply.

When providing four or five input feeds on standalone routers, you must configure the
feeds statement at the [edit chassis pem] hierarchy level. When providing four or five
input feeds to an LCC router in a routing matrix, you must configure the feeds statement
at the [edit chassis lcc lcc-number pem] hierarchy level.

o NOTE:

. Before configuring input feeds for your router, see the T640 Core Router
Hardware Guide, T1600 Core Router Hardware Guide, or T4000 Core Router
Hardware Guide for special considerations and for the number of input
feeds supported by the router.

. All power suppliesin the router must use the same number of inputs feeds.

Range: 4 through 6
Default: 6

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Six-Input DC Power Supply on page 203
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fib-local

Syntax
Hierarchy Level

Release Information

Description

Required Privilege

fib-local;
[edit chassis fpc foc-number route-localization]

Statement introduced in Junos OS Release 11.4.

Configure the Packet Forwarding Engine on an FPC as FIB-local.

0 NOTE: At least, one Packet Forwarding Engine must be configured as fib-local
for the commit operation to be successful. If you do not configure fib-local
for the Packet Forwarding Engine, the CLI displays an appropriate error
message and the commit fails.

interface—To view this statement in the configuration.

Level interface-control—To add this statement to the configuration.
Related . Example: Configuring Packet Forwarding Engine FIB Localization on page 62
Documentation
fib-remote
Syntax fib-remote;

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

[edit chassis fpc foc-number route-localization]
Statement introduced in Junos OS Release 11.4.

Configure the Packet Forwarding Engine on an FPC as FIB-remote.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Example: Configuring Packet Forwarding Engine FIB Localization on page 62
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filter

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

filter;
[edit chassis memory-enhanced]

Statement added in Junos OS Release 11.1.

Enables storing of firewall filters across multiple static RAM (SRAM) segments, resulting
in proper utilization of SRAM segments. This feature is useful in routers with small routing
tables and large firewall filters. This statement is supported on T Series routers.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Allocate More Memory for Routing Tables, Firewall Filters,
and Layer 3 VPN Labels on page 194
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fpc (M320, T320, T640 Routers)

Syntax fpc slot-number {
pic pic-number {
cel{
el port-number {
channel-group group-number timeslots slot-number,;
}
1
ct3{
port port-number {
t1 link-number {
channel-group group-number timeslots slot-number;
1
}
1
framing (sdh | sonet);
idle-cell-format {
itu-t;
payload-pattern payload-pattern-byte;
1
max-queues-per-interface (8 | 4);
no-concatenate;
g-pic-large-buffer (large-scale | small-scale);

Hierarchy Level [edit chassis]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure properties for the PICs in individual Flexible PIC Concentrators (FPCs).

Options slot-number—Slot number in which the FPC is installed.
Range: O through7

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 the Junos OS to Enable SONET/SDH Framing for SONET/SDH PICs on
Documentation page 110

« Configuring the Junos OS to Enable a SONET PIC to Operate in Channelized
(Multiplexed) Mode on page 114
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fpc (MX Series 3D Universal Edge Routers)

Syntax fpc slot-number {
inline-services {
flow-table-size {
ipv4-flow-table-size units;
ipv4-flow-table-size units;
1
}
pic number {
inline-services {
bandwidth (1g | 10g);
1
port-mirror-instance port-mirroring-instance-name-pic-level;
tunnel-services {
bandwidth (1g | 10g)
1
1

port-mirror-instance port-mirroring-instance-name-fpc-level;

}
Hierarchy Level [edit chassis]

Release Information Statement introduced in Junos OS Release 8.2.
port-mirror-instance option introduced in Junos OS Release 9.3.

Description Configure properties for the DPC or MPC and corresponding Packet Forwarding Engines
to create tunnel interfaces.

(MX Series Virtual Chassis only) To configure properties for MPCs in a member router in
an MX Series Virtual Chassis configuration, you must specify the router’s Virtual Chassis
member number before the fpc statement. Specify the member number in the form
member member-id, where member-id is O or 1. If you do not specify the member number
before the fpc statement, the commit operation fails and the software displays an error
message indicating that the fpc statement must include the member number for routers
in Virtual Chassis mode.

Options fpc slot-number—Specify the slot number of the DPC.
Range: O through 11

pic number—Specify the number of the Packet Forwarding Engine. Each DPC includes
four Packet Forwarding Engines.

Range: O through 4

port-mirror-instance port-mirroring-instance-name-fpc-level—Associate a port-mirroring
instance with the DPC and its corresponding PICs. The port-mirroring instance is
configured under the [edit forwarding-options port-mirroring] hierarchy level.

The remaining statements are explained separately.
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Required Privilege
Level

Related
Documentation

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Port-Mirroring Instances on MX Series 3D Universal Edge Routers on page 89

« Enabling Inline Service Interfaces

fpc (TX Matrix and TX Matrix Plus Routers)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

fpc slot-number {
pic pic-number {
atm-cell-relay-accumulation;
atm-12circuit-mode (cell | aal5 | trunk trunk);
framing (sdh | sonet);
idle-cell-format {
itu-t;
payload-pattern payload-pattern-byte;
1
max-queues-per-interface (8 | 4);
no-concatenate;
no-mcast-replication;
g-pic-large-buffer (large-scale | small-scale);

[edit chassis lcc number]

Statement introduced before Junos OS Release 7.4.

On a TX Matrix or TX Matrix Plus router, configure properties for the PICs in individual
FPCs.

slot-number—Slot number in which the FPC is installed.
Range: O through7

The remaining statements are explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« TX Matrix Router and T640 Router Configuration Overview on page 43
« TX Matrix Plus Router and T1600 Router Configuration Overview on page 48

« Configuring the Junos OS to Enable SONET/SDH Framing for SONET/SDH PICs on
page 110

« TX Matrix Router Chassis and Interface Names on page 46

« TX Matrix Plus Router Chassis and Interface Names on page 52
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fpc-feb-connectivity

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

fpc-feb-connectivity {
fpc number feb (slot-number | none);

}
[edit chassis]

Statement introduced in Junos OS Release 8.0.

On the M120 router only, configure a connection between any Flexible PIC Concentrator
(FPC) and any Forwarding Engine Board (FEB).

fpc number—Specify the FPC slot number.
Range: O through 5

feb slot-number—Specify the FEB slot number.
Range: : O through 5

none—Disconnect the FPC from the FEB.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the Junos OS to Support FPC to FEB Connectivity on M120 Routers on
page 85
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fpc-resync

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

framing

fpc-resync;
[edit chassis]

Statement introduced in Junos OS Release 10.2.

(On M320, T320, T640, T1600, TX Matrix, and TX Matrix Plus routers only) When a
Flexible PIC Concentrator (FPC) is brought online, resynchronize the sequence numbers
of the FPC with the other active FPCs.

i

NOTE: In order to prevent traffic blackholing, the fpc-resync command will
have no effect if a single LMNR based FPC and one or more I-chip FPCs exist
in the same chassis.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Resynchronize FPC Sequence Numbers with Active FPCs
when an FPC Comes Online on page 125

« TX Matrix Router Hardware Guide

Syntax

Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

framing (sdh | sonet);

[edit chassis fpc slot-number pic pic-number],
[edit chassis lcc number fpc slot-number pic pic-number] (Routing Matrix)

Statement introduced before Junos OS Release 7.4.
On SONET/SDH PICs only, configure the framing type.

sonet

sdh—SDH framing.

sonet—SONET framing.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Enable SONET/SDH Framing for SONET/SDH PICs on
page 110
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fru-poweron-sequence

Syntax fru-poweron-sequence fru-poweron-sequence;
Hierarchy Level [edit chassis]

Release Information Statementintroduced in Junos OS Release 10.0.
Statement introduced in Junos OS Release 12.1 for PTX Series packet transport switches.
Statement introduced in Junos OS Release 12.3 for MX2020 3D Universal Edge Routers.
Statement introduced in Junos OS Release 12.3 for T640, T1600, and T4000 routers.
Statement introduced in Junos OS Release 12.3R2 for EX Series switches.

Description (MX Series 3D Universal Edge Routers only) Configure the power-on sequence for the
DPCs in the chassis for routers with the enhanced AC Power Entry Module (PEM).

(EX series switches, T640 routers, T1600 routers, T4000 routers, MX2020 routers, and
PTX Series packet transport switches) Configure the power-on sequence for Flexible
PIC Concentrators (FPCs) installed in the chassis.

Options (MX Series 3D Universal Edge Routers only) fru-poweron-sequence—Power-on sequence
for the DPCs in the chassis. The numbers indicate the slot number of the DPCs.

0 NOTE: If the power-on sequence is not configured by including the
fru-poweron-sequence statement, Junos OS uses the /var/log/poweron_seaq.log
file to determine the power-on sequence for the last power-on operation for
the DPCs and the same sequence is used. If the /var/log/boot_seq.log file, is
not available, Junos OS uses the ascending order of the slot numbers of the
DPCs as the sequence to power on the DPCs.

(EX series switches, T640 routers, T1600 routers, T4000 routers, MX2020 routers, and
PTX Series packet transport switches) fru-poweron-sequence—Power-on sequence
for the FPCs in the chassis. The numbers indicate the slot number of the FPCs.

O NOTE:

. If the configured sequence contains invalid numbers, Junos OS considers
only the valid numbers in the sequence. The invalid numbers are silently
discarded.

. If the power-on sequence is not configured by including the
fru-poweron-sequence statement, Junos OS uses the ascending order of
the slot numbers of the FPCs as the sequence to power on the FPCs.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.
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Related
Documentation

frequency-only

« Configuring the Power-On Sequence for DPCs on MX Series Routers with the Enhanced
AC PEM on page 100

« Configuring the Power-On Sequence for FPCs on PTX Series Packet Transport Switches

« Configuring the Power-On Sequence for FPCs on T640, T1600, and T4000 Routers
on page 103

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

frequency-only;
[edit protocols ptp slave]

Statement introduced in Junos OS Release 12.2.

Configure frequency synchronization.

0 NOTE: This option is configured only when PTP is used for frequency
synchronization and not for phase synchronization.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
« Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30
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hash-key (Chassis LAG)

Syntax hash-key {
family {
inet {
layer-3;
layer-4;
symmetric-hash {
complement;
}
1
multiservice {
source-mac;
destination-mac;
payload {
ip{
layer-3 (source-ip-only | destination-ip-only);
layer-4;

Hierarchy Level [edit chassis fpc slot-number pic pic-number]

Release Information Statement introduced in Junos OS Release 9.6.

Description (MX Series 3D Universal Edge Routers only) Configure data used in a hash key for a PIC
for symmetrical load balancing on an 802.3ad Link Aggregation Group.

0 NOTE: Forrouters witha DPC installed, you must reboot the FPC after making
changes to the hash key configuration (a reboot is not necessary for MPCs).

Options family—Configure data used in a hash key for a protocol family. This statement has the
following suboptions:

. inet—Configure data used in a hash key for the inet protocol family.

. multiservice—Configure data used in a hash key for the multiservice protocol family.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring PIC-Level Symmetrical Hashing for Load Balancing on 802.3ad LAGs for
Documentation MX Series Routers on page 90
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hybrid

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

hybrid {
synchronous-ethernet-mapping {
clock-source ip-address {
interface interfacel-name;
interface interface2-name;
1
1
}

[edit protocols ptp slave]

Statement introduced in Junos OS Release 12.2R2.

Configure hybrid mode.

The remaining statements are explained separately.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Hybrid Mode and ESMC Quality Level Mapping on page 167

« Example: Configuring Hybrid Mode and ESMC Quality Level Mapping on page 170
« Understanding Hybrid Mode on page 36

« Precision Time Protocol Overview on page 30

« Synchronous Ethernet Overview on page 21
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idle-cell-format

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

idle-cell-format {

itu-t;

payload-pattern payload-pattern-byte;
}

[edit chassis fpc slot-number pic pic-number idle-cell-format],
[edit chassis lcc number fpc slot-number pic pic-number idle-cell-format] (Routing Matrix)

Statement introduced before Junos OS Release 7.4.

For ATM2 PICs only, configure the format of the idle cell header and payload bytes.

itu-t—Configure the idle cell header to use the International Telecommmunications Union
(ITU-T) standard of 0x000000O01.

Default: (4 bytes): 0xO0000000

payload-pattern-byte—Configure the idle cell payload pattern. The payload pattern byte
can range from 0x00 through Oxff.

