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About the Documentation

« Documentation and Release Notes on page xi
« Using the Examples in This Manual on page xi
« Documentation Conventions on page xiii

« Documentation Feedback on page xv

« Requesting Technical Support on page xv

Documentation and Release Notes

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

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

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

Using the Examples in This Manual

If you want to use the examples in this manual, you can use the load merge or the load
merge relative command. These commands cause the software to merge the incoming
configuration into the current candidate configuration. The example does not become
active until you commit the candidate configuration.

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.
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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;

}
}
}

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

}
}
}
}

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.

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]

xii Copyright © 2018, Juniper Networks, Inc.
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user@host# edit system scripts
[edit system scripts]

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

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

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

Documentation Conventions

Table 1 on page xiii defines notice icons used in this guide.

Table 1: Notice Icons

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

Q Tip Indicates helpful information.

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

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

Convention Description Examples

Bold text like this Represents text that you type. To enter configuration mode, type the
configure command:

user@host> configure

Copyright © 2018, Juniper Networks, Inc. xiii
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Table 2: Text and Syntax Conventions (continued)

Convention

Fixed-width text like this

Description

Represents output that appears on the
terminal screen.

Examples

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 CLJ 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)

[ 1 (square brackets)

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

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

rsvp { # Required for dynamic MPLS only

community name members [
community-ids ]

Indention and braces ({ })

Identifies a level in the configuration
hierarchy.

; (semicolon)

Identifies a leaf statement at a
configuration hierarchy level.

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

GUI Conventions

Bold text like this

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

« Inthe Logical Interfaces box, select
All Interfaces.

« To cancel the configuration, click
Cancel.

Xiv
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Table 2: Text and Syntax Conventions (continued)

Convention Description Examples
> (bold right angle bracket) Separates levels in a hierarchy of menu In the configuration editor hierarchy,
selections. select Protocols>Ospf.

Documentation Feedback

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

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

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

Requesting Technical Support

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

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

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

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

Self-Help Online Tools and Resources

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

« Find CSC offerings: https://www.juniper.net/customers/support/
« Search for known bugs: https:/prsearch.juniper.net/
« Find product documentation: https:/www.juniper.net/documentation/

« Find solutions and answer questions using our Knowledge Base: https://kb.juniper.net/
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. Download the latest versions of software and review release notes:
https://www.juniper.net/customers/csc/software/

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

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

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

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

Opening a Case with JTAC

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

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

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

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

XVi
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PART 1

Overview

« Understanding the PTX3000 Integrated Photonic Line System Architecture and
Configuration on page 3

« Understanding Optical Supervisory Channel Commmunication in the Amplifier
Chain on page 11
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CHAPTERI1

Understanding the PTX3000 Integrated
Photonic Line System Architecture and
Configuration

« Integrated Photonic Line Card Base and Expansion Module Overview on page 3
« Understanding the Integrated Photonic Line Card Architecture on page 6

» Understanding How to Configure the Integrated Photonic Line Card on page 9

Integrated Photonic Line Card Base and Expansion Module Overview

The PTX3000 integrated photonic line system is a fully integrated photonic line system
for converged core and metro core packet optical networks running point-to-point and
ring topologies. The PTX3000 integrated photonic line system includes the following
optional components:

. Integrated photonic line card (IPLC) base module

« Integrated photonic line card (IPLC) expansion module

The external optical inline amplifier (ILA) provides periodic amplification of the optical
line signal to enable long distance transmission.

A comprehensive management strategy enables complete management through both
the Junos OS CLI and optionally through the Connectivity Services Director (CSD)
application running on the Junos Space Network Management Platform.

To complete the optical solution, Juniper Networks integrated 100G Coherent
transponders can be leveraged, along with the IPLC base module, IPLC expansion module,
optical ILA and CSD to provide an end-to-end, fully managed packet optical solution.

This topic provides an overview of the integrated photonic line card (IPLC) base module
and expansion module and includes the following sections:

« Overview on page 4

« Configuring, Managing, and Monitoring the IPLC on page 4

« High Availability, Resiliency, and Integrity on page 5

- Usability, Serviceability, Security and Troubleshooting on page 5
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Overview

The IPLC base module provides the combined functionality of a 32-port reconfigurable
optical add/drop multiplexer (ROADM), optical amplifier, optical equalizer, and optical
channel monitor on a single card. It enables ad-hoc allocation of network bandwidth for
high-demand, real-time applications, and network services that are delivered over an
optical fiberinfrastructure. You can use the IPLC expansion module to increase the system
capacity to 64 channels.

Figure 1: IPLC Point-to-Point Configuration

~IPLC IPLC-.,
=== (L
' ILA ILA ILA "
i pL [ b
L[| (IR
&
PTX3000 PTX3000 %

Figure 1on page 4 shows a typical IPLC point-to-point configuration. In this configuration,
the Line IN and Line OUT ports on the front of the IPLC base modules are connected to
Juniper Networks’ optical inline amplifier (ILA) in the optical fiber network. Optical ILA
nodes are typically placed into the network where the fiber lengthis greater than 80—100
km. For a complete description of the IPLC hardware and optical ILA, see the PTX3000
Packet Transport Router with Integrated Photonic Line Card.

For ring configurations and other configurations that require east-west communications,
you can connect two IPLC base modules together to form a two-degree node that consists
of two 32-port ROADMSs, each with its own line termination. You can also express traffic
east-west on a wavelength-by-wavelength basis. You configure all channel routing
through software.

Configuring, Managing, and Monitoring the IPLC

You can configure, manage, and monitor the components of the PTX3000 integrated
photonic line system in several ways. This section provides an overview of these methods
and their capabilities.

Junos OS CLI

Using the Junos OS CLlI, you can configure, manage, and monitor IPLC modulesinasimilar
way to standard PTX3000 Series line cards—that is, by entering a minimum set of CLI
commands and making the proper physical connections between the various components
on the front panel of the line system.

Starting with Junos OS Release 17.1R1, you can configure and manage optical ILAs across
the optical supervisory channel (OSC) of the amplifier chain of the PTX3000 integrated
photonic line system.

Copyright © 2018, Juniper Networks, Inc.
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Junos Space Connectivity Services Director

Optionally, you can use the GUI-based Junos Space Connectivity Services Director to
configure, manage, and monitor the IPLC. For a complete description of the Junos Space
Connectivity Services Director software, see Junos Space Connectivity Services Director.

SNMP

You can use SNMP to configure and manage both IPLC modules and the optical ILA.

Optical Supervisory Channel

An integrated optical supervisory channel (OSC) automates control of the optical layer
by providing control and management of the line system components, as well as optical
ILAs in the amplifier chain.

High Availability, Resiliency, and Integrity

Theintegrated photonic line system s a standalone appliance that resides in the PTX3000
chassis. There is no data path between IPLC modules and the high-speed backplane or
the interface cards in the chassis. Because the IPLC modules are not connected to the
PTX3000 high-speed backplane, resets and upgrades to the system software do not
affect traffic running on the IPLC modules. From an optical perspective, the IPLC modules
tolerate both fast and slow changes in physical conditions. For example, if a large number
of optical channels disappear due to a fiber cut, the IPLC has sophisticated control circuitry
that prevents any errors on the remaining channels. Similarly, slow degradation of the
fiber plant is also accommodated to ensure optimal performance across the lifespan of
the system. To ensure error-free transmission across both long fiber runs and large
numbers of wavelengths on spans, IPLC modules and optical ILAs automatically controls
the power of each channel.

Usability, Serviceability, Security and Troubleshooting

Traditionally, wavelength-division multiplexing (WDM) systems and subsystems have
relied on a high degree of manual configuration and fine-tuning from expert users to
enable signals to be transmitted error free across the inherently analog medium of optical
fiber. The IPLC automates these activities to the point that adding a wavelength is as
simple as configuring a port on the router. No optical expertise is required because the
IPLC automates the introduction, removal, and balancing of optical channels and you
simply need to enable the traffic-carrying port by setting some basic Junos OS CLI
commands.

WDM networks typically contain many elements and identifying underlying failure points
is often complex. With the IPLC, if at any point traffic is interrupted, the system raises a
number of alarms to notify the management and control layers of the system and also
to help quickly and easily identify the root cause of the failure.

Performance Monitors

Alarms and analog performance monitors are available to allow expert or non-expert
users easily identify and localize faults. Performance monitors monitor analog data and
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alarms enabling you to quickly view the health of the line system as well as the amplifier
chain. You can quickly and easily configure and enable alarm thresholds at the various
monitoring points on both IPLC modules and the optical ILA.

Release History Table Release Description

171R1 Starting with Junos OS Release 17.1R1

Related . Understanding the Integrated Photonic Line Card Architecture on page 6

Documentation
. Understanding How to Configure the Integrated Photonic Line Card on page 9

Understanding the Integrated Photonic Line Card Architecture

This topic provides an architectural and functional overview of the IPLC and includes the
following sections:

« Architecture Overview on page 6

« Functional Component Overview on page 7

Architecture Overview

You can use the integrated photonic line system to transport 100 Gbps coherent DWDM
optics located in either the same or different PTX3000 chassis, a PTX5000 chassis, or
an MX Series chassis—simply make the proper physical connections between the ADD
and DROP ports on the IPLC module and the interface in the chassis. All connections
between the DWDM optics and the IPLC are made through the front panel. The IPLC
base module accepts and then multiplexes 32 individual wavelengths (connected through
the ADD and DROP ports on the front panel) into a single fiber pair. If you require more
than 32 channels, you can connect the optional IPLC expansion module to the IPLC base
module to increase the port capacity of the node to 64 ports.

The wavelengths from the ADD and DROP ports are then amplified, monitored, and
controlled and then transmitted towards the optical network over the Line OUT port on
front panel of the IPLC base module. In the reverse direction, the received signals from
the optical network on the Line IN port are amplified to overcome for loss in the optical
fiber and then demultiplexed into individual wavelengths and sent to the configured ADD
and DROP ports on the front panel.

The 32 channels provided by the IPLC base module are known as the odd channels. The
32 channels provided by the optional IPLC expansion module are known as the even
channels. This odd and even designation reflects the default wavelengths the channels
support.

In the multiplexing-add path, the 32 even channels from the IPLC expansion module are
interleaved with the 32 odd channels from the IPLC base module. In the
demultiplexing-drop path, the 32 even channels are separated from the odd channels
using a deinterleaver. All 64 channels go through the main common components used
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for ampilification and equalization. All 32 channels on the IPLC base module are 100 GHz
spaced, per the ITU-T Grid Specifications (G.694.1). The 32 channels on the IPLC
expansion module are offset from the IPLC base module channels by 50 GHz.

Two-Degree Node

For ring topologies and other network topologies that require a two-degree node for
east-and west communications, you can connect two IPLC base modules together
through the PT IN-PT OUT ports on the front panel and enter a few CLI commands to
form a two-degree node. Two-degree nodes enable you to route wavelengths in both
directions.

Functional Component Overview

The high-level optical functional block diagram of the combined functions of both the
IPLC base module and the IPLC expansion module are shown in Figure 2 on page 7.

Figure 2: Combined Functions of the IPLC Base and Expansion Modules
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IPLC Base Module Functional Components

The main building blocks of the IPLC base module architecture are as follows:

. A 2x1wavelength selective switch (WSS) on the add path selects wavelengths from
among all channels presented from the 32 Add ports of the IPLC base module (shown
in bluein Figure 2 on page 7) and from the 32 Add ports on the IPLC expansion module
(shownin gray in Figure 2 on page 7).

« A booster erbium-doped fiber amplifier (EDFA) (E1) followed by a variable optical
attenuator (VOA) compensate for the loss of the WSS, multiplexer, and 3 dB coupler.

. Avariable gain preamplifier EDFA (E2) to compensate for the loss of the preceding
fiber span.

« An optical channel monitor (OCM) with three points of observation including the
following:

- Booster EDFA (E1) output
- Preamplifier EDFA (E2) output

- The combined channels of the local add function at the input of the WSS, which
indicates which channels (both odd and even channels) are being added locally
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Related
Documentation

- An optical supervisory channel (OSC) communicates inband with the remote IPLC
modules, as well as the optical ILA and is used for the analysis of the fiber span
characteristics, performance monitoring, and IPLC fault handing.