Default: cell payload (48 bytes)

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Enable Idle Cell Format and Payload Patterns for ATM
Devices on page 178

Copyright © 2016, Juniper Networks, Inc. 309



System Basics: Chassis-Level Features Configuration Guide

inet (chassis)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

inet {
layer-3;
layer-4;
symmetric-hash {
complement;
1
1

[edit chassis fpc slot-number pic pic-number hash-key family]

Statement introduced in Junos OS Release 9.6.

(MX Series 3D Universal Edge Routers only) Configure data used in a hash key for the
inet protocol family when configuring PIC-level symmetrical load balancing onan 802.3ad

Link Aggregation Group.

layer-3—Include Layer 3 IP data in the hash key.

layer-4—Include Layer 4 IP data in the hash key.

symmetric-hash—Configure symmetric hash key with source and destination ports.

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

« Configuring PIC-Level Symmetrical Hashing for Load Balancing on 802.3ad LAGs for

MX Series Routers on page 90
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ingress-policer-overhead

Syntax ingress-policer-overhead bytes;
Hierarchy Level [edit chassis fpc slot-number pic pic-number]

Release Information Statement introduced before Junos OS Release 11.1

Description Add the configured number of bytes to the length of a packet entering the interface.

Options bytes—Number of bytes added to a packet entering an interface.
Range: 0-255 bytes
Default: O

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring a Policer Overhead on page 121

D .
ocumentation . egress-policer-overhead on page 293

« CoS on Enhanced IQ2 PICs Overview
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input-current (T4000 Routers)

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

input-current amps-in-each-feed,
[edit chassis pem]

Statement introduced in Junos OS Release 12.3.

Configure the amount of input current received in each feed. The value assigned to the
input-current statement must be equal to the input current capability of each feed.

0 NOTE: Before configuring input current for your router, see the T4000 Core
Router Hardware Guide for special considerations.

Values:

« 40-Indicates 40 A of input current is received in each feed.

. 60-Indicates 60 A of input current is received in each feed.

Default: 60 A

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Six-Input DC Power Supply on page 203
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lacp

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

lacp {
link-protection {
non-revertive;

1
system-priority priority;
}

[edit chassis aggregated-devices ethernet]

Statement introduced in Junos OS Release 9.3.

For aggregated Ethernet interfaces only, configure Link Aggregation Control Protocol
(LACP) parameters at the global level for use by LACP at the interface level.

The statements are described separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Junos OS for Supporting Aggregated Devices on page 127
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lcc

Syntax lcc number {
fpc slot-number {
pic pic-number {
atm-cell-relay-accumulation;
atm-l2circuit-mode (cell | aal5 | trunk trunk);
framing (sdh | sonet);
idle-cell-format {
itu-t;
payload-pattern payload-pattern-byte;
}
max-queues-per-interface (8 | 4);
no-concatenate;
no-mcast-replication;
1
}

online-expected;
offline;

1
g-pic-large-buffer {
large-scale;
}
}

Hierarchy Level [edit chassis]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure a T640 router (on a routing matrix based on a TX Matrix router) ora T1600
router (on a routing matrix based on a TX Matrix Plus router).

Options number—Specify a T640 router or a T1600 on a routing matrix.
Range: O through 3

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 . TX Matrix Router and T640 Router Configuration Overview on page 43
Documentation « Using the Junos OS to Configure a T640 Router Within a Routing Matrix on page 57
« TX Matrix Plus Router and T1600 Router Configuration Overview on page 48
« Using the Junos OS to Configure a T1600 Router Within a Routing Matrix on page 73
- TX Matrix Router Hardware Guide

« TX Matrix Plus Router Hardware Guide
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linerate-mode

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

linerate-mode;

[edit chassis fpc slot-number pic pic-number linerate-mode],

[edit chassis lcc number fpc slot-number pic pic-number linerate-mode] (Routing Matrix)

Statement introduced in Junos OS Release 10.1.

For 10-port 10-Gigabit Oversubscribed Ethernet (OSE) PICs only, configure the line rate

operation.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Junos® OS Network Interfaces

link-protection (Protocols LACP)

Syntax

Hierarchy Level
Release Information
Description

Options

Required Privilege
Level

Related
Documentation

link-protection {
non-revertive;
1
[edit chassis aggregated-devices ethernet lacp]
Statement introduced in Junos OS Release 9.3.
Enable LACP link protection at the global (chassis) level.

The remaining statements are explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Junos OS for Supporting Aggregated Devices on page 127
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local-ip-address (master)

Syntax local-ip-address local-ip-address;
Hierarchy Level [edit protocols ptp master interface interface-name unicast-mode clock-client jp-address]
Release Information Statementintroduced in Junos OS Release 12.2.
Description The IP address of the interface acting as a master.

Options local-ip-address—I|P address of the interface.

Required Privilege routing—To view this statement in the configuration.
Level routing-control—To add this statement to the configuration.

Related . Configuring Precision Time Protocol on page 159
Documentation . Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30

local-ip-address (slave)

Syntax local-ip-address local-ip-address;
Hierarchy Level [edit protocols ptp slave interface interface-name unicast-mode clock-source ip-address]

Release Information Statement introduced in Junos OS Release 12.2.

Description Configure the IP address of the interface acting as the slave.

0 NOTE: You must configure the same IP address at the [edit interfaces
interface-name] hierarchy level.

Options local-ip-address—The |P address of the interface.

Required Privilege routing—To view this statement in the configuration.
Level routing-control—To add this statement to the configuration.

Related . Configuring Precision Time Protocol on page 159

D tati
ocumentation . Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30
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master

Syntax master{
announce-interval announce-interval--value;
clock-step (one-step | two-step);
sync-interval sync-interval-value;
interface interface-name {
unicast-mode {
transport ipv4;
clock-client jp-address {
local-ip-address local-ip-address;
}
1
1
}

Hierarchy Level [edit protocols ptp]
Release Information Statement introduced in Junos OS Release 12.2.
Description Configure the master with parameters.

The remaining statements are explained separately.

Required Privilege routing—To view this statement in the configuration.
Level routing-control—To add this statement to the configuration.

Related . Configuring Precision Time Protocol on page 159

D tati
ocumentation « Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30
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maximum-ecmp

Syntax
Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

maximum-ecmp next-hops;
[edit chassis]
Statement introduced in Junos OS Release 10.1.

Statement introduced in Junos OS Release 12.3R2 for EX Series switches.

(M10i routers with Enhanced CFEB, and M320, M120, EX Series, MX Series, and T Series
routers) Configure 16, 32, or 64 ECMP next hops for RSVP or LDP LSPs, or MPLS static
LSPs that are configured using set protocols mpls static-label-switched-path.

0 NOTE: MX Series routers with one or more Modular Port Concentrator (MPC)
cards and with Junos OS 11.4 or earlier installed, support the configuration of
the maximum-ecmp statement with only 16 next hops. You should not
configure the maximum-ecmp statement with 32 or 64 next hops. When you
commit the configuration with 32 or 64 next hops, the following warning
message appears:

Error: Number of members in Unilist NH exceeds the maximum supported 16 on
Trio.

16

next-hops—Specify the number of next hops (16, 32, or 64) for RSVP or LDP LSPs, or
MPLS static LSPs

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring ECMP Next Hops for RSVP and LDP LSPs for Load Balancing on page 131
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maximume-links

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

maximum-Llinks maximum-links-limit;
[edit chassis aggregated-devices]

Statement introduced in Junos OS Release 11.1 for T Series routers.

Statement introduced in Junos OS Release 12.1X48 for PTX Series Packet Transport
Switches.

Statement introduced in Junos OS Release 12.3 for the M Series and MX Series routers.

Configure the maximum links limit for aggregated devices. Note that for MX Series routers,
to set arange of 32 or 64 the router must be running in Enhanced IP mode, which is only
supported for Trio-based MPCs and multiservice DPCs (MS-DPCs). For more information
on Enhanced IP mode, “Network Services Mode Overview” on page 39.

For MX series routers and PTX series switches, the option for 64 links is only supported
for Junos OS release 12.3 and later.

O NOTE: This statement is not supported on MX80 3D Universal Edge Router.

maximum-links-limit—Maximum links limit for aggregated devices.
Range: 16,32, 64

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Network Services Mode Overview on page 39
« Configuring Junos OS for Supporting Aggregated Devices on page 127
. Configuring an Aggregated Ethernet Interface

. network-services on page 323

Copyright © 2016, Juniper Networks, Inc. 319



System Basics: Chassis-Level Features Configuration Guide

max-queues-per-interface

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

memory-enhanced

max-queues-per-interface (8 | 4);

[edit chassis fpc slot-number pic pic-number],
[edit chassis lcc number fpc slot-number pic pic-number] (Routing Matrix)

Statement introduced before Junos OS Release 7.4.
Support for TX Matrix and TX Matrix Plus added in Junos OS Release 9.6.
On MX Series routers, configure eight egress queues on Trio MPC/MIC interfaces.

On M320, T320, T640, TX Matrix, and TX Matrix Plus routers, configure eight egress
queues on IQ interfaces.

On MX Series routers, configure eight egress queues on Trio MPC/MIC interfaces.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Support Eight Queues on |Q Interfaces for T Series and
M320 Routers on page 87

« Configuring Up to 16 Forwarding Classes
. Enabling Eight Queues on ATM Interfaces

. Configuring the Maximum Number of Queues for Trio MPC/MIC Interfaces

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

memory-enhanced {
filter;
route;
vpn-label;

}

[edit chassis]

Statement added in Junos OS Release 10.4.

Allocate more jtree memory for routing tables and Layer 3 VPNs.

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 Junos OS to Allocate More Memory for Routing Tables, Firewall Filters,
and Layer 3 VPN Labels on page 194
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mlfr-uni-nni-bundles

Syntax milfr-uni-nni-bundles number;
Hierarchy Level [edit chassis fpc slot-number pic pic-number]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure link services management properties.

Options number—Number of Multilink Frame Relay user-to-network interface network-to-network
interface (UNI-NNI) (FRF.16) bundles to allocate on a Link Services PIC.

Range: 1through 255
Default: 16

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring the Junos OS to Support the Link Services PIC on page 118
Documentation
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multiservice

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

multiservice {
source-mac;
destination-mac;
payload {
ip{
layer-3 (source-ip-only | destination-ip-only);
layer-4;
1
}
symmetric-hash {
complement;
1
}

[edit chassis fpc slot-number pic pic-number hash-key family]

Statement introduced in Junos OS Release 9.6.

(MX Series 3D Universal Edge Routers only) Configure data used in a hash key for the
multiservice protocol family when configuring PIC-level symmetrical hashing for load
balancing on an 802.3ad Link Aggregation Group.

destination-mac—Include destination MAC address in the hash key.

payload—Include payload data in the hash key. This option has the following suboptions:

. layer-3—Include Layer 3 IP information in the hash key.

. layer-4—Include Layer 4 IP information in the hash key.

source-mac—Include source MAC address in the hash key.

symmetric-hash—Create a symmetric hash or symmetric hash complement key with any
attribute.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring PIC-Level Symmetrical Hashing for Load Balancing on 802.3ad LAGs for
MX Series Routers on page 90
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network-services

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

network-services (ethernet | enhanced-ethernet | ip | enhanced-ip | lan);
[edit chassis]
Statement introduced before Junos OS Release 8.5.

Options enhanced-ethernet and enhanced-ip introduced in Junos OS Release 11.4.

Set the router’s network services to a specific mode of operation.

ethernet—Set the router’s network services to Ethernet and use standard, compiled
firewall filter format.

enhanced-ethernet—Set the router’s network services to enhanced Ethernet and use
enhanced mode capabilities. Only Trio MPCs and MS-DPCs are powered on in the
chassis.

ip—Set the router’s network services to Internet Protocol and use standard, compiled
firewall filter format.

enhanced-ip—Set the router’s network services to enhanced Internet Protocol and use
enhanced mode capabilities. Only Trio MPCs and MS-DPCs are powered on in the
chassis. Non-service DPCs do not work with enhanced network services mode options.

lan—Set the router’s network services to LAN and use standard, compiled firewall filter
format. Reboot the system after setting the router’s network services to LAN.

o NOTE: Whenever you change from IP Network Services mode to Enhanced
IP Network Services mode or from Ethernet Network Services mode to
Enhanced Ethernet Network Services mode, you must reboot the Routing
Engine for the changes to take effect.