- An optical splitter is used to broadcast the received signal from the output of the
preamplifier (E2) toward both DROP and PT IN and PT OUT ports

- Four power monitors:

- AWG Add—Monitors the input of the WSS measuring the total input power of the
combined channels of the local add function

- Express In—Monitors the input of the WSS measuring the total input power at the
input to the WSS coming from the PT IN and PT OUT express ports

- Line IN—Monitors the input at the Line IN port, for detection of the incoming line
signal optical power

- Line OUT—Monitors the output at the Line OUT port, for detection of the outgoing
line signal optical power

. OSC ADD—Monitors OSC power at Line OUT

- OSC DROP—Monitors OSC power at Line IN

IPLC Expansion Module Functional Components

The IPLC expansion module is a passive multiplexer/demultiplexer that interfaces only
with the IPLC base module. The IPLC expansion module receives its sole input from and
delivers its sole output to the IPLC base module through the XPN IN and XPN OUT ports.
As such, it does not interface directly with the network or the high-speed backplane of
the PTX3000 Series router. Figure 2 on page 7 shows the main building blocks for both
the IPLC base module and expansion module, which include:

. Add filter capable of multiplexing 32 DWDM channels of certain wavelengths

« Drop filter capable of demultiplexing 32 DWDM channels having the same certain
wavelengths

« Demultiplexing filter whose input (whichis also the sole input to the expansion module)
is monitored through a power detector. The power detector determines whether light
is present. If light is present, the power detector determines whether the light has
reached the expansion module through the patch cord between the IPLC base module
and the IPLC expansion module.

« Integrated Photonic Line Card Base and Expansion Module Overview on page 3

« Understanding How to Configure the Integrated Photonic Line Card on page 9
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Understanding How to Configure the Integrated Photonic Line Card

This topic describes the basic configuration process for the IPLC modules and includes
the following sections:

« Understanding the Front Panel Connections on page 9

« Recommended Slot Placement on page 9

« Understanding How to Configure Wavelengths on the IPLC Ports on page 10

« Understanding How to Configure the Wavelength Operational Mode on page 10

Understanding the Front Panel Connections

The IPLC base module and expansion module are slide-in cards that each occupy a single
slot within the PTX3000 chassis. Unlike line cards, the IPLC does not connect into the
high-speed data backplane of the chassis, but rather provides the following optical
functions that you connect through the front panel:

« LineIN and Line OUT ports—An input and an output port to connect to the optical line
system, such as the optical ILA, or to another IPLC module.

« PTINandPT OUT ports—An input and an output port to connect to another IPLC base
module. You can use these ports to connect two IPLC base modules together to form
a two-degree node.

« XPNIN and XPN OUT ports—An input and an output port to connect to an IPLC
expansion module.

. ADD and DROP ports—A total of 32 pairs of ports (32 ADD ports and 32 DROP ports)
for 32 DWDM channels on the IPLC base module. The optional expansion module
doubles the number of ADD and DROP ports to 64 ports, labeled 32 through 63 on the
front panel.

The IPLC modules are designed to connect the ADD and DROP ports on the front panel
to compatible DWDM PICs in the same chassis, or to PICs or MICs in a remote chassis.
PTX Series IPLC Compatibility provides a complete list of the PICs and MICs that are
compatible with the IPLC ports.

Recommended Slot Placement

To minimize slot requirements and maximize shelf capacity, each IPLC module requires
only a single FPC or PIC slot. These slot requirements are especially important if you are
configuring a two-degree node or increasing the channel capacity to 64 channels.

Q BEST PRACTICE: We recommend that you place the IPLC modules into the
same FPC/PIC slot pair on the PTX3000 chassis.
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Understanding How to Configure Wavelengths on the IPLC Ports

The WSS on the IPLC base module controls all port wavelengths, which you configure
on awavelength-by-wavelength basis. IPLC port mapping is fixed to a specific wavelength
and frequency; each port accepts a single, preset wavelength depending on whether the
port is located on the IPLC base module or expansion module. For a complete list of IPLC
port mapping, see wavelength (IPLC).

Understanding How to Configure the Wavelength Operational Mode

Related
Documentation

The IPLC supports three possible modes of operation for IPLC wavelengths on the add
and drop ports as follows:

. blocked—(Default) If there is no explicit configuration for the IPLC wavelength, the

wavelength is in blocked mode.

« switch—Switches the specified IPLC wavelength to an optical interface on the same
or different chassis, including a remote chassis.

To switch a wavelength to an optical interface on the same chassis, enter the following
inthe CLI:

user@host# set chassis fpc fpc-slot optical-options wavelength nm switch
interface-name

To switch a wavelength to an optical interface on a remote chassis, enter the following
inthe CLI:

user@host# set chassis fpc fpc-slot optical-options wavelength nm switch remote

For complete details on switching a wavelength to an optical interface, see “Configuring
the Integrated Photonic Line Card to Switch Wavelengths to Local or Remote Optical
Interfaces” on page 29.

. wss-express-in—Bypass the specified wavelength.

For example, to bypass wavelength 1550.12 on the IPLC in slot 1:

user@host# set chassis fpc 1 optical-options wavelength 1550.12 wss-express-in

0 NOTE: Bypassing wavelengthsis supported only on IPLC two-degree nodes
running express traffic. For more information, see “Configuring a
Two-Degree Node for Express Traffic” on page 21.

. Understanding the Integrated Photonic Line Card Architecture on page 6

. Integrated Photonic Line Card Base and Expansion Module Overview on page 3
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Understanding Optical Supervisory
Channel Communication in the Amplifier
Chain

« Understanding Optical Supervisory Channel Commmunication in the Amplifier
Chain on page 11

Understanding Optical Supervisory Channel Communication in the Amplifier Chain

Starting with Junos OS release 17.1, you can control and manage optical inline amplifiers
(ILA) over the optical supervisory channel (OSC) of the PTX3000 integrated photonic
line system. This topic provides an overview of the OSC communication across the
PTX3000 integrated photonic line system when you are using Juniper Networks optical
inline amplifiers (ILA)s in the amplifier chain. It also describes the control and manage
capabilities of the optical ILA through the Junos OS CLI. The following sections are
included:

« Understanding the Functional Components of the Optical Inline Amplifier on page 11

« Understanding How the Optical ILA is Managed and Controlled on page 12

Understanding the Functional Components of the Optical Inline Amplifier

To understand OSC communications, it is helpful to understand the functional
components of the optical ILA. Understanding these components also helps when you
are configuring the optical ILA or interpreting status output through the Junos OS CLI.

The optical ILA is a bidirectional amplifier that provides optical gain for the dense
wavelength division multiplexing (DWDM) signal traversing the amplifier in each direction.
You can use the optical ILA in packet optical multispan linear networks, as well as
multispan ring networks.
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Figure 3: Functional Overview of Optical Inline Amplifier
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There are two independent optical paths on the optical ILA:

« Line A Input to Line A Output
« Line BInput and Line B Output

Channels, shown as green arrows in Figure 3 on page 12, received at Line A Input are
amplified by E_AB, a variable gain erbium-doped fiber amplifier (EDFA), attenuated by
VOA_B, a variable optical amplifier (VOA), and transmitted out Line B Output. Channels
received at Line B Input are amplified by a second variable gain EDFA (E_BA), attenuated
by VOA_A, and transmitted out Line A Output.

Understanding How the Optical ILA is Managed and Controlled

For OSC communications, the optical ILA uses two OSC channels: OSC_A and OSC_B.
The OSC channel (shown in red arrows in Figure 3 on page 12, is bidirectional in a given
direction; OSC_A uses Line A Input and Line A Output, whereas OSC_B uses Line B Input
and Line B Output. When an OSC message is received from a downstream node on Line
A Input, the amplifier responds to the message over Line A Output. For upstream OSC
communications, Line B Input receives an OSC message and responds to it over Line B
Output. OSC communications are sent over an inband optical channel. Nodes can be
either an optical ILA or an IPLC module in the PTX3000 integrated photonic line system.

Figure 4 on page 13 illustrates the management, control, and communication of the
optical ILA in the amplifier chain. You can manage the optical ILA using an SNMP network
management system (NMS), Juniper Networks Connectivity Services Director over the
DMl interface, the user interface of the optical ILA, or through the Junos OS CLI.
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Figure 4: Management, Control and Communication of the Optical Inline Amplifier Chain
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For OSC communications across the amplifier chain, the PTX3000 integrated photonic
line system uses an anchor IPLC module, which communicates directly with each optical
ILA. Because IPLC modules are standalone appliances in the chassis, they have no host
path connectivity to the routing engine or switch fabric and thus have no connectivity to
other FPC interfaces, as such, all OSC communications go through the anchor IPLC. You
can designate only one IPLC in the line system as the anchor of the amplifier chain.

For OSC communications and identification purposes, you assign each IPLC module and
each optical ILA a unique, private IP address. OSC communications use an internal private
LAN and IPLC modules and optical ILAs must be on the same, private |P subnet. OSC
management IP addresses are not advertised by the PTX3000 Series router and are not
auto-discoverable. You can further identify optical ILAs by specifying a unique
identification number. IPLC modules are also identified by their MAC address.

NOTE: You can configure only one IPLC module as the anchor IPLC of the
PTX3000 integrated photonic line system and you must specify that the
remote PTX3000 router as not an anchor IPLC.

NOTE: For OSC communications, all optical ILAs and IPLC modules must be
on the same, private IP subnet as the anchor IPLC.

SNMP Management Overview and Configuration

If you are using an SNMP network management system (NMS) to manage the optical
ILAs in the amplifier chain, there is no direct communication between the optical ILAs in
the amplifier chain and the SNMP NMS. All communication to and from the SNMP NMS
and optical ILAs in the chain is handled by the anchor IPLC module. The IPLC modules
relays the command to the specified optical ILA. Each command from the NMS must
include a community string indicating the unique identification number of the optical ILA
in the amplifier chain. SNMP traps are propagated from each optical ILA to the anchor
IPLC and out to the SNMP NMS.
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The following various get/set commands are supported from the SNMP NMS:

.« Commands: Save a configuration, restore a configuration, upgrade firmware

. Set the optical ILA: power threshold crossing alerts (TCA)s for the optical ILA
performance monitors

. Get the specified optical ILA: part number, serial number, uptime, temperature, fan
speed, firmware upgrade status, SNMP user information, EDFA (module type, part
number, working status, gain, temperature), optical power, VOA attenuation, and OSC
(index).

. View active alarms and historical alarms

Optical ILA Control and Management Features Available in the Junos OS CLI

The OSC enables you to control and manage certain capabilities on the optical ILA
through the Junos OS CLI. Table 3 on page 14 describes the Junos OS CLI capabilities for
the optical ILA.

0 NOTE: To configure all other optical ILA parameters not supported in the
Junos OS CLI, see PTX3000 Packet Transport Router with Integrated Photonic
Line Card.

Table 3: Summary of Optical ILA Configuration Capabilities in Junos OS CLI

Optical ILA
Configuration Capability

in Junos OS CLI

What it is and Where to Find it in the Guide

Unigue identification
number

Configure a unigue ID for the optical ILA for OSC communication, see “Configuring the Optical LA
Identification Number” on page 37

IP address

Configure the optical ILA IP address for OSC communication, see “Configuring the IP Address of
an Optical Inline Amplifier” on page 39

Security, software
upgrades, and resets

Configure user authentication, perform software upgrades and soft and hard reset, see “Configuring
Optical ILA Authentication Through the Junos OS CLI” on page 40 and “Upgrading the Optical
Inline Amplifier from the Junos OS CLI” on page 41

Status

View statistics for the following components on the optical ILA:

« View manufacturing details, power and temperature information, fan information, and so on:
show chassis fpc optical-properties amplifier-chain ila summary

« EDFA (E_AB or E_BA), see show chassis fpc optical-properties amplifier-chain ila edfa
« OSC (OSC_A and OSC_B), see show chassis fpc optical-properties amplifier-chain ila osc
« VOA (VOA_A and VOA_B), see show chassis fpc optical-properties amplifier-chain ila voa

« Alarms, see show chassis fpc optical-properties amplifier-chain ila alarms
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Table 3: Summary of Optical ILA Configuration Capabilities in Junos OS CLI (continued)

Optical ILA
Configuration Capability

in Junos OS CLI What it is and Where to Find it in the Guide

Performance monitors Configure and view threshold crossing alerts (TCA)s for the optical ILA performance monitors.
Performance monitors monitor the health of the optical ILA at various points on the optical ILA
hardware based on threshold levels. TCAs can give the management system an early indication
as to the state of the associated entity when it crosses a certain threshold. You can use the CLI
to configure and manage the these items on the optical ILA performance monitors:

« Enable and configure TCAs on an optical ILA, see “Enabling and Configuring Thresholds on the
Optical Inline Amplifier Performance Monitors” on page 51.

« View statistics for the optical ILA performance monitors including:
« show chassis fpc optical-properties amplifier-chain ila pm-current
« show chassis fpc optical-properties amplifier-chain ila pm-currentday

« show chassis fpc optical-properties amplifier-chain ila pm-previousday

Understanding How to Configure the OSC Using the Junos OS CLI

To configure the OSC in the PTX3000 integrated photonic line system and amplifier
chain:

1. Configure one of the IPLC modules in the line system as the anchor IPLC, see
“Configuring the Anchor IPLC of the Amplifier Chain” on page 34.

2. Configure a unique IP address on the anchor IPLC module, see “Configuring the IP
Address of the Anchor IPLC” on page 35.

3. Configure the MAC address of the anchor IPLC, see “Configuring the MAC Address of
the Anchor IPLC” on page 36.

4, Configure a unique identification number for each optical ILA in the amplifier chain,
see “Configuring the Optical ILA Identification Number” on page 37.

5. Configure a unique IP address for each optical ILA in the amplifier chain, see
“Configuring the IP Address of an Optical Inline Amplifier” on page 39.

For the complete procedure, see “Configuring the Optical Supervisory Channel Across
the Amplifier Chain of the PTX3000 Integrated Photonic Line System” on page 33.

Related . Enabling and Configuring Thresholds on the Optical Inline Amplifier Performance
Documentation Monitors on page 51

« Enabling and Configuring Thresholds on the Integrated Photonic Line Card Performance
Monitors on page 45

« Configuring the Optical Supervisory Channel Across the Amplifier Chain of the PTX3000
Integrated Photonic Line System on page 33

« Example: Configuring the Optical Supervisory Channel for the Integrated Photonic Line
System and Optical Inline Amplifier on page 73
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PART 2

Integrated Photonic Line Card and Optical

Inline Amplifier Configuration

« Configuring Integrated Photonic Line Card Nodes on page 19
« Configuring and Managing Express Traffic on Two-Degree IPLC Nodes on page 25

« Switching Wavelengths on the IPLC to Optical Interfaces in a Local or Remote
Chassis on page 27

« Configuring the Optical Supervisory Channel in the Amplifier Chain When Using the
Optical Inline Amplifier on page 33

« Configuring Performance Monitor Thresholds on page 45
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CHAPTER 3

Configuring Integrated Photonic Line Card
Nodes

« Increasing the Channel Capacity of the Node on page 19
« Configuring a Two-Degree Node for Express Traffic on page 21

« Configuring Wavelengths on the Integrated Photonic Line Card Add and Drop
Ports on page 22

Increasing the Channel Capacity of the Node

The IPLC base module can accept and multiplex (add) and demultiplex (drop) up to 32
individual wavelengths into a single fiber pair. If you require more than 32 channels, you
can increase the IPLC node capacity to 64 channels by connecting the IPLC expansion
module to the IPLC base module. This procedure describes how to connect these two
modules and configure the IPLC node to support 64 channels.

Before you begin, you must physically connect the IPLC base module and expansion
module together as follows:

« Install the IPLC base module and the IPLC expansion module into the PTX3000 chassis.

0 BEST PRACTICE: We recommend that you place the IPLC modules into
the same FPC/PIC slot pair in the PTX3000 chassis.

« Connect the two IPLC modules together as follows:

- Connect the XPN IN port of the IPLC base module to the XPN OUT of the IPLC
expansion module.

- Connect the XPN OUT port of the IPLC base module to the XPN IN of the IPLC
expansion module.

Q BEST PRACTICE: Always refer to the PTX3000 Packet Transport Router
Hardware Guide when connecting or disconnecting cables on the IPLC
modules. See PTX3000 Packet Transport Router Hardware Guide.
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To upgrade an IPLC configuration to 64 channels, create a logical association between
the IPLC base module and the IPLC expansion module:

1.

From configuration mode, specify the slot location of the IPLC base module and access
the IPLC configuration hierarchy.

[edit]
user@host# edit chassis fpc slot optical-options

For example, if the IPLC base module resides in slot 1:

[edit]
user@host# edit chassis fpc 1 optical-options

Specify the slot location of the IPLC expansion module resides.

[edit chassis edit chassis fpc 1 optical-options]
user@host# set expansion-card fpc fpc-slot

For example, if the IPLC expansion module resides in slot 2:

[edit chassis edit chassis fpc 1 optical-options]
user@host# set expansion-card fpc 2

Verify the logical connection between the IPLC base module and expansion module.

user@host> show chassis fpc 1

optical-options {
expansion-card {

fpc {
2;
3

}

If the configuration is correct, save it.

[edit chassis]
user@host# commit

Configure the wavelengths on the IPLC ports, see either “Switching a Wavelength to
an Optical Interface on a Remote Chassis” on page 28, “Switching a Wavelength to
an Optical Interface in the Same Chassis” on page 27, or “Bypassing a Wavelength”
on page 25.

Related . Understanding How to Configure the Integrated Photonic Line Card on page 9

Documentation

. Integrated Photonic Line Card Base and Expansion Module Overview on page 3

. Understanding the Integrated Photonic Line Card Architecture on page 6

20
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Configuring a Two-Degree Node for Express Traffic

For metro linear and metro ring topologies that require a two-degree node, you can
connect two IPLC base modules together to form a two-degree IPLC node. This enables
you to run express traffic in two directions. This topic describes how to setup and configure
an IPLC two-degree node.

Before you begin, complete the following hardware tasks:

Install and connect the two IPLC base modules together through the PTINand PTOUT
ports. These two IPLC modules form the two-degree IPLC node.

Q BEST PRACTICE: We recommend that you place the IPLC modules into
the same FPC/PIC slot pair on the PTX3000 chassis.

Connect the Line IN and Line OUT ports on the two IPLC modules to the fiber span in
each direction.

Q BEST PRACTICE: Anytime you need to disconnect or connect the fiber span

from the Line IN and Line OUT ports on the IPLC module, we recommend you
disable the optical supervisory channel and the erbium-doped fiber amplifiers
on the IPLC.

Always refer to the PTX3000 Packet Transport Router Hardware Guide when
connecting or disconnecting cables on the IPLC modules. See PTX3000 Packet
Transport Router Hardware Guide.

To configure a two-degree IPLC node:

1.

2.

On the first IPLC base module, specify that the traffic on the PT IN and PT OUT ports
is express traffic.

[edit]
user@host# set chassis fpc slot optical-options express-in fpc slot

For example, if the first IPLC base module resides in slot 1and the second IPLC base
module resides in slot 2, enter the following:

[edit]
user@host# set chassis fpc 1 optical-options express-in fpc 2

On the second IPLC base module, specify that the traffic on the PT IN and PT OUT
ports is express traffic.

[edit]
user@host# set chassis fpc slot optical-options express-in fpc slot

For example, if the second IPLC base module resides in slot 2 and the first IPLC base
module resides in slot 1:
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[edit]
user@host# set chassis fpc 2 optical-options express-in fpc 1

0 NOTE: You canhave only one association between two IPLC base modules
running in express-in mode.

3. Verify that the two IPLC base modules are now associated together. For example:

[edit chassis fpc 1]
user@host# show

optical-options {
express-in {

fpc {
2;
b
}
¥
[edit chassis fpc 2]

user@host# show

optical-options {
express-in {
foc {
1;
}

}

4. If the configuration is correct, save it.

[edit chassis]
user@host# commit

5. Configure the wavelengths on the IPLC ports, see “Bypassing a Wavelength” on
page 25.

Related . Understanding How to Configure the Integrated Photonic Line Card on page 9

D tati
ocumentation Understanding the Integrated Photonic Line Card Architecture on page 6

Example: Integrated Photonic Line Card in a Metro Linear Packet Optical Configuration
on page 59

Configuring Wavelengths on the Integrated Photonic Line Card Add and Drop Ports

To configure the IPLC to add or drop a specific wavelength:

1. Specify the slot location of the IPLC module and access the IPLC configuration
hierarchy.
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[edit]
user@host# edit chassis fpc slotoptical-options

For example, if the IPLC module resides in slot 1, enter the following:

[edit]
user@host# edit chassis fpc 1 optical-options

Specify the wavelength you want to support.

[edit chassis fpc 1 optical-options]
user@host# set wavelength nm

For example, to support wavelength 1550.12, enter:

[edit chassis fpc 1 optical-options]
user@host# set wavelength 1550.12

0 NOTE: You can only specify the wavelengths listed here wavelength. If
you enter an unsupported value you are prompted with an error message.

Verify that the configuration. For example:

[edit chassis fpc 1 optical-options]
user@host# show

wavelength 1550.12 {
}

If the configuration is correct, save it.

[edit chassis fpc 1 optical-options]
user@host# commit

Complete your configuration by configuring the port to switch the wavelengths to an
optical interface on the local or remote chassis. See, “Configuring the Integrated
Photonic Line Card to Switch Wavelengths to Local or Remote Optical Interfaces” on
page 29.

Configuring the Integrated Photonic Line Card to Switch Wavelengths to Local or
Remote Optical Interfaces on page 29

Bypassing a Wavelength on page 25
Integrated Photonic Line Card Base and Expansion Module Overview on page 3

Understanding the Integrated Photonic Line Card Architecture on page 6
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CHAPTER 4

Configuring and Managing Express Traffic
on Two-Degree IPLC Nodes

« Bypassing a Wavelength on page 25

Bypassing a Wavelength

The IPLC enables you to optically bypass a wavelength by entering a few simple
configuration statements. Bypassing a wavelength does not terminate the wavelength
at the local IPLC but instead passes the wavelength on to the next downstream IPLC
node. Optical bypasses are software configurable and controlled through the IPLC’s
wavelength selective switch (WSS) so there is no need for manually swapping cables
or other manual intervention. The IPLCs software optical bypass enables wavelengths
that do not terminate on the given node to be passed-through to the remote IPLC node
without optical-electrical-optical (OEQ) conversion.

You can use this procedure to manage express traffic at intermediate, two-degree IPLC
nodes. This topic describes how to bypass a wavelength on the IPLC module.

e NOTE: Bypassing wavelengths is supported only on IPLC two-degree nodes
running express traffic. For more information, see “Configuring a Two-Degree
Node for Express Traffic” on page 21.

Before you begin, configure the IPLC two-degree intermediate node for express traffic.
See “Configuring a Two-Degree Node for Express Traffic” on page 21.

To configure the IPLC to bypass a wavelength:

1. Access the IPLC configuration hierarchy and specify the wavelength you want to
bypass.

For example, to bypass wavelength 1532.29 on the IPLC in slot 1:

[edit ]
user@host# set chassis fpc 1 optical-options wavelength 1532.29 wss-express-in

2. Verify that the configuration is correct. For example:

[edit chassis fpc 1 optical-options]
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3.

user@host# show

wavelength 1532.29 {
wss-express-in;

}

If the configuration is correct, save it.

[edit chassis fpc 1 optical-options]
user@host# commit

Configuring Wavelengths on the Integrated Photonic Line Card Add and Drop Ports on
page 22

Configuring the Integrated Photonic Line Card to Switch Wavelengths to Local or
Remote Optical Interfaces on page 29

Integrated Photonic Line Card Base and Expansion Module Overview on page 3

Understanding the Integrated Photonic Line Card Architecture on page 6
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CHAPTER S5

Switching Wavelengths on the IPLC to
Optical Interfaces in a Local or Remote
Chassis

« Switching a Wavelength to an Optical Interface in the Same Chassis on page 27
« Switching a Wavelength to an Optical Interface on a Remote Chassis on page 28

. Configuring the Integrated Photonic Line Card to Switch Wavelengths to Local or
Remote Optical Interfaces on page 29

Switching a Wavelength to an Optical Interface in the Same Chassis

This topic describes how to configure the IPLC to switch the wavelengths on the ADD
and DROP ports to compatible optical interfaces on the local chassis.