0 NOTE: Only Multiservices DPCs (MS-DPCs) are powered on with the
enhanced network services mode options. No other DPCs function with the
enhanced network services mode options.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Network Services Mode Overview on page 39

« Firewall Filters and Enhanced Network Services Mode Overview in the Junos OS Subscriber
Management, Release 12.3

Copyright © 2016, Juniper Networks, Inc. 323



System Basics: Chassis-Level Features Configuration Guide

no-concatenate

« Configuring Junos OS to Run a Specific Network Services Mode in MX Series Routers
on page 102

Syntax

Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

Related
Documentation

no-concatenate;

[edit chassis fpc slot-number pic pic-number],
[edit chassis lcc number fpc slot-number pic pic-number] (Routing Matrix)

Statement introduced before Junos OS Release 7.4.

Do not concatenate (multiplex) the output of a SONET/SDH PIC (an interface with a
name so-fpc/pic/port).

When configuring and displaying information about interfaces that are operating in
channelized mode, you must specify the channel number in the interface name
(physical:channel); for example, so-2/2/0:0 and so-2/2/0:1.

On SONET OC48 interfaces that are configured for channelized (multiplexed) mode,
the bytes el-quiet and bytes f1 options in the sonet-options statement have no effect.
The bytes f2, bytes z3, bytes z4, and path-trace options work correctly on channel O. They
work in the transmit direction only on channels 1, 2, and 3.

Output is concatenated (multiplexed).

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Enable a SONET PIC to Operate in Channelized
(Multiplexed) Mode on page 114
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no-multi-rate

Syntax
Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

Related
Documentation

no-multi-rate;
[edit chassis fpc slot-number pic pic-number]

Statement introduced in Junos OS Release 11.2.

Disable the rate-selectability configuration. This statement is supported only on the
8-port SONET/SDH OC3/STM1 (Multi-Rate) MIC with SFP.

Rate-selectability is enabled.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring a Port Speed on page 123

non-revertive (Chassis)

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

non-revertive;
[edit chassis aggregated-devices ethernet lacp link-protection]

Statement introduced in Junos OS Release 9.3.
Statement introduced in Junos OS Release 11.4 for EX Series switches.

Disable the ability to switch to a better priority link (if one is available) once a link is
established as active and a collection or distribution is enabled.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Junos OS for Supporting Aggregated Devices on page 127
« Configuring LACP Link Protection of Aggregated Ethernet Interfaces (CLI Procedure)
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number-of-ports

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

offline

number-of-ports active-ports;
[edit chassis fpc slot-number]

Statement introduced in Junos OS Release 10.1.

Enable or disable 8 or 12 physical ports on a 16-port 10-Gigabit Ethernet MPC (16x10GE
3D MPC).

active-ports—Specify the number of ports (8 or 12) to enable or disable.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the Number of Active Ports on a 16-Port 10-Gigabit Ethernet MPC on MX
Series Routers on page 93

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

offline;
[edit chassis lcc number]

Statement introduced before Junos OS Release 7.4.

(Routing matrix based on the TX Matrix and TX Matrix Plus routers only) On a TX Matrix
router, configure a T640 router so that it is not part of the routing matrix. On a TX Matrix
Plus router, configure a T1600 router so that it is not part of the routing matrix.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« online-expected on page 329
« TX Matrix Router and T640 Router Configuration Overview on page 43
« TX Matrix Plus Router and T1600 Router Configuration Overview on page 48

. Configuring the Junos OS to Enable the TX Matrix Router to Generate an Alarm If a
T640 Router Stays Offline on page 59

« Configuring the Junos OS to Enable the TX Matrix Plus Router to Generate an Alarm If
a T1600 Router Stays Offline on page 74
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offline-on-fabric-bandwidth-reduction

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

offline-on-fabric-bandwidth-reduction;
[edit chassis fpc slot-number]

Statement introduced in Junos OS Release 11.4.

Configure an FPC with degraded fabric bandwidth offline, to avoid causing a traffic black
hole in the chassis for an extended time.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Disabling an FPC with Degraded Fabric Bandwidth on page 192

. Traffic Black Hole Caused by Fabric Degradation on page 183

on-disk-failure (Chassis Routing Engine)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

on-disk-failure {
disk-failure-action (halt | reboot);

1
[edit chassis routing-engine]

Statement introduced before JUNOS Release 7.4.
The disk-failure-action statement added in JUNOS Release 9.0.

Instruct the router to halt or reboot if it detects hard disk errors on the Routing Engine.

The remaining statement is explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Enable a Routing Engine to Reboot on Hard Disk Errors on
page 196
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on-error

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

on-error {
raise-alarm;
power (cycle | off);
write-coredump;

}

[edit chassis fpc slot-number sanity-poll]
[edit chassis lcc number fpc number sanity-poll] (Routing Matrix)

Statement introduced in Junos OS Release 11.4.

Instruct the FPC to perform actions during an error condition.

raise-alarm—Generate and display a chassis alarm in case of an error.

power cycle—Reboot the FPC after generating a core file. This statement is useful in case
of temporary software errors that are eliminated after reboot.

power off—Halt the FPC and keep it offline. This statement is useful in case of permanent
hardware failures.

A
@

write-coredump—Trigger the core file in case of an error.

CAUTION: The power off statement halts the FPC. Ensure that you have
backup paths through different FPC to avoid service outage.

NOTE: The power cycle and power off statements are mutually exclusive:
You can configure either the power cycle or the power off statement for an
error.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Sanity Polling for FPCs on T Series Routers on page 198
. sanity-poll on page 347

. retry-count on page 344
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online-expected

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

online-expected;
[edit chassis lcc number]

Statement introduced before Junos OS Release 7.4.

(TX Matrix and TX Matrix Plus routing matrix only) On a TX Matrix router, configure a
T640 router so that if it does not come online, an alarm is sent to the TX Matrix router.
On a TX Matrix Plus router, configure a T1600 router so that if it does not come online,
an alarmis sent to the TX Matrix Plus router.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« TX Matrix Router and T640 Router Configuration Overview on page 43
« TX Matrix Plus Router and T1600 Router Configuration Overview on page 48

« Configuring the Junos OS to Enable the TX Matrix Router to Generate an Alarm If a
T640 Router Stays Offline on page 59

« Configuring the Junos OS to Enable the TX Matrix Plus Router to Generate an Alarm If
a T1600 Router Stays Offline on page 74

. offline on page 326

Copyright © 2016, Juniper Networks, Inc. 329



System Basics: Chassis-Level Features Configuration Guide

packet-scheduling

Syntax
Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

(packet-scheduling | no-packet-scheduling);
[edit chassis]

Statement introduced before Junos OS Release 7.4.

(M 160 routers only) Enable packet-scheduling mode, in which the Packet Director
application-specific integrated circuit (ASIC) schedules packet dispatches to compensate
for transport delay differences. This preserves the interpacket gaps as the packets are
distributed from the Packet Director ASIC to the Packet Forwarding Engine.

no-packet-scheduling

0 NOTE: The packet-scheduling feature is available on M160 routers only.

no-packet-scheduling—Do not schedule packets.

packet-scheduling—Schedule packets to preserve interpacket gaps.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Enable an M160 Router to Operate in Packet Scheduling
Mode on page 84
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payload

Syntax payload {
ip{
layer-3;
layer-4;
1
}

Hierarchy Level [edit chassis fpc slot-number pic pic-number hash-key family multiservice]

Release Information Statement introduced in Junos OS Release 9.6.

Description (MX Series 3D Universal Edge Routers only) Include payload data in a hash key for the
multiservice protocol family when configuring PIC-level symmetrical load balancing on
an 802.3ad Link Aggregation Group.

Options ip—Include IPv4 payload data in the hash key. This option has the following suboptions:

. layer-3—Include Layer 3 IP information in the hash key.

. layer-4—Include Layer 4 IP information in the hash key.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring PIC-Level Symmetrical Hashing for Load Balancing on 802.3ad LAGs for
Documentation MX Series Routers on page 90
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pem (M320 Routers)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

pem {
minimum number;

}

[edit chassis]

Statement introduced in Junos OS Release 7.4.

Configure the minimum number of Power Entry Modules (PEMs) on an M320 router. With
this configuration, PEM absent alarms are generated only if the PEM count falls below

the minimum specified.

minimum number—Minimum number of PEMs on the router.

Range: O through 3

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Support Entry-Level Configuration on an M320 Router
with a Minimum Number of SIBs and PIMs on page 88

. sibon page 349
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pem (T640, T1600, and T4000 Routers with Six-Input DC Power Supply)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

pem {
feeds number-of-input-feeds;
input-current amps-in-each-feed,

}

[edit chassis]
[edit chassis lcc [cc-number] (Routing Matrix)

Statement introduced in Junos OS Release 12.1.
Option feeds introduced in Junos OS Release 12.1.
Option input-current introduced for T4000 routers in Junos OS Release 12.3.

Configure the power supply parameters of the six-input DC power supply on T640, T1600,
or T4000 routers.

feeds number-of-input-feeds—Number of input feeds connected to the six-input DC power
supply.

(For T4000 routers only) input-current amps-in-each-feed—Input current (in amperes)
in each feed.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the Six-Input DC Power Supply on page 203
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pic (M Series, MX Series, and T Series Routers)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

pic pic-number {
cel{
el port-number §{
channel-group group-number timeslots slot-number;
1
1
ct3{
port port-number {
t1 link-number {
channel-group group-number timeslots slot-number;
1
1
}
framing (sdh | sonet);
idle-cell format {
itu-t;
payload-pattern payload-pattern-byte;
1

inline-services {
bandwidth (1g | 10g);
}

max-queues-per-interface (8 | 4);
no-concatenate;

[edit chassis fpc slot-number]

Statement introduced before Junos OS Release 7.4.

Configure properties for an individual PIC.

pic-number—Slot number in which the PIC is installed.
Range: O through 3

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 Junos OS to Enable SONET/SDH Framing for SONET/SDH PICs on
page 110

« Configuring the Junos OS to Enable a SONET PIC to Operate in Channelized
(Multiplexed) Mode on page 114

« Configuring the Junos OS to Support Channelized DS3-to-DS0 Naming for Channel
Groups and Time Slots on page 135

« Configuring the Junos OS to Support Channel Groups and Time Slots for Channelized
E1PICs on page 116
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« Enabling Inline Service Interfaces

pic (TX Matrix and TX Matrix Plus Routers)

Syntax pic pic-number {
atm-cell-relay-accumulation;
atm-12circuit-mode (cell | aal5 | trunk trunk);
framing (sdh | sonet);
idle-cell-format {
itu-t;
payload-pattern payload-pattern-byte;
1
max-queues-per-interface (8 | 4);
no-concatenate;
no-mcast-replication;
g-pic-large-buffer (large-scale | small-scale);

Hierarchy Level [edit chassis lcc number fpc slot-number]

Release Information Statement introduced before Junos OS Release 7.4.

Description Ona TX Matrix or TX Matrix Plus router, configure properties for an individual PIC.

Options pic-number—Slot number in which the PIC is installed.
Range: O through 3

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 . TX Matrix Router and T640 Router Configuration Overview on page 43

D tati
ocumentation « TX Matrix Plus Router and T1600 Router Configuration Overview on page 48

« Configuring the Junos OS to Enable SONET/SDH Framing for SONET/SDH PICs on
page 110
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policer-drop-probability-low

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

policer-drop-probability-low;
[edit chassis]

Statement introduced in Junos OS Release 11.4R1.

Reduces the possibility that policers configured on the router might drop packets. For
some Juniper Networks routers, policers can mark packets as out-of-specification in
accordance with TCP. By default, these policers begin to randomly drop packets when
the current credit exceeds the credit limit. In the context of TCP, this random drop
mechanism helps to smooth the flow of traffic. The policer-drop-probability-low statement
causes the policers to operate as strict rate limiters and to ignore the standard TCP
behavior.

The policer-drop-probability-low statement is applicable to the following routing
platforms:

« MY7i

« MI10i

. M120

. M320

. MX Series

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« show pfe cfeb
« show pfe feb
« show pfe fpc
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port (Chassis)

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

power

port port-number;
[edit chassis fpc slot-number pic pic-number ct3]
Statement introduced before Junos OS Release 7.4.

Configure the channelized T3 port number on the PIC.

port-number—Port number.
Range: O throughl

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Support Channelized DS3-to-DS0 Naming for Channel
Groups and Time Slots on page 135

Syntax
Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

power (off | on);
[edit chassis fpc slot-number]

Statement introduced before Junos OS Release 7.4.