0 NOTE: For a list of compatible optical interfaces that are compatible with
the IPLC ports, see PTX Series IPLC Compatibility.

Before you begin, complete the following tasks:

« Install the optical interface cards and configure the wavelength on the local optical
interface so that it is compatible with the wavelength on the IPLC. See Configuring the
10-Gigabit or 100-Gigabit Ethernet DWDM Interface Wavelength.

« Install the IPLC module and connect the ADD and DROP ports to the respective local

optical interfaces.

To configure the IPLC to add or drop a wavelength to an optical interface on the local
chassis:
1. Specify the slot of the local IPLC module and access the IPLC configuration hierarchy.

[edit]
user@host# edit chassis fpc slot optical-options

For example, if the IPLC base module resides in slot 1:

[edit]
user@host# edit chassis fpc 1 optical-options
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2. Specify the wavelength number and the name of the physical optical interface to
which you want to switch the wavelength.

[edit chassis fpc 1 optical-options]
user@host# set wavelength nm switch interface-name

For example, if you want to switch wavelength 1550.12 running on the local IPLC
module in slot 1to the optical interface in slot 3, PIC O, port O:

[edit chassis fpc 1 optical-options]
user@host# set wavelength 1550.12 switch et-3/0/0

This step creates the association between the wavelength on the IPLC and the local
optical interface.

3. Verify that the configuration is correct. For example:

[edit chassis fpc 1 optical-options]
user@host# show

wavelength 1550.12 {
switch {
et-3/0/0;

}
¥

4. If the configuration is correct, save it.

[edit chassis fpc 1 optical-options]
user@host# commit

Related . Switching a Wavelength to an Optical Interface on a Remote Chassis on page 28
D .
ocumentation . Understanding How to Configure the Integrated Photonic Line Card on page 9

. Understanding the Integrated Photonic Line Card Architecture on page 6

Switching a Wavelength to an Optical Interface on a Remote Chassis

This topic describes how to configure the IPLC module to switch a wavelength on the
ADD and DROP ports to a compatible optical interface on a remote chassis.

0 NOTE: For a list of compatible optical interfaces that are compatible with
the IPLC ports, see PTX Series IPLC Compatibility.

Before you begin, complete the following tasks:

- Install the optical interfaces and configure the wavelength number on the interface so
that it is compatible with the wavelength number on the IPLC. See Configuring the
10-Gigabit or 100-Gigabit Ethernet DWDM Interface Wavelength.

« Install the IPLC module at the remote location and connect the ADD and DROP ports
to the respective remote optical interfaces.
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To configure the IPLC to switch a wavelength to an optical interface on a remote chassis:

1. Specify the slot of the local IPLC module and access the IPLC configuration hierarchy.

[edit]
user@host# edit chassis fpc slot optical-options

For example, if the IPLC module resides in slot 1:

[edit]
user@host# edit chassis fpc 1 optical-options

2. Specify the wavelength to switch to the remote optical interface.

[edit chassis fpc 1 optical-options]
user@host# set wavelength nm switch remote

For example, if you want to add or drop wavelength 1550.12 to a remote optical
interface:

[edit chassis fpc 1 optical-options]
user@host# set wavelength 1550.12 switch remote

3. Verify that the configuration is correct. For example:

[edit chassis fpc 1 optical-options]
user@host# show

wavelength 1550.12 {
switch {
remote;

}
b e

4. If the configuration is correct, save it.

[edit chassis fpc 1 optical-options]
user@host# commit

Related . Understanding How to Configure the Integrated Photonic Line Card on page 9
D tati
ocumentation . Bypassing a Wavelength on page 25
« Integrated Photonic Line Card Base and Expansion Module Overview on page 3

. Understanding the Integrated Photonic Line Card Architecture on page 6

Configuring the Integrated Photonic Line Card to Switch Wavelengths to Local or
Remote Optical Interfaces

TheIPLCis designed to connect the ADD and DROP ports on the front panel to compatible
optical PICs or MICs on the local or remote chassis. Wavelengths configured on the local
|PLC ADD ports are multiplexed and sent over the Line OUT port of the IPLC base module.
The remote IPLC base module receives the signal on the Line IN port and demultiplexes
the wavelengths to the DROP ports on the front panel of the IPLC according to the
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configuration of the remote IPLC. After you have made the physical connections between
the IPLC ports and the local and remote optical interfaces, you need to configure the
IPLC to switch the wavelengths the optical interfaces. This topic describes how to
configure the IPLC to switch the wavelengths on the ADD and DROP ports to compatible
optical interfaces on the local chassis or a remote chassis.

0 NOTE: For a list of compatible optical interfaces that are compatible with
the IPLC ports, see PTX Series IPLC Compatibility.

This topic includes the following sections:

« Switching a Wavelength to an Optical Interface in the Same Chassis on page 30

« Switching a Wavelength to an Optical Interface on a Remote Chassis on page 31

Switching a Wavelength to an Optical Interface in the Same Chassis

This topic describes how to configure the IPLC to switch the wavelengths on the ADD
and DROP ports to compatible optical interfaces on the local chassis.

0 NOTE: For a list of compatible optical interfaces that are compatible with
the IPLC ports, see PTX Series IPLC Compatibility.

Before you begin, complete the following tasks:

. Install the optical interface cards and configure the wavelength on the local optical
interface so that it is compatible with the wavelength on the IPLC. See Configuring the
10-Gigabit or 100-Gigabit Ethernet DWDM Interface Wavelength.

« Install the IPLC module and connect the ADD and DROP ports to the respective local

optical interfaces.

To configure the IPLC to add or drop a wavelength to an optical interface on the local
chassis:
1. Specify the slot of the local IPLC module and access the IPLC configuration hierarchy.

[edit]
user@host# edit chassis fpc slot optical-options

For example, if the IPLC base module resides in slot 1:

[edit]
user@host# edit chassis fpc 1 optical-options

2. Specify the wavelength number and the name of the physical optical interface to
which you want to switch the wavelength.

[edit chassis fpc 1 optical-options]
user@host# set wavelength nm switch interface-name

30
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For example, if you want to switch wavelength 1550.12 running on the local IPLC
module in slot 1to the optical interface in slot 3, PIC O, port O:

[edit chassis fpc 1 optical-options]
user@host# set wavelength 1550.12 switch et-3/0/0

This step creates the association between the wavelength on the IPLC and the local
optical interface.

3. Verify that the configuration is correct. For example:

[edit chassis fpc 1 optical-options]
user@host# show

wavelength 1550.12 {
switch {
et-3/0/0;

}
¥

4. If the configuration is correct, save it.

[edit chassis fpc 1 optical-options]
user@host# commit

See Also . Switching a Wavelength to an Optical Interface on a Remote Chassis on page 28
. Understanding How to Configure the Integrated Photonic Line Card on page 9

. Understanding the Integrated Photonic Line Card Architecture on page 6

Switching a Wavelength to an Optical Interface on a Remote Chassis

This topic describes how to configure the IPLC module to switch a wavelength on the
ADD and DROP ports to a compatible optical interface on a remote chassis.

0 NOTE: For a list of compatible optical interfaces that are compatible with
the IPLC ports, see PTX Series IPLC Compatibility.

Before you begin, complete the following tasks:

- Install the optical interfaces and configure the wavelength number on the interface so
that it is compatible with the wavelength number on the IPLC. See Configuring the
10-Gigabit or 100-Gigabit Ethernet DWDM Interface Wavelength.

« Install the IPLC module at the remote location and connect the ADD and DROP ports
to the respective remote optical interfaces.

To configure the IPLC to switch a wavelength to an optical interface on a remote chassis:

1. Specify the slot of the local IPLC module and access the IPLC configuration hierarchy.

[edit]
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user@host# edit chassis fpc slot optical-options
For example, if the IPLC module resides in slot 1:

[edit]
user@host# edit chassis fpc 1 optical-options

2. Specify the wavelength to switch to the remote optical interface.

[edit chassis fpc 1 optical-options]
user@host# set wavelength nm switch remote

For example, if you want to add or drop wavelength 1550.12 to a remote optical
interface:

[edit chassis fpc 1 optical-options]
user@host# set wavelength 1550.12 switch remote

3. Verify that the configuration is correct. For example:

[edit chassis fpc 1 optical-options]
user@host# show

wavelength 1550.12 {
switch {
remote;

}
¥

4. If the configuration is correct, save it.

[edit chassis fpc 1 optical-options]
user@host# commit

See Also . Understanding How to Configure the Integrated Photonic Line Card on page 9
. Bypassing a Wavelength on page 25
. Integrated Photonic Line Card Base and Expansion Module Overview on page 3

« Understanding the Integrated Photonic Line Card Architecture on page 6

Related . Integrated Photonic Line Card Base and Expansion Module Overview on page 3
D tati
ocumentation . Understanding the Integrated Photonic Line Card Architecture on page 6
« Understanding How to Configure the Integrated Photonic Line Card on page 9

« Bypassing a Wavelength on page 25
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CHAPTER 6

Configuring the Optical Supervisory
Channel in the Amplifier Chain When
Using the Optical Inline Amplifier

« Configuring the Optical Supervisory Channel Across the Amplifier Chain of the PTX3000
Integrated Photonic Line System on page 33

« Configuring the Anchor IPLC of the Amplifier Chain on page 34

« Configuring the IP Address of the Anchor IPLC on page 35

« Configuring the MAC Address of the Anchor IPLC on page 36

« Configuring the Optical ILA Identification Number on page 37

« Configuring the IP Address of an Optical Inline Amplifier on page 39

« Configuring Optical ILA Authentication Through the Junos OS CLI on page 40
- Upgrading the Optical Inline Amplifier from the Junos OS CLI on page 41

Configuring the Optical Supervisory Channel Across the Amplifier Chain of the PTX3000
Integrated Photonic Line System

The optical supervisory channel (OSC) of the PTX3000 integrated photonic line system
automates control of the optical layer by providing control and management of the
remote IPLC. If you are using Juniper Networks optical inline amplifiers (ILA)s in the
amplifier chain, this automated control is extend to the entire amplifier chain. This
procedure describes how to configure the OSC on both the PTX3000 integrated photonic
line system and the optical ILA.

To configure the OSC in the PTX3000 integrated photonic line system and amplifier
chain:

1. Configure one of the IPLC modules in the line system as the anchor IPLC, see
“Configuring the Anchor IPLC of the Amplifier Chain” on page 34.

2. Configure a unigue IP address on the anchor IPLC module, see “Configuring the IP
Address of the Anchor IPLC” on page 35.
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3. Configure the MAC address of the anchor IPLC, see “Configuring the MAC Address of
the Anchor IPLC” on page 36.

4. Configure a unique identification number for each optical ILA in the amplifier chain,
see “Configuring the Optical ILA Identification Number” on page 37.

5. Configure a unique IP address for each optical ILA in the amplifier chain, see
“Configuring the IP Address of an Optical Inline Amplifier” on page 39.

. Understanding Optical Supervisory Channel Communication in the Amplifier Chain on
page 11

Example: Configuring the Optical Supervisory Channel for the Integrated Photonic Line
System and Optical Inline Amplifier on page 73

Configuring the Anchor IPLC of the Amplifier Chain

To enable optical supervisory channel (OSC) communications and manage opticalinline
amplifiers (ILA)s in the amplifier chain, you need to configure one of the IPLCs in the
PTX3000 integrated photonic line system as the anchor of the amplifier chain. All
communications to and from any optical ILA in the amplifier chain is handled by the
anchor IPLC. Use this procedure when you are using the PTX3000 integrated photonic
line system with the optical ILA to enable OSC communication across the optical network
or to enable management of certain optical ILA parameters through the Junos OS CLI.

0 NOTE: There can be only one anchor IPLC in the amplifier chain and all IP
addresses within the chain must be on the same private subnet.

Before you begin, make sure you complete the following tasks:

1. Configure the IP address of the anchor IPLC. See, “Configuring the |P Address of the
Anchor IPLC” on page 35

2. Configure the MAC address of the anchor IPLC. See, “Configuring the MAC Address
of the Anchor IPLC” on page 36

To configure an IPLC as the anchor of the amplifier chain:

1. Specify the slot in which the IPLC resides and access the IPLC amplifier chain
configuration hierarchy.

[edit]
user@host# edit chassis fpc fpc-slot optical-options amplifier-chain

For example:

[edit]
user@host# edit chassis fpc 3 optical-options amplifier-chain

34
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2. Specify the MAC address for the IPLC OSC management interface.

[edit chassis fpc 3 optical-options amplifier-chain]
user@host# set anchor-iplc

3. Verify the configuration.

[edit chassis fpc 3 optical-options amplifier-chain]
user@host# show chassis fpc optical-properties amplifier-chain ila summary

4. Save the configuration.

[edit chassis fpc 3 optical-options amplifier-chain]
user@host# commit

Related . Understanding Optical Supervisory Channel Communication in the Amplifier Chain on
Documentation page 11Configuring the Optical Supervisory Channel Across the Amplifier Chain of the
PTX3000 Integrated Photonic Line System on page 33

« Example: Configuring the Optical Supervisory Channel for the Integrated Photonic Line
System and Optical Inline Amplifier on page 73

. show chassis fpc optical-properties amplifier-chain ila osc on page 468

Configuring the IP Address of the Anchor IPLC

To enable optical supervisory channel (OSC) communications and manage opticalinline
amplifiers (ILA)s in the amplifier chain, you need to configure the IP address of both the
anchor IPLC and the IPLC in the remote PTX3000 chassis. Use this procedure when you
are using the PTX3000 integrated photonic line system with the optical ILA to enable
OSC communication across the amplifier chain or to enable management of certain
optical ILA parameters through the Junos OS CLI.

o NOTE: AllIP addresses associated with the OSC and amplifier chain must
be on the same, private subnet.

0 NOTE: You must also configure the IP address on the IPLC module in the
remote PTX3000 integrated photonic line system.

To configure the IP address of the IPLC OSC management interface:
1. Specify the slot in which the IPLC resides and access the IPLC amplifier chain
configuration hierarchy.

[edit]
user@host# edit chassis fpc fpc-slot optical-options amplifier-chain

For example:
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[edit]
user@host# edit chassis fpc 3 optical-options amplifier-chain

2. Specify the IP address for the IPLC OSC management interface.

[edit chassis fpc 3 optical-options amplifier-chain]
user@host# set osc-ip ip-address/CIDR

3. Verify the configuration.

[edit chassis fpc 3 optical-options amplifier-chain]
user@host# show chassis fpc optical-properties amplifier-chainila osc

4, Save the configuration.

[edit chassis fpc 3 optical-options amplifier-chain]
user@host# commit

Related . Understanding Optical Supervisory Channel Commmunication in the Amplifier Chain on
Documentation page 11Configuring the Optical Supervisory Channel Across the Amplifier Chain of the
PTX3000 Integrated Photonic Line System on page 33

« Example: Configuring the Optical Supervisory Channel for the Integrated Photonic Line
System and Optical Inline Amplifier on page 73

. show chassis fpc optical-properties amplifier-chain ila osc on page 468

Configuring the MAC Address of the Anchor IPLC

To enable optical supervisory channel (OSC) communications and manage opticalinline
amplifiers (ILA)s in the amplifier chain, you need to configure the MAC address of both
the anchor IPLC and the IPLC in the remote PTX3000 chassis. Use this procedure when
you are using the PTX3000 integrated photonic line system with the optical ILA to enable
OSC communication across the entire optical amplifier chain or to enable management
of certain optical ILA parameters through the Junos OS CLI.

Q TIP: Be sure to perform this procedure on both the anchor IPLC and the
remote IPLC.

To configure the MAC address of the IPLC OSC management interface:
1. Specify the slot in which the IPLC resides and access the IPLC amplifier chain
configuration hierarchy.

[edit]
user@host# edit chassis fpc fpc-slot optical-options amplifier-chain

For example:

[edit]
user@host# edit chassis fpc 3 optical-options amplifier-chain
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2. Specify the MAC address for the IPLC OSC management interface.

[edit chassis fpc 3 optical-options amplifier-chain]
user@host# set osc-mac osc-mac

3. Verify the configuration.

[edit chassis fpc 3 optical-options amplifier-chain]
user@host# show chassis fpc optical-properties amplifier-chain ila osc

4. Save the configuration.

[edit chassis fpc 3 optical-options amplifier-chain]
user@host# commit

Related . Understanding Optical Supervisory Channel Communication in the Amplifier Chain on
Documentation page 11Configuring the Optical Supervisory Channel Across the Amplifier Chain of the
PTX3000 Integrated Photonic Line System on page 33

« Example: Configuring the Optical Supervisory Channel for the Integrated Photonic Line
System and Optical Inline Amplifier on page 73

. show chassis fpc optical-properties amplifier-chain ila osc on page 468

Configuring the Optical ILA Identification Number

To enable optical supervisory channel (OSC) communications and manage opticalinline
amplifiers (ILA)s in the amplifier chain through the Junos CLI, you need to configure each
optical ILA with a unique number. This number identifies the optical ILA within the
PTX3000 integrated photonic line system and Junos CLI. Use this procedure when you
are using the PTX3000 integrated photonic line system with the optical ILA to enable
OSC communication across the optical network or to enable management of certain
optical ILA parameters through the Junos OS CLI.

Q TIP: Remember that all communication to and froman optical ILA is through
the anchor IPLC, so when you configure any options on an optical ILA, you
must specify the FPC number in which the anchor IPLC resides.

0 NOTE: To configure any other optical ILA options, use the login procedures
describe in the Optical Inline Amplifier Hardware Guide.

Before you begin, make sure you complete the following tasks:

1. Configure the IPLC anchor for the amplifier chain, see “Configuring the Anchor IPLC
of the Amplifier Chain” on page 34.

2. Configure the IP address of the anchor IPLC. See, “Configuring the IP Address of the
Anchor IPLC” on page 35.
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3. Configure the MAC address of the anchor IPLC. See, “Configuring the MAC Address
of the Anchor IPLC” on page 36

4. Configure the IP address of the optical ILA. See, “Configuring the |P Address of an
Optical Inline Amplifier” on page 39

To configure the identification number for the optical ILA:

1. Specify the slot in which the IPLC resides and access the IPLC amplifier chain
configuration hierarchy.

[edit]
user@host# edit chassis fpc foc-number optical-options amplifier-chainilaila-number

2. Specify the identification number for the optical ILA

Related . Understanding Optical Supervisory Channel Communication in the Amplifier Chain on
Documentation page 11

« Configuring the Optical Supervisory Channel Across the Amplifier Chain of the PTX3000
Integrated Photonic Line System on page 33

. Example: Configuring the Optical Supervisory Channel for the Integrated Photonic Line
System and Optical Inline Amplifier on page 73
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Configuring the IP Address of an Optical Inline Amplifier

To enable optical supervisory channel (OSC) communications and manage opticalinline
amplifiers (ILA)s in the amplifier chain through the Junos CLI, you need to configure each
optical ILA with a unique IP address. This address is used for OSC communications to
and from the anchor IPLC, as well as for configuring certain optical ILA parameters through
the Junos OS CLI. Use this procedure when you are using the PTX3000 integrated photonic
line system with the optical ILA to enable OSC communication across the optical network
or to enable management of certain optical ILA parameters through the Junos OS CLI.

Q TIP: Remember that all communication to and froman optical ILA is through
the anchor IPLC, so when you configure any options on an optical ILA, you
must specify the FPC number in which the anchor IPLC resides.

0 NOTE: To configure any other optical ILA options, use the login procedures
describe in the Optical Inline Amplifier Hardware Guide.

Before you begin, make sure you complete the following tasks:

1. Configure the IP address of the anchor IPLC. See, “Configuring the IP Address of the
Anchor IPLC” on page 35

2. Configure the MAC address of the anchor IPLC. See, “Configuring the MAC Address
of the Anchor IPLC” on page 36

3. Configure the IPLC as the anchor in the amplifier chain. See, “Configuring the Anchor
IPLC of the Amplifier Chain” on page 34

4. Configure a unique identification number for the optical ILA. See “Configuring the
Optical ILA Identification Number” on page 37

To configure the IP address of the optical ILA:

1. Specify the slot in which the IPLC resides and access the IPLC amplifier chain
configuration hierarchy.

[edit]
user@host# edit chassis fpc fpc-slot optical-options amplifier-chain

For example:

[edit]
user@host# edit chassis fpc 3 optical-options amplifier-chain

2. Specify the IP address for the optical ILA interface.

[edit chassis fpc 3 optical-options amplifier-chain]
user@host# setila 1ila-options ila-ipv4-address 10.0.0.11/24
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3. Verify the configuration.

[edit chassis fpc 3 optical-options amplifier-chain]
user@host# show chassis fpc optical-properties amplifier-chain ila summary

4. Save the configuration.

[edit chassis fpc 3 optical-options amplifier-chain]
user@host# commit

Related . Understanding Optical Supervisory Channel Communication in the Amplifier Chain on
Documentation page 11

« Configuring the Optical Supervisory Channel Across the Amplifier Chain of the PTX3000
Integrated Photonic Line System on page 33

« Example: Configuring the Optical Supervisory Channel for the Integrated Photonic Line
System and Optical Inline Amplifier on page 73

Configuring Optical ILA Authentication Through the Junos OS CLI

Starting with Junos OS 17.1, you can configure authentication on optical ILAs in the amplifier
chain through the Junos OS CLI. This topic describes how to configure user authentication
on optical ILAs in the amplifier chain of the PTX3000 integrated photonic line system.

Before you begin this task, ensure that:
« The PTX3000 integrated photonic line system is up and running and can pass optical
wavelengths end to end.

« The OSC is up and running across the amplifier chain of the PTX3000 integrated
photonic line system. This process includes specifying a unique identification number
for each optical ILA in the chain.

To configure authentication on an optical ILA:
1. Access the amplifier chain configuration hierarchy and set the username of the optical
ILA,

[edit]
user@host# set chassis fpc 3 optical-options amplifier-chainila O ila-options ila-user
admin

2. Specify the password for the optical ILA.

[edit]
user@host# set chassis fpc 3 optical-options amplifier-chain ila O ila-options
ila-password SABC123

3. Commit your configuration.

[edit]
user@host# commit

40 Copyright © 2018, Juniper Networks, Inc.



Chapter 6: Configuring the Optical Supervisory Channel in the Amplifier Chain When Using the Optical Inline Amplifier

Related .
Documentation

Understanding Optical Supervisory Channel Communication in the Amplifier Chain on
page 11

Configuring the Optical Supervisory Channel Across the Amplifier Chain of the PTX3000
Integrated Photonic Line System on page 33

Configuring the IP Address of an Optical Inline Amplifier on page 39

Upgrading the Optical Inline Amplifier from the Junos OS CLI on page 41

Upgrading the Optical Inline Amplifier from the Junos OS CLI

Starting with Junos OS Release 17.1R1, you can upgrade Juniper Networks optical inline
amplifiers (ILA)s using the Junos OS CLI. This topic describes how to upgrade optical
ILAs in the amplifier chain of the PTX3000 integrated photonic line system.

Before you begin:

Make sure the PTX3000 integrated photonic line system is up and operational and
passing traffic.

Make sure the optical supervisory channel is up and operational on all optical ILAs in
the amplifier chain, see “Configuring the Optical Supervisory Channel Across the
Amplifier Chain of the PTX3000 Integrated Photonic Line System” on page 33.

Make sure a user and password is configured on each optical ILA in the amplifier chain,
see, “Configuring Optical ILA Authentication Through the Junos OS CLI” on page 40.

0 NOTE: You must perform this upgrade on all optical ILAs in the amplifier

chain and all units must be running the same software release.

To upgrade the software on the optical ILA from the Junos OS CLI:

1.

Download the correct optical ILA software package. Optical ILA software images are
released separately and are not part of Junos OS releases. The optical ILA software
image filename is: llaFirmwareBundle. Before entering CLI mode on the router, copy
the optical ILA software image to the /var/tmp/ directory on the PTX3000 master
routing engine.