Configure the Flexible PIC Concentrator (FPC) to stay offline or to come online
automatically.

on

off—Take the FPC offline, and configure it to stay offline, as, for example, after a system
reboot.

on—Bring the FPC online, and configure it to come online automatically, as, for example,
after a system reboot.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Make a Flexible PIC Concentrator Stay Offline on page 109
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priorityl

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

priority1 priorityl-value;
[edit protocols ptp]

Statement introduced in Junos OS Release 12.2.
Statement introduced in Junos OS Release 12.2 for the ACX Series Universal Access
Routers.

Configure the priority as one of the following:

. Inthe slave, the priority value is set to select the best master clock. Note that in order
to select a particular master clock, the priority value in the master clock’s announce
message must be equal to or lower than the configured priorityl-value.

. Inthe master, the priority value is set to represent itself in the announce message to
other slaves.

. Inthe boundary node, the slave uses this value to determine the best master clock,
whereas the master uses this value from the announce message of the selected master
clock.

Note that the lower value takes precedence.

priorityl-value—The priority value of the clock.
Range: O through 255
Default: 128

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
« Precision Time Protocol Overview on page 30

« |IEEE 1588v2 Precision Timing Protocol (PTP) on ACX Series Universal Access Routers
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priority2

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

priority2 priority2-value;
[edit protocols ptp]

Statement introduced in Junos OS Release 12.2.
Statement introduced in Junos OS Release 12.2 for the ACX Series Universal Access
Routers.

Configure the priority2 value. This value is used to differentiate and prioritize the master
clocks to avoid confusion when the priorityl-value is the same for different master clocks
in a network.

Note that the lower value takes precedence.

priority2-value—The priority value of the clock.
Range: O through 255
Default: 128

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

. Configuring Precision Time Protocol on page 159
. Example: Configuring Precision Time Protocol on page 163
« Precision Time Protocol Overview on page 30

« |IEEE 1588v2 Precision Timing Protocol (PTP) on ACX Series Universal Access Routers
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g-pic-large-buffer

Syntax

Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

g-pic-large-buffer (large-scale | small-scale);

[edit chassis fpc slot-number pic pic-number]
[edit chassis lcc number fpc slot-number pic pic-number (Routing Matrix)

Statement introduced in Junos OS Release 7.4.
Support for TX Matrix and TX Matrix Plus hierarchy added in Junos OS Release 9.6.

Configure delay buffers.

NOTE: When you commit the configuration after including the
g-pic-large-buffer statement for a PIC, the Junos OS temporarily takes the
PIC offline and brings it back online before the new configuration is activated
and becomes the current operational configuration.

small-scale

large-scale—(Optional) Set the average packet size used to calculate the number of
notification queue entries in the IQ PIC to 256 bytes. Useful for slower interfaces (T1,
E1, and NxDSO interfaces configured on Channelized IQ PICs and Gigabit Ethernet
VLANSs configured on Gigabit Ethernet IQ PICs).

small-scale—(Optional) Set the average packet size used to calculate the number of
notification queue entries in the IQ PIC to 40 bytes.

i

NOTE: You cannot configure the large-scale and the small-scale options on
MX Series routers and on EX Series switches. Include only the
g-pic-large-buffer statement to enable the large delay buffer size on Enhanced
Queuing DPCs on MX Series routers and on EX Series switches.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Enable Larger Delay Buffers for T1, E1, and DSO Interfaces
Configured on Channelized IQ PICs on page 119

. Configuring Schedulers
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quality-level (hybrid)

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

quality-level (prs | st2 | tnc | st3e | st3 | smc | st4) | (prc | ssu-a | ssu-b | sec);
[edit protocols ptp slave clock-class-to-quality-level-mapping]

Statement introduced in Junos OS Release 12.2R2.

Configure the quality level for the timing source so that the router knows the best available
source with which to synchronize. The quality level specifies the accuracy level of the
clock.

prs —Primary reference source—Stratum 1
st2—Stratum 2

tnc—Transit node clock

st3e—Stratum 3E

st3—Stratum 3

smc—SONET minimum clock
st4—Stratum 4

prc—Primary reference clock
ssu-a—Synchronization supply unit A
ssu-b—Synchronization supply unit B

sec—SDH equipment clock

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Hybrid Mode and ESMC Quality Level Mapping on page 167

« Example: Configuring Hybrid Mode and ESMC Quality Level Mapping on page 170
« Understanding Hybrid Mode on page 36

« Precision Time Protocol Overview on page 30

« Synchronous Ethernet Overview on page 21
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red-buffer-occupancy

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

red-buffer-occupancy {
weighted-averaged [ instant-usage-weight-exponent exponent-value 1;

}

[edit chassis fpc slot-number pic pic-number ],
[edit chassis lcc number fpc slot-number pic pic-number]

Statement introduced in Junos OS Release 8.3.

Configure the IQ PIC to base random early detection (RED) queue management on a
simple moving average buffer occupancy calculation. If you do not include this statement,
the IQ PIC bases RED on an instantaneous buffer occupancy value. As an option, you can
specify that the IQ PIC bases RED on a weighted moving average of buffer occupancy
values.

If you configure this feature on a channelized OC12 intelligent queuing (IQ) PIC, the PIC
reboots.

weighted-averaged—Configure the |Q PIC to base RED processing on a simple moving
average of instantaneous buffer occupancy values instead of an instantaneous
buffer occupancy.

instant-usage-weight-exponent exponent-value—(Optional) Specify the integer to be
used as the negative exponent of 2 to express a weight value. The PIC performs
weighted RED (WRED) by based on a calculation of average buffer occupancy that
applies the specified weight value to the instantaneous buffer occupancy and then
factors the weighted value into the calculation of average buffer occupancy. Valid
exponent range is from 1through 31 (weight values from 2" through 2'31). If you do
not specify this option, the default exponent value is O, which results in a weight
value of 2° = 1. With a weight value of 1, the calculation of weighted average buffer
occupancy yields the same value as the simple average buffer occupancy.

0 NOTE: You can specify an exponent value greater than 31, and the value
displays in the output of show commands. However, the PIC replaces the
out-of-range value with the operational value of 31, which results in a weight
value of 277" =1/2% = 0.0000000004656612873077392578125.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Weighted RED Buffer Occupancy
. Example: Configuring Weighted RED Buffer Occupancy
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redundancy-mode

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

redundancy-mode (increased-bandwidth | redundant)
[edit chassis fabric]

Statement introduced in Junos OS Release 12.2.

(MX240, MX480, and MX960 routers only) Configure the active control boards to be in
redundancy mode or increased fabric bandwidth mode. In increased fabric bandwidth
mode, which is the default behavior for MX Series routers with Switch Control Board
(SCB), the maximum number of available fabric planes are used. The MX Series routers
that contain the enhanced Switch Control Board (SCB) with Trio chips and the MPC3E,
the control boards operate in redundancy fabric mode (all the FPCs use 4 fabric planes
as active planes) by default.

increased-bandwidth—Enable increased fabric bandwidth mode for the control boards,
which causes all the available fabric planes to be used.

redundant—Enable redundancy mode for the control boards, which causes all the FPCs
to use 4 fabric planes as active planes.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Detection and Corrective Actions of FPCs with Degraded Fabric on MX Series Routers
on page 190

« Detection and Recovery of Fabric-Related Failures Caused by Traffic Black Holes on
MX Series Routers on page 184

« Corrective Actions for Fabric Failures on MX Series Routers on page 187
« Router Chassis Configuration Statements on page 266
« show chassis fabric redundancy-mode on page 794

« Configuring Redundancy Fabric Mode for Active Control Boards on MX Series Routers
on page 193
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retry-count

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

route (chassis)

retry-count number;

[edit chassis fpc slot-number sanity-poll]
[edit chassis lcc number fpc number sanity-poll] (Routing Matrix)
[edit chassis cluster redundancy-group group-number ip-monitoring ]

Statement introduced in Junos OS Release 11.4.

Number of times sanity polling periodically checks for an error condition in the FPC.

number—Number of times sanity polling is allowed to check for an error condition.
Range: 1through 30
Default: 10

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Sanity Polling for FPCs on T Series Routers on page 198
« sanity-poll on page 347

« on-error on page 328

Syntax
Hierarchy Level
Release Information

Description

Required Privilege
Level

Related
Documentation

route;
[edit chassis memory-enhanced]

Statement added in Junos OS Release 10.4.

Allocate more jtree memory for routing tables over firewall filters.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Allocate More Memory for Routing Tables, Firewall Filters,
and Layer 3 VPN Labels on page 194
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routing-engine (Chassis)

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

route-localization

routing-engine {
on-disk-failure {
disk-failure-action (halt | reboot);
}
}

[edit chassis]
Statement introduced before Junos OS Release 7.4.
The disk-failure-action statement added in Junos OS Release 9.0.

Configure a Routing Engine to halt or reboot automatically when a hard disk error occurs.
A hard disk error may cause a Routing Engine to enter a state in which it responds to local
pings and interfaces remain up, but no other processes are responding. Rebooting or
halting prevents this.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring the Junos OS to Enable a Routing Engine to Reboot on Hard Disk Errors on
page 196

« Junos High Availability Configuration Guide

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

route-localization {
inet;
inet6;

}

[edit chassis]

Statement introduced in Junos OS Release 11.4.

Configure FIB localization for IPv4 and IPv6 routes.

inet—Configure FIB localization for IPv4 routes.

ineté—Configure FIB localization for IPv6 routes.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Example: Configuring Packet Forwarding Engine FIB Localization on page 62
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sampling-instance

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

sampling-instance instance-name;

[edit chassis fpc slot-number]
[edit chassis lcc number fpc slot-number] (Routing Matrix)
[edit chassis member member-number fpc slot-number] (MX Virtual Chassis)

Statement introduced in Junos OS Release 9.6.

Associate a defined sampling instance with a specific FPC, MPC, or DPC for active
sampling instances configured at the [edit forwarding-options sampling] hierarchy level.

For MX Series two-member chassis, one member numberis O; the other member number
is1.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Associating Sampling Instances for Active Flow Monitoring with an FPC, MPC, or DPC
on page 196

« Junos Services Interfaces Configuration Guide
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sanity-poll

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

sanity-poll {
retry-count number;
on-error {
raise-alarm;
power (cycle | off);
write-coredump;
}
}

[edit chassis fpc slot-number]
[edit chassis lcc number fpc number] (Routing Matrix)

Statement introduced in Junos OS Release 11.4.

Enable sanity polling and start periodic sanity checking for a particular FPC. The periodic
sanity check includes checking for error conditions such as “register sanity issues,” “high
temperature,” “hardware failure,” and so on in the FPC.

0 NOTE: Currently, periodic sanity check is performed only on the routing chip
register.

The remaining statements are explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

. Configuring Sanity Polling for FPCs on T Series Routers on page 198
. retry-count on page 344

. on-error on page 328
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service-package

Syntax
Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

session-offload

service-package (layer-2 | layer-3);
[edit chassis fpc slot-number pic pic-number adaptive-services]

Statement introduced before Junos OS Release 7.4.
Statement introduced on MX Series 3D Universal Edge Routers with MS-DPCs in Junos
OS Release 9.6.

For adaptive services interfaces, enable a service package on the specified Physical
Interface Card (PIC).

layer-3

layer-2—Enable a Layer 2 service package on the specified PIC.

layer-3—Enable a Layer 3 service package on the specified PIC.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Enable Service Packages on Adaptive Services Interfaces
on page 141

« Configuring the Junos OS to Support Layer 2 Services on MX Series 3D Universal Edge
Routers with MS-DPCs on page 101

« Junos Services Interfaces Configuration Guide

Syntax

Hierarchy Level

Release Information

Description

Default

Required Privilege
Level

Related
Documentation

session-offload;

[edit chassis fpc slot-number pic number adaptive-services service-package
extension-provider]

Statement introduced on MX Series 3D Universal Edge Routers with MS-DPCs in Junos
OS Release 9.6.

Enable session offloading on a per-PIC basis for a Multiservices PIC.

Session offloading is disabled.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Enable Session Offloading on MX Series 3D Universal Edge
Routers with MS-DPCs on page 101
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sfm (Chassis)

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

sib

sfm slot-number power off;

[edit chassis]

Statement introduced before Junos OS Release 7.4.

For routers with SFMs, configure an SFM to stay offline.

By default, if you use the request chassis sfm CLI command to take an SFM offline, the
SFM will attempt to restart when you enter a commit CLI command. To prevent a restart,
configure an SFM to stay offline. This feature is useful for repair situations. The SFM
remains offline until you delete this statement.

slot-number—Slot number in which the SFM is installed.

power off—Take the SFM offline and configure it to remain offline.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Make an SFM Stay Offline on page 84

« Junos High Availability Configuration Guide

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

sib {
minimum number;

}
[edit chassis]

Statement introduced in Junos OS Release 7.4.

Configure the minimum number of SIBs on an M320 router. With this configuration, SIB
absent alarms are generated only if the SIB count falls below the minimum specified.

number—Minimum number of SIBs on the router.
Range: O through 3

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Support Entry-Level Configuration on an M320 Router
with a Minimum Number of SIBs and PIMs on page 88

. pemon page 332
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sonet

Syntax sonet {
device-count number;
}
Hierarchy Level [edit chassis aggregated-devices]
Release Information Statement introduced before Junos OS Release 7.4.
Description Configure properties for SONET/SDH aggregated devices on the router.

Options 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 Junos OS for Supporting Aggregated Devices on page 127
Documentation
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slave

Syntax slave{
announce-interval announce-interval-value
announce-timeout announce-timeout-value;
delay-request delay-request-value;
frequency-only;
grant-duration interval
interface interface-name {
unicast-mode {
transport ipv4;
clock-source jp-address {
local-ip-address local-ip-address {
asymmetry number;
}
}
1
1
sync-interval interval;

}
Hierarchy Level [edit protocols ptp]

Release Information Statement introduced in Junos OS Release 12.2.

Description Configure the slave with parameters.

The remaining statements are explained separately.

Required Privilege routing—To view this statement in the configuration.
Level routing-control—To add this statement to the configuration.

Related . Configuring Precision Time Protocol on page 159
D tati
ocumentation « Example: Configuring Precision Time Protocol on page 163
« Precision Time Protocol Overview on page 30

« |[EEE 1588v2 Precision Timing Protocol (PTP) on ACX Series Universal Access Routers
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sparse-dlcis

Syntax sparse-dicis;
Hierarchy Level [edit chassis fpc slot-number pic pic-number];

Release Information Statement introduced before Junos OS Release 7.4.

Description  Support a full data-link connection identifier (DLCI) range (1through 1022). This enables
you to use circuit cross-connect (CCC) and translation cross-connect (TCC) features by
means of Frame Relay on T1and E1 interfaces.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring the Junos OS to Support the Sparse DLCI Mode on Channelized STM1 or
Documentation Channelized DS3 PICs on page 114
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speed

Syntax
Hierarchy Level

Release Information

Description

Default

Options

Required Privilege
Level

Related
Documentation

speed (oc3-stm1| ocl2-stm4 | oc48-stm16);
[edit chassis fpc slot-number pic pic-number port port-number]

Statement introduced in Junos OS Release 11.2.

Configure the port speed. This statement is supported only on the SONET/SDH
(Multi-Rate) MICs with SFP, the Channelized SONET/SDH OC3/5TM1 (Multi-Rate) MICs
with SFP, and ATM MICs.

oc3-stml

oc3-stm1—OC3 or STMLI.
ocl2-stm4—OC12 or STM4.

0c48-stm16—0C48 or STMI6.

0 NOTE: You can configure the oc12-stm4, oc3-stm1, and oc48-stm16 port speed
options for SONET/SDH OC3/5TM1 (Multi-Rate) MICs. However, for

Channelized SONET/SDH OC3/5TM1 (Multi-Rate) MICs with SFP and ATM

MICs, you can configure only the oc12-stm4 and oc3-stm1 port speed options.

Also, for ATM MICs, you can configure the oc12-stm4 port speed option only
for ports O and 4. If you configure the oc12-stm4 port speed option for port
0, then ports 1,2, and 3 are disabled. Similarly, if you configure the oc12-stm4
port speed for port 4, then ports 5,6, and 7 are disabled.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring a Port Speed on page 123
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symmetric-hash

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

symmetric-hash {
complement;

}

[edit chassis fpc slot-number pic slot-number hash-key family inet],
[edit chassis fpc slot-number pic slot-number hash-key family multiservice]

Statement introduced in Junos OS Release 9.6.

(MX Series 3D Universal Edge Routers only) Configure the symmetric hash or symmetric
hash complement at the PIC level for configuring symmetrical load balancing on an

802.3ad Link Aggregation Group.

complement—Include the complement of the symmetric hash in the hash key.

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

« Configuring PIC-Level Symmetrical Hashing for Load Balancing on 802.3ad LAGs for

MX Series Routers on page 90
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synchronization (M Series, T Series, and PTX Series)

Syntax

Hierarchy Level

Release Information

Description

Options

synchronization {

primary (external-a | external-b | fpc-slot-number | gps-0-10mhz | gps-0-5mhz |
gps-1-10mhz | gps-1-5mhz | bits-a | bits-b);

secondary (external-a | external-b | fpc-slot-number | gps-0-10mhz | gps-0-5mhz |
gps-1-10mhz | gps-1-5mhz | bits-a | bits-b );

signal-type (t1] el);

switching-mode (revertive | non-revertive);

transmitter-enable;

validation-interval seconds;

y-cable-line-termination;

[edit chassis]

Statement introduced in Junos OS Release 7.6.

Statement introduced in Junos OS Release 9.3 for M120 routers.

Statement introduced in Junos OS Release 10.2 for T320, T640, and T1600 routers.
Statement introduced in Junos OS Release 12.1X48 for PTX Series Packet Transport
Switches.

L
L
L
L

(M320, M40e, M120, T320, T640, and T1600 routers and PTX Series Packet Transport
Switches only) Configure an external synchronization interface to synchronize the internal
Stratum 3 clock to an external source, and then synchronize the chassis interface clock
to that source.

primary—First external timing source specified in the configuration hierarchy. This
statement has the following suboptions:

. external-a—Use external-a as the primary clock synchronization source.
. external-b—Use external-b as the primary clock synchronization source.

. fpc-slot-number—Use fpc-slot-number as the primary clock synchronization source.
For the PTX5000 Packet Transport Switch, replace slot-number with a value from O
through 7.

« gps-0-10mhz—Use gps-0-10mhz as the primary clock synchronization source.
« gps-0-5mhz—Use gps-0-5mhz as the primary clock synchronization source.

« gps-1-10mhz—Use gps-1-10mhz as the primary clock synchronization source.

. gps-1-5mhz—Use gps-1-5mhz as the primary clock synchronization source.

« bits-a—Use bits-a as the primary clock synchronization source.

« bits-b—Use bits-b as the primary clock synchronization source.
secondary—Second external timing source specified in the configuration hierarchy.

. external-a—Use external-a as the secondary clock synchronization source.

. external-b—Use external-b as the secondary clock synchronization source.
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« fpc-slot-number—Use fpc-slot-number as the secondary clock synchronization source.
For the PTX5000 Packet Transport Switch, replace slot-number with a value from O
to7.

« gps-0-10mhz—Usegps-0-10mhz as the secondary clock synchronization source.
« gps-0-5mhz—Use gps-0-5mhz as the secondary clock synchronization source.

« gps-1-10mhz—Use gps-1-10mhz as the secondary clock synchronization source.
. gps-1-5mhz—Use gps-1-5mhz as the secondary clock synchronization source.

. bits-a—Use bits-a as the secondary clock synchronization source.

. bits-b—Use bits-b as the secondary clock synchronization source.

signal-type—Specify the line encoding mode for interfaces: either t1 or el. For the M40e
router, only the t1 signal-type mode is supported.

Default: t1

switching-mode—Specify revertive if a lower-priority synchronization can be switched to
a valid, higher-priority synchronization.
Default: non-revertive

transmitter-enable—(M320 routers only) Control whether the diagnostic timing signal is
transmitted.

validation-interval—Validate the synchronized deviation. If revertive switching is enabled
and a higher-priority clock is validated, the clock module is directed to the
higher-priority clock, and all configured and active synchronizations are validated.
The validation timer resumes after the current validation interval expires. This feature
is not supported on PTX Series Packet Transport Switches.

Range: (M320, M40e, T320, T640, T1600 routers) 90 through 86,400 seconds. (M120
routers) 30 through 86,400 seconds.

Default: (M320, M40e, T320, T640, T1600 routers) 90 seconds. (M120 routers) 30
seconds

y-cable-line-termination—(M320 routers only) Specify that a single signal be wired to
both Control Boards (CBs) using a Y-cable.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring the Junos OS to Support an External Clock Synchronization Interface for
Documentation M Series and T Series Routers on page 143
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synchronization (MX Series)

Syntax synchronization {
clock-mode (auto-select | free-run);
esmc-transmit {
interfaces (all | interface-name);
1
hold-interval {
configuration-change seconds;
restart seconds;
switchover seconds;
1
interfaces {
external {
signal-type (2048khz | el t1);
el-options {
framing (g704 | g704-no-crc4);
line-encoding (ami | hdb3);
sabit number;
}
t1-options {
framing (esf | sf);
line-encoding (ami | b8zs);
}
1
1
network-option (option-1| option-2);
output {
interfaces external {
holdover-mode-disable;

minimum-quality (prc | prs | sec | smc | ssu-a | ssu-b | st2 | st3 | st3e | st4 | stu | tnc);

source-mode (chassis | line);
tx-dnu-to-line-source-enable;
wander-filter-disable;
1
1
quality-mode-enable;
selection-mode (configured-quality|received-quality);
source {
(external-a | external-b) {
priority number,
quality-level (prc | prs |sec | smc | ssu-a | ssu-b | st2 | st3 | st3e | st4 | stu | tnc);
request (force-switch | lockout);
1
interfaces (interface-name | external){
priority number;
quality-level (prc | prs |sec | smc | ssu-a | ssu-b | st2 | st3 | st3e | st4 | stu | tnc);
request (force-switch | lockout);
wait-to-restore minutes;
1
}

switchover-mode (revertive | non-revertive);

}
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Hierarchy Level

Release Information

Description

[edit chassis]

Statement introduced in Junos OS Release 10.4.
Options interfaces, output, and source interfaces external introduced in Junos OS Release
12.3.

(MX5-T, MX10-T, MX40-T, MX80-T, MX240, MX480, and MX960 routers) Configure
Synchronous Ethernet parameters. For configuration details, see “Configuring Clock
Synchronization Interface for MX Series Routers” on page 145.

(MX240, MX480, and MX960 routers with Enhanced MX SCB) Configure centralized
clocking parameters.

. Starting in Junos 12.2, configure distribution of the selected chassis clock source to
downstream network elements through supported line interfaces.

. Starting in Junos 12.3, configure an external building-integrated timing supply (BITS)
timing source. You can also configure the selected chassis clock, or an incoming
Synchronous Ethernet or PTP line source for transmission out the external interface.

For configuration details, see “Example: Configuring Centralized Clocking on the Enhanced
MX Switch Control Board” on page 254.

0 NOTE: Unified ISSU is not supported when clock synchronizationis configured
for Synchronous Ethernet.
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Options clock-mode (auto-select | free-run)—Specify the mode of operation to select the clock
source either from a free-run local oscillator or from an external qualified clock. On
MX240, MX480, and MX960 routers with enhanced MPCs, the free-run clock is
provided by a local oscillator. On other MX Series routers, the free-run clock is
provided by the SCB. The default setting is auto-select mode.

esmc-transmitinterfaces (all | interface-name)—Enable Ethernet Synchronization Message
Channel (ESMC) packet transmission.

hold-interval (configuration-change | restart | switchover) seconds—Specify the chassis
synchronization hold interval type and clock selection wait time:

. configuration-change—Clock select wait time after change in configuration. The range
is 15 through 60 seconds. The default is ??7

. restart— Clock select wait time after reboot. The range is 60 through 180 seconds. The
default is 120 seconds.

. switchover— Switchover wait time after clock recovery. The range is 30 to 60 seconds.
The default is 30 seconds.

interfaces external—(Enhanced MX SCB only) Configure the external interface for
operating with a connected external device. This interface can be configured as a
clock source, which then becomes a candidate for selection as the chassis clock
source by the clock source selection algorithm.

. signal-type (2048khz | el | t1)—Specify the external interface signal type:
. 2048khz—2048-KHz clock signal
. el—El-coded 2048-KHz signal on 120-ohm balanced line
- t1—T1-coded 1.544-MHz signal on 100-ohm balanced line
. el-options—Specify the E1 options:
. framing (g704 | g704-no-crc4)—Specify the framing format:
. 8704—G.704 framing format for E1 interfaces
« 8704-no-crc4—G.704 framing with no CRC4 for El interfaces
. line-encoding (ami | hdb3)—Specify the line encoding:
. ami— Alternate mark inversion (AMI)

. hdb3—High-d Density bipolar 3 code (HDB3)

- sabit number—Specify the San synchronization status bit used for exchanging SSN
quality. The value can be 4, 5, 6, 7, or 8. The default is 4.