Verify that the optical ILA software image is now located in the /var/tmp/ directory
of the PTX3000.

user@router% ls -ltr /var/tmp/IlaFirmwareBundle

—“rW————=—= 1 Field 11455488 Nov 21 14:26 /var/tmp/llaFirmwareBundle
user@router%

Enter CLI mode and from the [edit] configuration hierarchy, run the upgrade command.
In the following example, the IPLC module resides in FPC slot 5 and the optical ILA
being upgraded is ila-2.
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user@router%o cli

[edit]

user@router# run request chassis fpc optical-module amplifier-chainila
firmware-upgrade fpc-slot 5 ila-number 2

Upon completion, the following message displays on the Junos OS CLI:
Firmware upgrade command was successfully issued to the requested ILA

4. Verify that the upgrade process is complete on the optical ILA by issuing the following
command:

user@router# run show chassis fpc optical-properties amplifier-chain ila summary
fpc-slot 5ila-number 2

ILA Number 2
ILA Name ILA-2
ILA Position 3

0SC 1P Address
10.0.0.13/255.255.255.0

Manufacture Name oplk
Manufacture Date 2016-04-07

Part Number EDFA1281LAJUPO1
Serial Num 3D2L6140005
Calibration Date 2016-04-07
Firmware Version 2.10.0001
Hardware Version 2.01

FPGA Version 5.0

X86CPLD Version 28

Board CPLD Version 41

System Date 2015-09-22
System Time 18:43:03 GMT+0000
Up Time 2363

IP v4 Address/Mask/Gateway
192.168.7.136/255.255.0.0/ 192.168.7.254

0SC MAC Address aa:bb:cc:dd:ee:02

Board Temperature (C) 33.6

Temperature Threshold High/Low (C) 55.0/-5.0

Power and Fan Plug Status (Fan 0/1/2, Power 0/1) FanO: 1 Fanl: 1
Fan2: 1 PowerO: O Powerl: 1

Fan Speed (Fan 0/1/2) 9984 / 9984 / 9984

System Mode (auto/manual) Auto

Firmware Upgrade Status (none/in progress/done) Status: Successful

Percent: 100
The last line of the output must indicate 100 percent complete as follows:

Firmware Upgrade Status (nhone/in progress/done) Status: Successful Percent:
100

5. Reset the optical ILA.

user@router# run request chassis fpc optical-module amplifier-chain ila soft-reset
fpc-slot 5ila-number 2

Reset command was successfully issued to the requested ILA
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6. Verify that the software is now running.

user@router# run show chassis fpc optical-properties amplifier-chain ila summary

fpc-slot 5ila-number 2

ILA Number

ILA Name

ILA Position

0SC 1P Address
10.0.0.13/255.255.255.0

Manufacture Name

Manufacture Date

Part Number

Serial Num

Calibration Date

Firmware Version
version shown here

Hardware Version

FPGA Version

X86CPLD Version

Board CPLD Version

System Date

System Time

Up Time

IP v4 Address/Mask/Gateway
192.168.7.136/255.255.0.0/ 192.168.7.254

0SC MAC Address

Board Temperature (C)

Temperature Threshold High/Low (C)

Power and Fan Plug Status (Fan 0/1/2, Power 0/1)
Fan2: 1 PowerO: O Powerl: 1

Fan Speed (Fan 0/1/2)

System Mode (auto/manual)
Firmware Upgrade Status (none/in progress/done)
Percent: 100

ILA-2

oplk

2016-04-07
EDFA1281LAJUPO1
3D2L6140005
2016-04-07
2.10.0002 #new

2.01

5.0

28

41

2015-09-22
18:43:03 GMT+0000
2363

aa:bb:cc:dd:ee:02
33.6

55.0/-5.0

FanO: 1 Fanl: 1

9984 / 9984 / 9984

Auto
Status: Successful

Related . Understanding Optical Supervisory Channel Commmunication in the Amplifier Chain on

Documentation page 11

« Configuring the Optical Supervisory Channel Across the Amplifier Chain of the PTX3000

Integrated Photonic Line System on page 33
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Configuring Performance Monitor
Thresholds

« Enabling and Configuring Thresholds on the Integrated Photonic Line Card Performance
Monitors on page 45

« Enabling and Configuring Thresholds on the Optical Inline Amplifier Performance
Monitors on page 51

Enabling and Configuring Thresholds on the Integrated Photonic Line Card Performance
Monitors

Performance monitors monitor the health of the IPLC modules at various points on the
|IPLC hardware based on threshold crossing alerts (TCA)s. This topic describes how to
enable and configure TCAs for the IPLC performance monitors.

TCAs can give the management system an early indication as to the state of the
associated entity when it crosses a certain threshold. TCAs are alarms that are activated
when a certain configurable threshold—near-end measurement threshold or far-end
measurement threshold—is crossed and remains so until the end of the 15-minute interval
and the 24-hour interval for parameters such as OTU and ODU.

The timely detection of TCAs is essential to proactively manage an IPLC. TCAs are not
an indication of a fault, but rather an indication that the entity may be close to a fault.
You can enable the TCA that you want monitor. You can keep the default threshold
settings or change the settings.

O NOTE: By default, TCAs are disabled.

The IPLC supports the performance monitors listed in Table 4 on page 45.

Table 4: IPLC Optical Performance Monitors

Performance Monitor 15 Min Bin 24 Hr Bin TCA High TCA Low
OSC TX power Yes Yes Yes Yes
OSC RX power Yes Yes Yes Yes
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Table 4: IPLC Optical Performance Monitors (continued)

Performance Monitor 15 Min Bin 24 Hr Bin TCA High TCA Low
OSC estimated fiber loss Yes Yes No No
Line OUT VOA attenuation Yes Yes Yes Yes
EDFA Input power (for both EDFAS) Yes Yes Yes Yes
EDFA Output power (for both EDFAs) Yes Yes Yes Yes
EDFA Signal output power (for both EDFAS) Yes Yes Yes Yes
OCM power readings Yes Yes Yes Yes
Power monitor at ADD port Yes Yes Yes Yes
Power monitor at PT IN port Yes Yes Yes Yes

Each performance monitor supports:

« 15-minute and 24-hour binning

« Low and high threshold levels as described in Table 5 on page 46.

Table 5: IPLC Threshold Crossing Alert Minimum and Maximum Values

Range Minimum/Maximum

Default and Recommended

Description i Value

Erbium-Doped Fiber Amplifier (EDFA) Input Power (for Both EDFAS)

edfal-awg-high-tca Ingress EDFA pump AWG high TCA 5s 390/440 mW
400 mW

edfal-awg-low-tca Ingress EDFA pump AWG low TCA 5/15 mW
5mw

edfal-express-high-tca Ingress EDFA pump express high TCA 390/440 mW
400 mwW

edfal-express-low-tca Ingress EDFA pump express low TCA 5/15 mW
5mwW
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Table 5: IPLC Threshold Crossing Alert Minimum and Maximum Values (continued)

Erbium-Doped Fiber Amplifier (EDFA) Input Power (for Both EDFASs)

Description

Range Minimum/Maximum

Default and Recommended
Value

edfal-in-power-high-tca Ingress EDFA input power high TCA 0.5s 10/12dBm
11dBm
edfal-in-power-low-tca Ingress EDFA input power low TCA —38/—34 dBm
-35dBm
edfal-out-power-high-tca Ingress EDFA output power high TCA 20/21dBm
20.5dBm
edfal-out-power-low-tca Ingress EDFA output power low TCA —1/0.5dBm
edfal-pump-current-high-tca Ingress EDFA pump current high TCA s 10/300 mA
edfal-pump-current-low-tca Ingress EDFA pump current low TCA
edfal-sig-power-high-tca Ingress EDFA signal power high TCA 0.5s 10/12 dBm
11dBm
edfal-sig-power-low-tca Ingress EDFA signal power low TCA > —39/—35dBm
—36dBm
Erbium-Doped Fiber Amplifier (EDFA) Output Power (for Both EDFAS)
edfa2-awg-high-tca Egress EDFA pump AWG high TCA 5s 390/440 mW
400 mW
edfa2-awg-low-tca Egress EDFA pump AWG low TCA 5/15 mW
5mwW
edfa2-express-high-tca Egress EDFA pump express high TCA 390/440 mW
400 mW
edfa2-express-low-tca Egress EDFA pump express low TCA 5/15 mW
5mwW
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Table 5: IPLC Threshold Crossing Alert Minimum and Maximum Values (continued)

Range Minimum/Maximum

Default and Recommended

Description i Value

Erbium-Doped Fiber Amplifier (EDFA) Input Power (for Both EDFASs)

edfa2-in-power-high-tca Egress EDFA input power high TCA 0.5s 10/12dBm
11dBm

edfa2-in-power-low-tca Egress EDFA input power low TCA —38/—34 dBm
—35dBm

edfa2-out-power-high-tca Egress EDFA output power high TCA 20/21dBm
20.5dBm

edfa2-out-power-low-tca Egress EDFA output power low TCA —1/0.5dBm
—0.5dBm

edfa2-pump-current-high-tca Egress EDFA pump current high TCA s 10/300 mA

edfa2-pump-current-low-tca Egress EDFA pump current low TCA

edfa2-sig-power-high-tca Egress EDFA signal power high TCA 0.5s 10/12 dBm
11dBm

edfa2-sig-power-low-tca Egress EDFA signal power low TCA —39/—35dBm
—36 dBm

Line OUT Variable Optical Attenuation (VOA)

lout-voa-high-tca LOUT VOA high TCA 0.5 16/25 dBm
17 dBm
lout-voa-low-tca LOUT VOA low TCA N/A N/A

Optical Channel Monitor (OCM) Power Readings (64 channels x 1 Monitoring Points)
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Table 5: IPLC Threshold Crossing Alert Minimum and Maximum Values (continued)
Range Minimum/Maximum

Default and Recommended

Description i Value

Erbium-Doped Fiber Amplifier (EDFA) Input Power (for Both EDFASs)

ocm-power-high-line-out-tca OCM Power Line Out high TCA 0.5dBm 1/2 dBm per channel

1.5 dBm per channel

NOTE: Assumes VOA setting =0

ocm-power-low-line-out-tca OCM Power Line Out low TCA —2/—1dBm per channel
—1.5 dBm per channel

NOTE: Assumes VOA setting =0

Optical Supervisory Channel (OSC) Estimated Fiber Loss

osc-fiber-loss-high-tca OSC fiber loss high TCA 0.5dB 36/39dB
37dB
osc-fiber-loss-low-tca OSC fiber loss low TCA N/A N/A

Optical Supervisory Channel (OSC) RX Power

osc-rx-power-high-tca OSC RX power high TCA 0.5dBm 5/7 dBm
6 dBm
osc-rx-power-low-tca OSC RX power low TCA —47/—46 dBm
—46 dBm

Optical Supervisory Channel (OSC) TX Power

osc-tx-power-high-tca OSC TX power high TCA 0.5dBm 5.5/7 dBm
6 dBm
osc-tx-power-low-tca OSC TX power low TCA —2/-0.5dBm
—1dBm
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To configure a TCA, specify the TCA low and high thresholds and then enable the TCA.
This example enables the osc-rx-power-high-tca and osc-rx-power-low-tca TCA in the
OSC RX power performance monitor.

To configure a TCA:

1. Navigate to the IPLC TCA configuration. For example:

[edit]
user@host# edit chassis fpc 2 optical-options tca

2. Configure the 15-minute, low threshold. For example:

[edit chassis fpc 2 optical-options tca]
user@host# set osc-rx-power-low-tca threshold -46 enable-tca

3. Configure the 15-minute, high threshold. For example:

[edit chassis fpc 2 optical-options tca]
user@host# set osc-rx-power-high-tca threshold 7 enable-tca

4. Configure the 24-hour, low threshold. For example:

[edit chassis fpc 2 optical-options tca]
user@host# set osc-rx-power-low-tca threshold-24hrs -46 enable-tca

5. Configure the 24-hour, high threshold. For example:

[edit chassis fpc 2 optical-options tca]
user@host# set osc-rx-power-high-tca threshold-24hrs 7 enable-tca

6. Verify the configuration.

[edit chassis fpc 2 optical-options tca]
user@host# show

osc-rx-power-high-tca {
enable-tca;
threshold 7;
threshold-24hrs 7;

}

osc-rx-power-low-tca {
enable-tca;
threshold -46;
threshold-24hrs -46;

}

7. Save your configuration.

[edit chassis fpc 2 optical-options tca]
user@host# commit

8. You can use the following commands to view information about performance monitors
and TCA alarms:
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. Toview the status of the IPLC module, use the show chassis fpc optical-properties
status command.

. Toview the current alerts, use the show chassis fpc optical-properties pm-current
command.