. tl-options—Specify the T1 options:
. framing (esf | sf)—Specify the framing format:
. esf—Extended superframe (ESF)

. sf—Superframe (SF)
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. line-encoding (ami | b8zs)—Specify the line encoding:
. ami— Alternate mark inversion (AMI)

. b8zs—8-bit zero suppression, bipolar with 8-zero substitution (B8ZS)

network-option (option-1| option-2)—Specify the synchronization networking:

. option-1— EEC-1 maps to G.813 option 1 clock

. option-2—EEC-2 maps to G.812 type IV clock

outputinterfaces external—(Enhanced MX SCB only) Specify the properties of the external
output interface:
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« holdover-mode-disable—Disable holdover.

. minimum-quality (prc | prs | sec | smc | ssu-a | ssu-b | st2 | st3 | st3e | st4 | stu|
tnc)—Specify the minimum quality level threshold for selection of this clock (see
Table 25 on page 361). If the quality level of the output clock source drops below the
configured minimum quality level threshold, the external output clock is squelched.

Table 25: Quality Levels

Quality Level Description

prc Timing quality of a primary reference clock (option-1only).
prs Clock traceable to a primary reference source (option-2 only).
sec Timing quality of an SDH equipment clock (option-1only).
smc Clock traceable to a self-timed SONET (option-2 only).
ssu-a Timing quality of a type | or IV slave clock (option-1only).
ssu-b Timing quality of a type VI slave clock (option-1only).

st2 Clock traceable to Stratum 2 (option-2 only).

st3 Clock traceable to Stratum 3 (option-2 only).

st3e Clock traceable to Stratum 3E (option-2 only).

st4 Clock traceable to Stratum 4 free-run (option-2 only).

stu Clock traceable to an unknown quality (option-2 only).
tnc Clock traceable to a transit node clock (option-2 only).

« source-mode (chassis | line)—Specify source mode for selecting source to output:
. chassis—Chassis clock for output

. line—Best line clock source for output

« tx-dnu-to-line-source-enable—Set Tx QL to DNU/DUS on line source interface that
has been selected as the external output source.

. wander-filter-disable—Disable wander filtering.
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quality-mode-enable—Specify the clock selection, quality level, and priority setting. The
quality level (QL) parameter for a Synchronous Ethernet interface is optional when
quality mode is enabled and the selection mode is set to received-quality. The default
QL for a Synchronous Ethernet interface is based on the value of network-option:
option-1selects SEC and option-2 selects ST3. Table 26 on page 362 shows whether
SSM QL is supported for a given external interface signal type and framing. The
default setting is disabled.

Table 26: SSM-QL Support by Signal Type and Framing

Signal Type Framing SSM QL Supported
El G.704 yes

El G.704 no CRC4 no

T1 ESF yes

T1 SF no

2048 KHz Not applicable no

selection-mode (configured-quality | received-quality)—Specify whether the clock source
selection should use the configured or received ESMC or SSM quality level for a qualifying
interface. In both selection modes, the interface qualifies for clock source selection only
when the received ESMC or SSM qguality level on the interface is equal to or greater than
the configured ESMC or SSM quality level for the interface.

. When the selection-mode statement is set as configured-quality, the clock source
selection algorithm uses the ESMC or SSM quality level configured for a qualifying
interface.

. Whenthe selection-mode statement is set as received-quality, the clock source selection
algorithm uses the ESMC or SSM quality level received on the qualifying interface.

0 NOTE: For the selection-mode statement configuration to take effect, you
must set the quality-mode-enable statement at the [edit chassis
synchronization] hierarchy level.
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source (external-a | external-b | interfaces (interface-name | external))—Specify clock
sources. The primary clock source is external-a, the secondary clock source is external-b.
The clock source is chosen using the clock selection process.

(Enhanced MX SCB only) Specify the external interface to select the external clock source
configured in interfaces external.

« priority number—Specify a priority level from 1to 5. When not specified, external-a has
higher default priority than external-b, and external-b has higher default priority than
other Gigabit Ethernet or 10-Gigabit Ethernet clock sources, which have the lowest
default priority. Any priority you configure is higher than any default priority.

. quality-level (prc | prs |sec | smc | ssu-a | ssu-b | st2 | st3 | st3e | st4 | stu | tnc)—Specify
the quality-level option based on the configured network-option. For quality level details,
see Table 25 on page 361.

0 NOTE: Starting with Junos OS Release 12.2R]1, the quality-level parameter
for a Synchronous Ethernet interface is optional when quality mode is
enabled and the selection mode is set to received quality. The default QL
for a Synchronous Ethernet interface is SEC for the option-1 network type
and ST3 for the option-2 network type.

- Both option | and option Il SSM quality levels (QL) are supported:

. For option-1, QL must be configured for external clocks (external-a or external-b)
whether or not QL is enabled.

. For option-2, the default OL for external clocks is OL_STU whether or not QL is
enabled.

. QL is set to DNU for network-option 1and set to DUS for network-option 2, if
quality-level is not configured and no ESMC messages are received.

. On the selected active source (primary or secondary, whichever is active), even if
ESMC transmit is not enabled, a DNU ESMC will be sent out if network-option is 1,
and DUS ESMC will be sent out if network-option is 2. This is applicable only for
sources of Ethernet interface type to avoid source looping.

. request force-switch—Force a switch to this source if the source is enabled and not
locked out. You can configure only one source to be force-switched.

. requestlockout—You can configure lockout for any source. When configured, this source
is not considered by the clock selection process.

. wait-to-restore minutes—(interfaces only) Specify a time for each port to be up before
opening the ESMC—from 0 through 12 minutes. When a port’s signal transitions out of
the signal fail state, it must be fault free for the wait-to-restore time before it is again
considered by the clock selection process.
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Required Privilege
Level

Related
Documentation

switchover-mode (revertive | non-revertive) —Specify revertive or non-revertive switchover
mode:

. Inrevertive mode (the default), the system switches from a lower to a higher quality
clock source whenever the higher quality clock source becomes available.

. In non-revertive mode, the system continues to use the current clock source as long
as it is valid.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Synchronous Ethernet Overview on page 21
« show chassis synchronization (MX Series Routers) on page 1083
« Configuring Clock Synchronization Interface for MX Series Routers on page 145

« Example: Configuring Framing Mode for Synchronous Ethernet on MX Series Routers
with 10-Gigabit Ethernet MIC on page 156

« Example: Configuring Centralized Clocking on the Enhanced MX Switch Control Board
on page 254

« request chassis synchronization mode

« Clock Sources for PTX Series Packet Transport Switches on page 149
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synchronous-ethernet-mapping

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

synchronous-ethernet-mapping {
clock-source ip-address {
interface interfacel-name;
interface interface2-name;
1
}

[edit protocols ptp slave hybrid]

Statement introduced in Junos OS Release 12.2R2.

Configure the Synchronous Ethernet mapping for hybrid mode.

The remaining statements are explained separately.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Hybrid Mode and ESMC Quality Level Mapping on page 167

« Example: Configuring Hybrid Mode and ESMC Quality Level Mapping on page 170
« Understanding Hybrid Mode on page 36

« Precision Time Protocol Overview on page 30

« Synchronous Ethernet Overview on page 21
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system-priority

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

system-priority priority;
[edit chassis aggregated-devices ethernet lacp]

Statement introduced in Junos OS Release 9.3.
Statement introduced in Junos OS Release 11.4 for EX Series switches.

Define LACP system priority for aggregated Ethernet interfaces at the global (chassis)
level.

The device with the lower system priority value determines which links between LACP
partner devices are active and which are in standby for each LACP group. The device on
the controlling end of the link uses port priorities to determine which ports are bundled
into the aggregated bundle and which ports are put in standby mode. Port priorities on
the other device (the noncontrolling end of the link) are ignored. In priority comparisons,
numerically lower values have higher priority. Therefore, the system with the numerically
lower value (higher priority value) for LACP system priority becomes the controlling
system. If both devices have the same LACP system priority (for example, they are both
configured with the default setting of 127), the device MAC address determines which
switch is in control.

priority—Priority for the aggregated Ethernet system. A smaller value indicates a higher
priority.

Range: O through 65535

Default: 127

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Junos OS for Supporting Aggregated Devices on page 127
« Configuring LACP Link Protection of Aggregated Ethernet Interfaces (CLI Procedure)
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tl

Syntax tllink-number {
channel-group channel-number timeslots slot-number;

}
Hierarchy Level [edit chassis fpc slot-number pic pic-number ct3 port port-number];

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure channelized T1 port and channel specifications.

Options  link-number—T1 link.
Range: O through 27 for DSO naming

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 the Junos OS to Support Channelized DS3-to-DS0 Naming for Channel
Documentation Groups and Time Slots on page 135
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traffic-manager

List of Syntax

Syntax (MX Series,
T1600, T640)

Syntax (M120, M10i)

Hierarchy Level

Release Information

Description

Options

Syntax (MX Series, T1600, T640) on page 368
Syntax (M120, M10i) on page 368

traffic-manager {
egress-shaping-overhead number;
ingress-shaping-overhead number,;
mode {
egress-only;
ingress-and-egress;
1
}

traffic-manager {
egress-shaping-overhead number;
ingress-shaping-overhead number;
mode {
egress-only;
ingress-and-egress;
session-shaping;
1
1

[edit chassis fpc slot-number pic pic-number],
[edit chassis lcc number fpc slot-number pic pic-number] (Routing Matrix)

Statement introduced in Junos OS Release 8.3.

Enable CoS queueing, scheduling, and shaping.

0 NOTE: Junos OS does not support ingress-and-egress mode on label-switched
interfaces (LSI) configured with VPLS.

0 NOTE: Committing changes to traffic-manager automatically restarts any
necessary components (PICs, DPCs, or FPCs).

egress-shaping-overhead number—When traffic management (queueing and scheduling)
is configured on the egress side, the number of CoS shaping overhead bytes to add
to the packets on the egress interface.

Replace number with a value from -63 through 192 bytes.

0 NOTE: The L2 headers (DA/SA + VLAN tags) are automatically a part of the
shaping calculation.

368
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ingress-shaping-overhead number—When L2 TP session shaping is configured, the number
of CoS shaping overhead bytes to add to the packets on the ingress side of the L2TP
tunnel to determine the shaped session packet length.

When session shaping is not configured and traffic management (queueing and
scheduling) is configured on the ingress side, the number of CoS shaping overhead
bytes to add to the packets on the ingress interface.

Replace number with a value from —63 through 192 bytes.

mode—Configure CoS traffic manager mode of operation. This option has the following
suboptions:

. egress-only—Enable CoS queuing and scheduling on the egress side for the PIC that
houses the interface. This is the default mode for an Enhanced Queueing (EQ) DPC
on MX Series routers.

0 NOTE: Ifingress packet drops are observed at a high rate foran IQ2 or IQ2E
PIC, configure the traffic-manager statement to work in the egress-only
mode.

. ingress-and-egress—Enable CoS queueing and scheduling on both the egress and
ingress sides for the PIC. This is the default mode for |02 and IQ2E PICs on M Series
and T Series routers.

NOTE:
0 . For EQ DPCs, you must configure the traffic-manager statement with
ingress-and-egress mode to enable ingress CoS on the EQ DPC.

. EQ DPCs have 250 ms of buffering, with only egress queueing (default
mode). When ingress-and-egress is configured, the buffer is partitioned
as 50 ms for the ingress direction and 200 ms for the egress direction.

. session-shaping—(M10i and M120 routers only) Configure the IQ2 PIC mode for
session-aware traffic shaping to enable L2TP session shaping.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.
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transport (slave)

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

transport (master)

transport ipv4;
[edit protocols ptp slave interface interface-name unicast-mode]

Statement introduced in Junos OS Release 12.2.

Configure the encapsulation type for Precision Time Protocol (PTP) packet transport .
Currently, IPv4 is the only supported encapsulation type for PTP.

The remaining statements are explained separately.

IPv4—The encapsulation type for Precision Time Protocol packet transport as IPv4.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
« Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30

Syntax
Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

transport ipv4;
[edit protocols ptp master interface interface-name unicast-mode]

Statement introduced in Junos OS Release 12.2.

Configure the encapsulation type for Precision Time Protocol packet transport. Currently,
IPv4 is the only supported encapsulation type for PTP.

The remaining statements are explained separately.

IPv4—The encapsulation type for Precision Time Protocol packet transport as IPv4.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

. Configuring Precision Time Protocol on page 159
. Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30
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tunnel-services (Chassis)

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

tunnel-services {
bandwidth (1g | 10g | 20g | 40g);
tunnel-only;

}
[edit chassis fpc slot-number pic number]

Statement introduced in Junos OS Release 8.2.

For MX Series 3D Universal Edge Routers, configure the amount of bandwidth for tunnel
services.

For M7i, M10i, M120, M320, T Series and TX Matrix routers with IQ2 PICs and IQ2E PICs,
configure support for per unit scheduling for GRE tunnels. You can specify the 102 and
IQ2E PICs to work exclusively in tunnel mode or as a regular PIC. The default setting uses
1Q2 and IQ2E PICs as a regular PIC. If you do not configure the tunnel-only option, the IQ2
and IQ2 PICs operate as regular PICs. For M7i, M10i, M120, M320, T Series and TX Matrix
routers with 1Q2 PICs and IQZ2E PICs, you can use the tunnel-only option to specify that
an 1Q2 or IQ2E PIC work in tunnel mode only.

0 NOTE: Bandwidthrates of 20 gigabits per second and 40 gigabits per second
require use of an MX Series router with the 100-Gigabit Ethernet Modular
Port Concentrator (MPC) and the 100-Gigabit CFP MIC.

tunnel—only (Optional)—For M7i, M10i, M120, M320, T Series and TX Matrix routers with
Q2 PICs and IQ2E PICs, specify that an 1Q2 or IQ2E PIC work in tunnel mode only.

The remaining statements are explained separately.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Example: Configuring Tunnel Interfaces on a Gigabit Ethernet 40-Port DPC on page 251
« Example: Configuring Tunnel Interfaces on a 10-Gigabit Ethernet 4-Port DPC on page 252
« Example: Configuring Tunnel Interfaces on the MPC3E on page 252

« bandwidth (Tunnel Services) on page 278

. [edit chassis] Hierarchy Level

« Configuring Layer 3 Tunnel Services Interfaces on an MX Series Router with a DPC
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ucode-imem-remap

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

ucode-imem-remap;
[edit chassis feb slot number]

Statement introduced in Junos OS Release 10.4R2.

M120 routers with a single type-1 FPC mapped to an FEB support a microcode remap
feature to resolve microcode overflow resulting in bad PIC combinations.

You can enable the microcode remap by using the ucode-imem-remap statement at the
[edit chassis feb slot number] hierarchy level. The default microcode map will continue
to be available if the ucode-imem-remap statement is not configured.

0 NOTE: On M120 routers, the FEB is automatically restarted once the
ucode-imem-remap statement is configured and committed.

interfaces—To view this statement in the configuration.
interfaces-control—To add this statement to the configuration.

« Router Chassis Configuration Statements on page 266
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unicast-mode (master)

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

unicast-mode {
transport ipv4;
clock-client jp-address {
local-ip-address local-ip-address;

}
}

[edit protocols ptp master interface interface-name]

Statement introduced in Junos OS Release 12.2.

Configure the master in unicast mode. You can set this option when PTP unicast mode
of messaging is needed.

The remaining statements are explained separately.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
« Example: Configuring Precision Time Protocol on page 163

« Precision Time Protocol Overview on page 30
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unicast-mode (slave)

Syntax

Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

unicast-mode {
clock-source ip-address {
local-ip-address local-ip-address;
asymmetry number;
1
1

transport ipv4;

}
[edit protocols ptp slave interface interface-name]

Statement introduced in Junos OS Release 12.2.

Configure the slave in unicast mode. You can set this option when PTP unicast mode of
messaging is needed.

The remaining statements are explained separately.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
« Example: Configuring Precision Time Protocol on page 163
« Precision Time Protocol Overview on page 30

« IEEE 1588Vv2 Precision Timing Protocol (PTP) on ACX Series Universal Access Routers
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unicast-negotiation

Syntax
Hierarchy Level

Release Information

Description

Required Privilege
Level

Related
Documentation

vpn-label

unicast-negotiation;
[edit protocols ptp]

Statement introduced in Junos OS Release 12.2.

Configure unicast negotiation. Unicast negotiation is a method by which the announce,
synchronization, and delay response packet rates are negotiated between the master
and the slave before a PTP session is established.

0 NOTE:

When unicast negotiation is enabled, you cannot commit any packet
rate—related configuration.

routing—To view this statement in the configuration.
routing-control—To add this statement to the configuration.

« Configuring Precision Time Protocol on page 159
« Example: Configuring Precision Time Protocol on page 163
« Precision Time Protocol Overview on page 30

« IEEE 1588Vv2 Precision Timing Protocol (PTP) on ACX Series Universal Access Routers

Syntax
Hierarchy Level
Release Information

Description

Required Privilege
Level

Related
Documentation

vpn-label;
[edit chassis memory-enhanced]
Statement added in Junos OS Release 10.4.

Allocate more jtree memory for Layer 3 VPN labels.

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring the Junos OS to Allocate More Memory for Routing Tables, Firewall Filters,
and Layer 3 VPN Labels on page 194
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vrf-mtu-check

Syntax vrf-mtu-check;
Hierarchy Level [edit chassis]

Release Information Statement introduced before Junos OS Release 7.4.
Statement introduced in Junos OS Release 11.1 for EX Series switches.

Description On M Series routers (except the M120 and M320 router), T Series routers, and on EX
Series 8200 switches, configure path maximum transmission unit (MTU) checks on the
outgoing interface for unicast traffic routed on a virtual private network (VPN) routing
and forwarding (VRF) instance.

Default Disabled.

Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuring Path MTU Checks for VPNs

D tati
ocumentation « Configuring the Junos OS to Enable MTU Path Check for a Routing Instance on M Series

Routers on page 82
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vtmapping

Syntax

Hierarchy Level

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

vtmapping (itu-t | klm);

[edit interfaces interface-name sonet-options];
[edit chassis fpc number pic number]

Statement introduced before Junos OS Release 7.4.

For the Channelized STM1 IQ 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.

itu-t—International Telephony Union standard.

klm—KLM standard.
Default: kim

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.

« Configuring Virtual Tributary Mapping of Channelized STMI Interfaces

« Configuring the Junos OS to Support Channelized STM1 Interface Virtual Tributary
Mapping on page 137
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Administration

« Administrative Commmands on page 381

« Monitoring Commands on page 431
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Administrative Commands

« clear chassis display message

« request chassis cb

» request chassis cfeb

« request chassis cip

« request chassis fabric plane

« request chassis feb

« request chassis fpc

« request chassis fpm resync

« request chassis lcc

« request chassis mcs

« request chassis mic

« request chassis optics

« request chassis pcg

« request chassis pic

» request chassis redundancy feb slot

« request chassis routing-engine master

« request chassis scg

« request chassis sfm master switch

» request chassis sfm

« request chassis sib

« request chassis sib f13 train-link-receive slot
« request chassis sib f13 train-link-transmit slot
« request chassis sib train-link-receive slot

» request chassis sib train-link-transmit slot
« request chassis spmb restart

« request chassis synchronization switch

« set chassis display message
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clear chassis display message

List of Syntax

Syntax

Syntax (TX Matrix
Router)

Syntax (TX Matrix Plus

Router)

Syntax (QFabric
Systems)

Release Information

Description

Options

Syntax on page 382

Syntax (TX Matrix Router) on page 382
Syntax (TX Matrix Plus Router) on page 382
Syntax (QFabric Systems) on page 382

clear chassis display message

clear chassis display message
<lcc number | scc>

clear chassis display message
<lcc number | sfc number>

clear chassis display message
<node-device name | interconnect-device name>

Command introduced in Junos OS Release 7.5.

Command introduced in Junos OS Release 9.0 for EX Series switches.

sfc option for the TX Matrix Plus routers introduced in Junos OS Release 9.6.
Command introduced in Junos OS Release 11.1 for the QFX Series.

(M40e, M160, M320, T Series routers, EX Series, and QFabric systems only) Clear or stop
a text message on the craft interface display, which is on the front of the router or switch
or on the LCD panel display on the router or switch. The craft interface alternates the
display of text messages with standard craft interface messages, switching between
messages every 2 seconds. By default, on both the router and the switch, the text message
is displayed for 5 minutes. The craft interface display has four 20-character lines. The
LCD panel display has two 16-character lines, and text messages appear only on the
second line.

none—Clear or stop a text message on the craft interface display.

interconnect-device name—(QFabric systems only) (Optional) On a QFabric system,
clear or stop a text message on the LCD panel display on the specified Interconnect
device.

lcc number— (TX Matrix and TX Matrix Plus routers only) (Optional) On a TX Matrix router,
clear or stop a text message on the craft interface on a specific T640 router that is
connected to the TX Matrix router. On a TX Matrix Plus router, clear or stop a text
message on the craft interface on a specific T1600 router that is connected to the
TX Matrix Plus router. Replace number with a value from 0 through 3.

node-device name—(QFabric systems only) (Optional) On a QFabric system, clear or
stop a text message on the LCD panel display on the specified Node device in a Node
group.

scc—(TX Matrix routers only) (Optional) Clear or stop a text message on the craft interface
on the TX Matrix router (or switch-card chassis).

382
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Required Privilege
Level

Related
Documentation

List of Sample Output
Output Fields

Sample Output

sfc number—(TX Matrix Plus routers only) (Optional) Clear or stop a text message on
the craft interface on the TX Matrix Plus router (or switch-fabric chassis). Replace

number with O.

clear

« Configuring the LCD Panel on EX Series Switches (CLI Procedure)

. set chassis display message on page 427

« show chassis craft-interface

clear chassis display message on page 383

See show chassis craft-interface for an explanation of output fields.

clear chassis display message

The following example displays and then clears the text message on the craft interface

display:

user@host> show chassis craft-interface
Red alarm: LED off, relay off
Yellow alarm: LED off, relay off
Host OK LED: on

Host fail LED: OFf

FPCs 0 1 2 3 45 6 7
Green * *x
Red  ........
LCD screen:
o —————————— +

INOC contact Dusty |
1(888) 526-1234 |

user@host> clear chassis display message

user@host> show chassis craft-interface
Red alarm: LED off, relay off
Yellow alarm: LED off, relay off
Host OK LED: on

Host fail LED: OFfF

FPCs 0 1 2 3 4 5 6 7

Jhost
JUp: 0+17:05:47
|

| Temperature OK
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request chassis cb

List of Syntax

Syntax

Syntax (TX Matrix
Router)

Syntax (TX Matrix Plus
Router)

Syntax (QFabric
System)

Release Information

Description

Options

Syntax on page 384

Syntax (TX Matrix Router) on page 384
Syntax (TX Matrix Plus Router) on page 384
Syntax (QFabric System) on page 384

request chassis cb (offline | online) slot slot-number

request chassis cb (offline | online) <slot slot-number | lcc number slot cb-slot-number | scc
number slot cb-slot-number>

request chassis cb (offline | online) <slot slot-number | lcc number slot cb-slot-number | sfc
number slot cb-slot-number>

request chassis cb (offline | online) interconnect-device name slot slot-number
<interconnect-device name slot slot-number (offline | online) >

Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS 9.4 for EX Series switches.

sfc option introduced for the TX Matrix Plus router in Junos OS Release 9.6.

Command introduced in Junos OS 11.3 for QFX Series.

Command introduced in Junos OS Release 12.3 for MX2020 3D Universal Edge Routers.
Command introduced in Junos OS Release 12.3 for MX2010 3D Universal Edge Routers.

(M120, M320, and MX Series routers and T Series routers, QFabric systems, and EX8200
switches only) Control the operation of the Control Board (CB). For information about
the meaning of “CBs” on the switches, see EX Series Switches Hardware and CLI/
Terminology Mapping.

offline—Take the Control Board offline.

0 NOTE: On a QFabric system, to bring the backup Control Board on a
QFX3008-I Interconnect device offline, issue the request chassis cb slot
backup-slot-number offline command.

0 NOTE: Only backup Control Board can be turned offline or online. To
turn a Control Board offline or to bring it back online, the Routing Engine
should be turned offline first.

online—Bring the Control Board online.

interconnect-device name—(QFabric systems only) (Optional) Bring the QFX3008-I
Interconnect device Control Board either offline or online:

384
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Required Privilege
Level

Related
Documentation

List of Sample Output

Output Fields

Sample Output

request chassis cb

slot slot-number—Control Board slot number:

« (TX Matrix and TX Matrix Plus routers only) On a TX Matrix router, if you specify
the number of the T640 router by using the lcc number option (the recommended
method), replace cb-slot-number with a value from O through 1.