- Todisplay alertsin 15-minute intervals, use the show chassis fpc optical-properties
pm-interval command.

. To view the 24-hour alerts, use the show chassis fpc optical-properties
pm-currentday command.

- To view the alerts from the previous day, use the show chassis fpc
optical-properties pm-previousday command.

Related . Integrated Photonic Line Card Base and Expansion Module Overview on page 3
D tati
ocumentation . Understanding the Integrated Photonic Line Card Architecture on page 6
« Understanding Optical Supervisory Channel Communication in the Amplifier Chain on
page 11

« Configuring the Optical Supervisory Channel Across the Amplifier Chain of the PTX3000
Integrated Photonic Line System on page 33

. Enabling and Configuring Thresholds on the Optical Inline Amplifier Performance
Monitors on page 51

Enabling and Configuring Thresholds on the Optical Inline Amplifier Performance
Monitors

Performance monitors monitor the health of the optical inline amplifier (ILA) at various
points on the optical ILA hardware based on threshold crossing alerts (TCA)s. TCAs can
give the management system an early indication as to the state of the associated entity
when it crosses a certain threshold. TCAs are alerts that are activated when a certain
configurable threshold—near-end measurement threshold or far-end measurement
threshold—is crossed and remains so until the end of the 15-minute interval and the
24-hour interval. The timely detection of TCAs is essential to proactively manage the
optical ILA. TCAs are not an indication of a fault, but rather an indication that the entity
may be close to a fault. You can enable the TCA that you want monitor. You can keep
the default threshold settings or change the settings.This topic describes how to configure
TCAs for the optical ILA performance monitors.

0 NOTE: By default, TCAs are disabled.
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o NOTE: The optical supervisory channel (OSC) must be operational across
the amplifier chain to enable and configure TCAs for the performance
monitors on the optical ILA. For details on configuring the OSC, see
“Configuring the Optical Supervisory Channel Across the Amplifier Chain of
the PTX3000 Integrated Photonic Line System” on page 33.

The optical ILA supports the performance monitors listed in Table 6 on page 52.

Table 6: Optical ILA Performance Monitors

Performance Monitor 15 Min Bin 24 Hr Bin TCA High

OSC TX power Yes Yes Yes Yes
OSC RX power Yes Yes Yes Yes
OSC estimated fiber loss Yes Yes No No
Line OUT VOA attenuation Yes Yes Yes Yes
EDFA Input power (for both EDFASs) Yes Yes Yes Yes
EDFA Output power (for both EDFAs) Yes Yes Yes Yes
EDFA Signal output power (for both EDFAS) Yes Yes Yes Yes

EDFA Pump current (for both EDFASs)

EDFA Pump temperature (for both EDFAS) Yes Yes Yes Yes

Each performance monitor supports:

« 15-minute and 24-hour binning

« Low and high threshold levels as described in Table 7 on page 53.
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o NOTE: You can configure 15-minute and 24-hour performance monitor TCA
thresholds on the optical ILA. When you configure the 15-minute and 24-hour

performance monitor TCA thresholds through the user interface of the optical
ILA, the optical ILA performs checking to ensure that the threshold values
are within valid ranges. Starting with Junos OS Release 17.1R1, the optical ILA
supportsaninband optical supervisory channel that enables you to configure
these same performance monitor TCA thresholds through the Junos OS CLI,
in addition to the optical ILA user interface. However, when you configure the
optical ILA TCA thresholds through the Junos OS CLI, no range checking is
performed and if the thresholds are outside of the valid ranges, the
configuration is still accepted by Junos OS and the failure messages are
placed in the /var/log/messages directory of the PTX3000 router. However,
the Junos OS CLI displays the previously configured threshold values when
you run the show chassis fpc optical-properties pm-current command from
the Junos OS CLI. Range checking is imposed only when the optical ILA isin
Auto mode, which is the default setting.

Table 7: Optical ILA Threshold Crossing Alert Minimum and Maximum Values

Range
Description Minimum/Maximum

Erbium-Doped Fiber Amplifier (EDFA) Input Power (for Both EDFAS)

edfa-ab-input-power EDFA Input power (for both EDFAS) 12/—38 dBm

edfa-ba-input-power

Erbium-Doped Fiber Amplifier (EDFA) Output Power (for Both EDFASs)

edfa-ab-output-power EDFA Output power (for both EDFAS) 21/—13 dBm

edfa-ba-output-power

edfa-ab-pumpO-temperature EDFA Pump temperature (for both EDFAs, 2 pumps  30/20 Degrees C
per direction)

edfa-ba-pumpO-temperature

edfa-ab-pumpl-temperature

edfa-ba-pumpl-temperature
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Table 7: Optical ILA Threshold Crossing Alert Minimum and Maximum Values (continued)

Description

Range
Minimum/Maximum

Erbium-Doped Fiber Amplifier (EDFA) Input Power (for Both EDFAS)

edfa-ab-pumpl-current EDFA Pump current (for both EDFAs, pumpl)

edfa-ba-pumpl-current

0/790 mA

NOTE: There is no single
general fixed value for the
EDFA pump current TCA
threshold high limit. For a
given EDFA in operation, the
software and firmware read
a programmed value for the
EOL Pump current for that
specific pump, andraises the
appropriate alarms when
that value is approached.

edfa-ab-pumpO-current EDFA Pump current (for both EDFAs, pumpO)

edfa-ba-pumpO-current

0/1160 mA

NOTE: Thereis no one
general fixed value for the
EDFA pump current TCA
threshold high limit. For a
given EDFA in operation, the
software reads a
programmed value for the
EOL pump current for that
specific pump, andraises the
appropriate alarms when
that value is approached.

edfa-ab-signal-output-power EDFA Signal output power (for both EDFASs) 21/—13dBm
edfa-ba-signal-output-power

Line OUT Variable Optical Attenuation (VOA)

voa-a-attenuation Line OUT Variable Optical Attenuation (VOA) —1/26 dB
voa-b-attenuation

Optical Supervisory Channel (OSC)/FPGA Estimated Fiber Loss

osc-a-estimated-fiber-loss OSC/FPGA estimated fiber loss —1/36dB
osc-b-estimated-fiber-loss

Optical Supervisory Channel (OSC) RX Power

osc-rx-a-power-high-tca OSC RX power 2/—45dBm

osc-rx-b-power-low-tca
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Table 7: Optical ILA Threshold Crossing Alert Minimum and Maximum Values (continued)

Range
Description Minimum/Maximum

Erbium-Doped Fiber Amplifier (EDFA) Input Power (for Both EDFAS)

Optical Supervisory Channel (OSC) TX Power

osc-a-tx-power-high-tca OSC TX power 0/6 dBm

osc-b-tx-power-low-tca

EDFA Input/Output Power Monitors

Power monitor at Input port Input port power monitor 12/—38 dBm

Power monitor at output port Output port power monitor 21/—13 dBm

To configure a TCA, specify the TCA low and high thresholds for the TCA. This example
enables the osc-a-tx-power-high-tca and osc-b-tx-power-low-tca TCA in the TX Power
performance monitor for optical ILA number 3.

To configure a TCA:

1. Navigate to the optical ILA amplifier chain configuration hierarchy. For example:

[edit]
user@host# edit chassis fpc 2 optical-options amplifier-chainila 3 ila-options

2. Configure the 15-minute, low threshold. For example:

[edit chassis fpc 2 optical-options amplifier-chain ila 3 ila-options]
user@host# set osc-b-tx-power-low-tca threshold 2 enable-tca

3. Configure the 15-minute, high threshold. For example:

[edit chassis fpc 2 optical-options amplifier-chain ila 3 ila-options]
user@host# set osc-a-tx-power-high-tca threshold 4 enable-tca

4, Configure the 24-hour, low threshold. For example:

[edit chassis fpc 2 optical-options amplifier-chain ila 3 ila-options]
user@host# set osc-b-tx-power-low-tca threshold-24hrs 1 enable-tca

5. Configure the 24-hour, high threshold. For example:

[edit chassis fpc 2 optical-options amplifier-chain ila 3 ila-options]
user@host# set osc-a-tx-power-high-tca threshold-24hrs 5 enable-tca

6. Verify the configuration.

[edit chassis fpc 2 optical-options amplifier-chain ila 3 ila-options]
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user@host# show

osc-a-tx-power-high-tca {
enable-tca;
threshold 4;
threshold-24hrs 5;

¥

osc-b-tx-power-low-tca {
enable-tca;
threshold 2;
threshold-24hrs 1;

}

7. Save your configuration.

[edit chassis fpc 2 optical-options tca]
user@host# commit

8. You can use the following commands to view information about optical ILA
performance monitors:

« show chassis fpc optical-properties amplifier-chain ila pm-current
- show chassis fpc optical-properties amplifier-chain ila pm-currentday

. show chassis fpc optical-properties amplifier-chain ila pm-previousday

Release History Table Release Description

17. Starting with Junos OS Release 17.1R1

Related . Enablingand Configuring Thresholds onthe Integrated Photonic Line Card Performance
Documentation Monitors on page 45

« Understanding Optical Supervisory Channel Communication in the Amplifier Chain on
page 11

« Configuring the Optical Supervisory Channel Across the Amplifier Chain of the PTX3000
Integrated Photonic Line System on page 33
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« Example: Configuring the PTX3000 Integrated Photonic Line System in a Metro Linear
Packet Optical Network on page 59

« Example: Configuring the Optical Supervisory Channel on page 73
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Example: Configuring the PTX3000
Integrated Photonic Line System in a
Metro Linear Packet Optical Network

« Example: Integrated Photonic Line Card in a Metro Linear Packet Optical
Configuration on page 59

Example: Integrated Photonic Line Card in a Metro Linear Packet Optical Configuration

This example shows how to configure Junos OS to support the integrated photonic line
card (IPLC) base modules in a Metro linear packet optical configuration.

« Requirements on page 59
« Overview on page 60
« Configuration on page 63

« Verification on page 70
Requirements
This example uses the following hardware and software components:

« Four IPLC base modules

« Compatible 10-Gigabit or 100-Gigabit Ethernet OTN PICs. For a list of compatible
optical interfaces that are compatible with the IPLC ports, see PTX Series IPLC
Compatibility.

« Three PTX3000 Packet Transport Routers running Junos OS 15.1F6

For complete information on all PTX Series Packet Transport Routers hardware
components, see PTX Series Packet Transport Routers.

For complete information on all PTX Series Packet Transport Routers software features,
see Junos OS for PTX Series Packet Transport Routers, Release 15.1.
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Overview

This examples describes how to configure Junos OS to support IPLC base modulesin a

metro linear packet optical deployment. The Add and Drop ports of the IPLC modules

are physically connected to interfaces housed in the same PTX3000 chassis.

Topology

Figure 5 on page 60 shows the configuration of the IPLC modules and interfaces for this

example.

Figure 5: IPLC in Metro Linear Packet Optical Deployment
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This procedure describes how to configure Junos OS for the IPLC modules. This is not a
complete configuration and does not include full instructions for configuring the router
or the associated line cards. Before you start this procedure, complete the following
hardware and software tasks on the PTX3000 router:

« Install the IPLC modules, associated line cards, and PICs into the PTX3000 chassis so
that the hardware configuration matches what is shown in Figure 5 on page 60. If you
need to make changes to the positions of the cards in the chassis, adjust the FPC
numbers referenced in Figure 5 on page 60 and configure them accordingly.

Q BEST PRACTICE: We recommend that you place the two IPLC modules at
Node B into the same FPC/PIC slot pair on the PTX3000 chassis. In this
example the IPLCs at Node B are located in FPC slots 2 and 3.

. Configure the associated wavelengths on the interfaces of the PTX3000 by using the
following procedure:

1. Specify the interface to configure.

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

For example:

[edit]
user@host# edit interfaces et-6/0/0]

2. Specify the wavelength value supported on the interface.

[edit interfaces et-6/0/0]
user@host# set wavelength

O NOTE: Be sure to specify wavelength values on each interface as shown
in Figure 5 on page 60. If you must adjust the wavelength values, make sure
that you enter a value supported on the IPLC. For information on the
wavelengths supported by the IPLC, see “Understanding the Integrated
Photonic Line Card Architecture” on page 6.

. Make all connections to and from the PICs in the PTX3000 chassis to the Add and
Drop ports on front panel of each IPLC node as shown in Figure 5 on page 60.