Likewise, on a TX Matrix Plus router, if you specify the number of the T1600 router
by using the lcc number option (the recommended method), replace cb-slot-number
with a value from O through 1.

« M320 router—Replace slot-number with a value from O through 1.

« MX480/MX240 routers—Replace slot-number with a value from O through 1.
« MX960 router—Replace slot-number with a value from O through 2.

« MX2020 and MX2010 routers—Replace slot-number with O or 1.

. EX8208 switch—Replace slot-number with a value from O through 2.

. EX8216 switch—Replace slot-number with a value from O through 1.

« QFabric System—Replace slot-number with a value from O through 1.

sfc number—(TX Matrix Plus routers only) (Optional) Change the CB status for the TX
Matrix Plus router (or switch-fabric chassis). Replace number with O.

maintenance

. show chassis environment cb on page 511
« Switching Control Board Redundancy

« Routing Engine and Switching Control Board Redundancy Configuration Statements

request chassis cb on page 385

request chassis cb interconnect-device (QFabric System) on page 385
request chassis cb (MX2020 Router) on page 385

request chassis cb (MX2010 Router) on page 386

When you enter this command, you are provided feedback on the status of your request.

user@host> request chassis cb offline slot 1
Backup CB 1 cannot be set offline, backup RE is online

request chassis cb interconnect-device (QFabric System)

user@switch> request chassis cb interconnect-device interconnect1 offline slot 1
Backup CB 1 cannot be set offline, backup RE is online

request chassis cb (MX2020 Router)

user@host> request chassis cb offline slot 1
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Backup CB 1 cannot be set offline, backup RE is online

request chassis cb (MX2010 Router)

user@host> request chassis cb offline slot 1
Backup CB 1 cannot be set offline, backup RE is online
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request chassis cfeb

Syntax

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

List of Sample Output
Output Fields

Sample Output

request chassis cfeb

request chassis cfeb (offline | online | restart)

Command introduced before Junos OS Release 7.4.

(M7i and M10i routers only) Control the operation of the Compact Forwarding Engine
Board (CFEB).

offline—Take the CFEB offline.
online—Bring the CFEB online.

restart—Restart the CFEB.

maintenance

« show chassis cfeb on page 446
. Configuring CFEB Redundancy on the M10i Router
. CFEB Overview

request chassis cfeb on page 387

When you enter this coomnmand, you are provided feedback on the status of your request.

user@host> request chassis cfeb offline
CFEB Offlined
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request chassis cip

Syntax request chassis cip (offline | online) slot slot-number

Release Information Command introduced for the TX Matrix Plus router in Junos OS Release 9.6.

Description (TX Matrix Plus routers only) Control the operation of the Connector Interface Panel
(CIP).

Options offline—Take the CIP offline.
online—Bring the CIP online.

slot slot-number—CIP slot number. Replace slot-number with a value ranging from O
through 1.

Required Privilege maintenance
Level

Related . show chassis cip on page 448
Documentation . stalling a T1600 CIP
« Installing a T640 CIP
« Installing a TX-CIP
« Installing an M320 CIP
« Installing the M40e CIP
« Installing the T1600 CIP
« Installing the T320 CIP

« CIP Overview

List of Sample Output request chassis cip offline slot (TX Matrix Plus Router) on page 388
request chassis cip offline slot (TX Matrix Plus Router) on page 388

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

request chassis cip offline slot (TX Matrix Plus Router)
user@host > request chassis cip offline slot O
CIP 0 offline done

request chassis cip offline slot (TX Matrix Plus Router)

user@host > request chassis cip online slot O
CIP 0 online done
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request chassis fabric plane

Syntax

Release Information

Description

Options

Required Privilege
Level

request chassis fabric plane plane-number (offline | online)

Command introduced in Junos OS Release 8.0.

Command introduced in Junos OS Release 9.4 for EX Series switches.

Command introduced in Junos OS Release 12.3 for MX2020 3D Universal Edge Routers.
Command introduced in Junos OS Release 12.3 for MX2010 3D Universal Edge Routers.

(M120 and MX Series routers and EX8200 switches only) Control the operation of the
specified fabric plane.

On an MX480 or MX240 series router, you can configure the active control board for
redundancy mode or increased bandwidth mode. When running in increased bandwidth
mode, MX series routers with Trio chips and the MPC3E will use all eight active fabric
planes.

To take both plane 0 and plane 1 offline on a MX480 and MX240 series routers with one
or more MPC4E MICs installed, a X86 Media Service Blade, and/or 100G PFE, and where
redundancy-mode is configured for "increased-bandwidth", Juniper recommends taking
plane 1 offline before plane 0. Likewise, when the router is configured for
increased-bandwidth mode, taking fabric planes 0, 2, 4, and 6 offline can cause the
chassis to runin a reduced fabric bandwidth mode. Plane 7 may remainin a "spare" state
(as seenin the "show chassis fabric summary" command output) until plane 3 is taken
offline and then brought back up.

offline—Take the fabric plane offline. Use the request chassis fabric plane plane-number
offline command to clear a FAULT state on a fabric plane. To bring the fabric plane
back online, use the request chassis fabric plane plane-number online command.

online—Bring the fabric plane online.
plane plane-number—Fabric plane number.
. For the M120 router, replace plane-number with a value from O through 3.

. For the MX480 and MX240 routers, replace plane-number with a value from O
through 7.

. For the MX2020 and MX2010 routers, replace plane-number with a value from O
through 7.

. For the MX960 router, replace plane-number with a value from O through 5.
. For the EX8208 switch, replace plane-number with a value from O through 11.

. For the EX8216 switch, replace plane-number with a value from O through 7.

maintenance
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Related . show chassis fabric plane on page 747

Documentation . . .
. show chassis fabric plane-location on page 790

« show chassis fabric summary
« Creating a Fabric Port Group

« Fabric Management Overview

List of Sample Output request chassis fabric plane O online on page 390
request chassis fabric plane O offline on page 390
request chassis fabric plane O online (EX8200 switch) on page 390
request chassis fabric plane (MX2020 Router) on page 390
request chassis fabric plane (MX2010 Router) on page 390

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output
request chassis fabric plane O online

user@host> request chassis fabric plane O online
Online initiated, use “show chassis fabric plane” to verify

request chassis fabric plane 0 offline

user@host> request chassis fabric plane O offline
Offline initiated, use “show chassis fabric plane” to verify

request chassis fabric plane O online (EX8200 switch)

user@host> request chassis fabric plane O online

Plane O is already active

request chassis fabric plane (MX2020 Router)
user@host> request chassis fabric plane 2 online
Plane 2 is already active

request chassis fabric plane (MX2010 Router)

user@host> request chassis fabric plane 4 online
Plane 4 is already active
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request chassis feb

List of Syntax

Syntax

Syntax (ACX Series
Routers)

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

List of Sample Output

Output Fields

Syntax on page 391
Syntax (ACX Series Routers) on page 391

request chassis feb (offline | online | restart) slot slot-number

request chassis feb restart slot slot-number

Command introduced in Junos OS Release 8.0.
Command introduced in Junos OS Release 12.2 for the ACX Series Universal Access
Routers.

(M120 router only) Control the operation of the specified Forwarding Engine Board (FEB).

(ACX Series routers) Restart the specified FEB.

offline—Take the specified FEB offline.
online—Bring the specified FEB online.
restart—Restart the specified FEB.

slot slot-number—FEB slot number. Replace slot-number with a value from O through 5.

maintenance

. show chassis feb on page 831

. show chassis fabric feb on page 702

« show chassis fpc-feb-connectivity on page 876
. feb

« Switching Control Board Redundancy

request chassis feb offline slot O on page 391
request chassis feb online slot O on page 391
request chassis feb restart slot O on page 392

When you enter this command, you are provided feedback on the status of your request.

request chassis feb (M120 Router)

request chassis feb offline slot O

user@host> request chassis feb offline slot O
Offline initiated, use “show chassis feb” to verify

request chassis feb online slot O

user@host> request chassis feb online slot O
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Online initiated, use “show chassis feb” to verify

request chassis feb restart slot O

user@host> request chassis feb restart slot O
Restart initiated, use “show chassis feb” to verify

request chassis feb (ACX Series Routers)

user@host> request chassis feb restart slot O
FEB will be restarted NOW.
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request chassis fpc

List of Syntax

Syntax

Syntax (TX Matrix and
TX Matrix Plus
Routers)

Syntax (MX Series
Routers)

Syntax (MX2020 3D
Universal Edge
Routers)

Syntax (MX2010 3D
Universal Edge
Routers)

Syntax (QFabric
System)

Syntax (PTX Series
Packet Transport
Switches)

Release Information

Description

Syntax on page 393

Syntax (TX Matrix and TX Matrix Plus Routers) on page 393
Syntax (MX Series Routers) on page 393

Syntax (MX2020 3D Universal Edge Routers) on page 393
Syntax (MX2010 3D Universal Edge Routers) on page 393
Syntax (QFabric System) on page 393

Syntax (PTX Series Packet Transport Switches) on page 393

request chassis fpc (offline | online | restart) slot slot-number

request chassis fpc (offline | online | restart) slot slot-number
<lcc number>

request chassis fpc (offline | online | restart) slot slot-number
<all-members>

<local>

<member member-id>

request chassis fpc (offline | online | restart) slot slot-number
request chassis fpc (offline | online | restart) slot slot-number

request chassis fpc

<interconnect-device name slot slot-number (offline | online) >
<(offline | online) interconnect-device name slot slot-number>
<slot slot-number interconnect-device name (offline | online) >

request chassis fpc (offline | online | restart) slot slot-number

Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS 11.3 for QFX Series.

Command introduced in Junos OS 12.1 for PTX Series Packet Transport Switches.
Command introduced in Junos OS Release 12.3 for MX2020 3D Universal Edge Routers.
Command introduced in Junos OS Release 12.3 for MX2010 3D Universal Edge Routers.

(M20, M40, M40e, M120, M160, M320, MX Series, and T Series routers, QFabric systems,
EX Series switches, and PTX Series Packet Transport Switches only) Control the operation
of the Flexible PIC Concentrator (FPC). For information about the meaning of “FPCs” on
the switches, see EX Series Switches Hardware and CLI Terminology Mapping.
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Options

i

NOTE: Beginningin Junos OS 12.3, it is possible that FPCs brought offline
using the request chassis fpc slot fpc-slot offline operational-mode CLI
command can come online during a configuration commit or power-supply
replacement procedure. As an alternative, use the set fpc fpc-slot power off
configuration-mode command at the [edit chassis] hierarchy level to ensure
that the FPCs remain offline.

offline—Take the FPC offline.

online—Bring the FPC online.

interconnect-device name—(QFabric systems only) Bring the Flexible Port Concentrator
(FPC) on the QFX3008-I| Interconnect device either offline or online:

(QFabric System) On a QFabric system, specify the name of the QFX3008-I
Interconnect device containing the Flexible Port Concentrator (FPC) you want to
bring either offline or online.

restart—Restart the FPC.

slot slot-number—FPC slot number:

M20 router—0O through 3.
M120 router—0 through 5.

MX240 router—0 through 2. On the MX240 router, slot-number corresponds to
the Dense Port Concentrator (DPC) slot number. If an MPC is installed, slot-number
corresponds to the MPC slot number.

MX480 router—O0O through 5. On the MX480 router, slot-number corresponds to
the Dense Port Concentrator (DPC) slot number. If an MPC is installed, slot-number
corresponds to the MPC slot number.

MX960 router—0 through 11. On the MX960 router, slot-number corresponds to
the Dense Port Concentrator (DPC) slot number. If an MPC is installed, slot-number
corresponds to the MPC slot number.

MX2020 router—O0 through 19.
MX2010 router—0 through 9.

TX Matrix and TX Matrix Plus routers only—On the TX Matrix router, if you specify
the number of the T640 router by using the lcc number option (the recommended
method), replace slot-number with a value from O through 7. Otherwise, replace
slot-number with a value from O through 31.

Likewise, on a TX Matrix Plus router, if you specify the number of the T1600 router
by using the lcc number option (the recommended method), replace slot-number
with a value from O through 7. Otherwise, replace slot-number with a value from
0 through 31. For example, the following commands have the same result:

user@host> request chassis fpc lcc 1slot 1 offline
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user