. Connect your fiber pairs to the Line IN and Line OUT ports on the front panel of each
IPLC node as shown in Figure 5 on page 60.

For simplicity, Figure 5 on page 60 does not show the optical ILAs between the three
IPLC nodes.

« On Node B, connect the two IPLC modules together using the PT IN and PT OUT ports
on the front panel of the IPLC as shown in Figure 5 on page 60.
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BEST PRACTICE: Anytime you need to disconnect or connect the fiber span
from the Line IN and Line OUT ports on the IPLC module, we recommend you
disable the optical supervisory channel and the erbium-doped fiber amplifiers
on the IPLC.

O

Always refer to the PTX3000 Packet Transport Router Hardware Guide when
connecting or disconnecting cables on the IPLC modules. See PTX3000 Packet
Transport Router Hardware Guide.

This example results in the following configuration:

Table 8: Example Configuration Summary

Optical
Optical Optical Interface
Interface Interface Waveform
Waveform is Waveform is is Switched
Switched to Switched to toon
onPTX3000 on PTX3000 PTX3000
Wavelength | Chassis Chassis Chassis
1554.54 — — et-8/0/4 Slot: 2 et-10/0/2 Slot: 8
Port: 8 Port: 8
Mode: switch Mode: switch
1556.15 et-12/0/3 Slot: 1 — Slot: 2 et-10/0/3 Slot: 8
Port: 6 Port: 6 Port: 6
Mode: switch Mode: Mode: switch
wss-express-in(bypass)
Slot: 3
Port: 6
Mode:
wss-express-in(bypass)
1556.96 et-12/0/2 Slot: 1 et-8/0/3 Slot: 3 — —
Port: 5 Port: 5
Mode: switch Mode: switch
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Table 8: Example Configuration Summary (continued)

Optical
Optical Optical Interface
Interface Interface Waveform
Waveform is Waveform is is Switched
Switched to Switched to toon
onPTX3000 on PTX3000 PTX3000
Wavelength | Chassis Chassis Chassis
1560.20 et-12/0/1 Slot: 1 et-6/0/2 Slot: 2 et-10/0/1 Slot: 8
Port: 1 et-8/0/2 Port: 1 Port: 1
Mode: switch Mode: switch Mode: switch
Slot: 3
Port: 1
Mode: switch
1561.01 et-12/0/0 Slot: 1 et-6/0/1 Slot: 2 et-10/0/0 Slot: 8
Port: O et-6/0/0 Port: O Port: O
Mode: switch Mode: switch Mode: switch
Slot: 3
Port: O
Mode: switch

Configuration

The following example requires you to navigate various levels in the configuration
hierarchy.

For information about navigating the CLI, see Using the CLI Editor in Configuration Mode.

Before you start this procedure, be sure to complete the tasks described in the “Topology”
on page 60 section of this example.

To configure the IPLC base modules in this example, perform these tasks:

« Configuring the IPLC Base Module at Node A on page 64
« Configuring the Two IPLC Base Modules at Node B on page 66
« Configuring the IPLC Base Module at Node C on page 69

« Results onpage ?
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CLIQuick To quickly configure the IPLC modules in this example, copy the following commands

Configuration

Step-by-Step
Procedure

into a text file, remove any line breaks, and then paste the commands into the CLI at the
[edit] hierarchy level.

set chassis fpc 1 optical-options wavelength 1556.15 switch et-12/0/3
set chassis fpc 1 optical-options wavelength 1556.96 switch et-12/0/2
set chassis fpc 1 optical-options wavelength 1560.20 switch et-12/0/1
set chassis fpc 1 optical-options wavelength 1561.01 switch et-12/0/0
set chassis fpc 2 optical-options wavelength 1554.54 switch et-8/0/4
set chassis fpc 2 optical-options wavelength 1556.15 wss-express-in
set chassis fpc 2 optical-options wavelength 1560.20 switch et-6/0/2
set chassis fpc 2 optical-options wavelength 1561.01 switch et-6/0/1
set chassis fpc 2 optical-options express-in fpc 3

set chassis fpc 3 optical-options wavelength 1556.15 wss-express-in
set chassis fpc 3 optical-options wavelength 1556.96 switch et-8/0/3
set chassis fpc 3 optical-options wavelength 1560.20 switch et-8/0/2
set chassis fpc 3 optical-options wavelength 1561.01 switch et-6/0/0
set chassis fpc 3 optical-options express-in fpc 2

set chassis fpc 8 optical-options wavelength 1554.54 switch et-10/0/2
set chassis fpc 8 optical-options wavelength 1556.15 switch et-10/0/3
set chassis fpc 8 optical-options wavelength 1560.20 switch et-10/0/1
set chassis fpc 8 optical-options wavelength 1561.01 switch et-10/0/0

Configuring the IPLC Base Module at Node A

This procedure describes how to configure the IPLC base module in slot 1 of Node A in
this example.

Before you start this procedure, be sure to complete the tasks described in the “Topology”
on page 60 section of this example.

To configure the IPLC base module in slot 1 of Node A:

j—

Specify the slot location of the IPLC base module in Node A and access the IPLC
configuration hierarchy.

[edit]
user@host# edit chassis fpc 1 optical-options

2. Configure wavelength 1561.01 on port O of the IPLC base module to be switched to
optical interface et-12/0/0.

[edit chassis fpc 1 optical-options]
user@host# set wavelength 1561.01 switch et-12/0/0

3.  Configure wavelength 1560.20 on port 1 of the IPLC base module to be switched to
optical interface et-12/0/1.

[edit chassis fpc 1 optical-options]
user@host# set wavelength 1560.20 switch et-12/0/1

4, Configure wavelength 1556.96 on port 5 of the IPLC base module to be switched
to optical interface et-12/0/2.

64
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Results

[edit chassis fpc 1 optical-options]
user@host# set wavelength 1556.96 switch et-12/0/2

5.  Configure wavelength 1556.15 on port 6 of the IPLC base module to be switched to

optical interface et-12/0/3.

[edit chassis fpc 1 optical-options]
user@host# set wavelength 1556.15 switch et-12/0/3

Confirm the configuration of the IPLC modules for Node A. If the command output does
not display the intended configuration, repeat the instructions in this procedure to correct

the configuration.

[edit chassis fpc 1 optical-options]
user@host# show

wavelength 1556.15 {

switch {
et-12/0/3;
¥
3
wavelength 1556.96 {
switch {
et-12/0/2;
3
}
wavelength 1560.20 {
switch {
et-12/0/1;
3
3
wavelength 1561.01 {
switch {
et-12/0/0;
¥
3

If you are done configuring the device, enter commit from configuration mode.
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Configuring the Two IPLC Base Modules at Node B

Step-by-Step  This procedure describes how to configure the IPLC base module in slot 2 of Node B in
Procedure this example.

Before you start this procedure, be sure to complete the tasks described in the “Topology”
on page 60 section of this example.

Q BEST PRACTICE: We recommend that you place the two IPLC modules in
the same FPC/PIC slot pair on the PTX3000 chassis.

To configure the IPLC base module in slot 2 of Node B:
1. Specify the slot location of the IPLC base module and access the IPLC configuration
hierarchy.

[edit]
user@host# edit chassis fpc 2 optical-options

2. Create a logical connection between this IPLC base module and the IPLC base
module in slot 3.

[edit chassis fpc 2 optical-options]
user@host# set express-in fpc 3

3.  Configure wavelength 1561.01 on port O of the IPLC base module in slot 2 to be
switched to local optical interface et-6/0/1.

[edit chassis fpc 2 optical-options]
user@host# set wavelength 1561.01 switch et-6/0/1

4. Configure wavelength 1560.20 on port 1 of the IPLC base module in slot 2 to be
switched to local optical interface et-6/0/2.

[edit chassis fpc 2 optical-options]
user@host# set wavelength 1560.20 switch et-6/0/2

5.  Configure wavelength 1554.54 on port 8 of the IPLC base module in slot 2 to be
switched to local optical interface et-8/0/4.

[edit chassis fpc 2 optical-options]
user@host# set wavelength 1554.54 switch et-8/0/4

6.  Configure wavelength 1556.15 on port 6 of the IPLC base module in slot 2 to be
bypassed:

[edit chassis fpc 2 optical-options]
user@host# set wavelength 1556.15 wss-express-in
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Step-by-Step  This procedure describes how to configure the IPLC base module in slot 3 of Node Bin
Procedure this example.

Before you start this procedure, be sure to complete the tasks described in the “Topology”
on page 60 section of this example.

To configure the IPLC base module in slot 3 of Node B:
1. Specify the slot location of the IPLC base module and access the IPLC configuration
hierarchy.

[edit]
user@host# edit chassis fpc 3 optical-options

2. Create a logical connection between this IPLC base module and the IPLC base
module in slot 2.

[edit chassis fpc 3 optical-options]
user@host# set express-in fpc 2

3.  Configure wavelength 1561.01 on port O of the IPLC base module to be switched to
optical interface et-6/0/0.

[edit chassis fpc 3 optical-options]
user@host# set wavelength 1561.01 switch et-6/0/0

4, Configure wavelength 1560.20 on port 1 of the IPLC base module to be switched to
optical interface et-8/0/2.

[edit chassis fpc 3 optical-options]
user@host# set wavelength 1560.20 switch et-8/0/02

5.  Configure wavelength 1556.96 on port 5 of the IPLC base module to be switched
to optical interface et-8/0/3.

[edit chassis fpc 3 optical-options]
user@host# set wavelength 1556.96 switch et-8/0/3

6. Configure wavelength 1556.15 on port 6 of the IPLC base module in slot 3 to be
bypassed:

[edit chassis fpc 3 optical-options]
user@host# set wavelength 1556.15 wss-express-in

Results Confirm the configuration of the IPLC module located in slot 2 of Node B. If the command
output does not display the intended configuration, repeat the instructions in this
procedure to correct the configuration.

[edit chassis fpc 2 optical-options]
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user@host# show

wavelength 1554.54 {
switch {
et-8/0/4;
3

}
wavelength 1556.15 {

wss-express-in;

}
wavelength 1560.20 {
switch {
et-6/0/2;
¥
b
wavelength 1561.01 {
switch {
et-6/0/1;
¥
¥
express-in {
fpe {
3;
3
}

If you are done configuring the device, enter commit from configuration mode.

Confirm the configuration of the IPLC module located in slot 3 of Node B. If the command
output does not display the intended configuration, repeat the instructions in this

procedure to correct the configuration.

[edit chassis fpc 3 optical-options]

user@host# show

wavelength 1556.15 {
wss-express-in;

}
wavelength 1556.96 {
switch {
et-8/0/3;
¥
by
wavelength 1560.20 {
switch {
et-8/0/2;
3
3
wavelength 1561.01 {
switch {
et-6/0/0;
3
}
express-in {
foc {
2;
¥
by
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Step-by-Step
Procedure

Step-by-Step
Procedure

Results

If you are done configuring the device, enter commit from configuration mode.

Configuring the IPLC Base Module at Node C

This procedure describes how to configure the IPLC base module in slot 8 of Node Cin
this example.

Before you start this procedure, be sure to complete the tasks described in the “Topology”
on page 60 section of this example.

To configure the IPLC base module in slot 8 of Node C:
1. Specify the slot location of the IPLC base module in Node C and access the IPLC
configuration hierarchy.

[edit]
user@host# edit chassis fpc 8 optical-options

2. Configure wavelength 1561.01 on port O of the IPLC base module to be switched to
optical interface et-10/0/0.

[edit chassis fpc 8 optical-options]
user@host# set wavelength 1561.01 switch et-10/0/0

3.  Configure wavelength 1560.20 on port 1 of the IPLC base module to be switched to
optical interface et-10/0/1.

[edit chassis fpc 8 optical-options]
user@host# set wavelength 1560.20 switch et-10/0/1

4. Configure wavelength 1554.54 on port 8 of the IPLC base module to be switched
to optical interface et-10/0/2.

[edit chassis fpc 8 optical-options]
user@host# set wavelength 1554.54 switch et-10/0/2

5.  Configure wavelength 1556.15 on port 6 of the IPLC base module to be switched to
optical interface et-10/0/3.

[edit chassis fpc 8 optical-options]
user@host# set wavelength 1556.15 switch et-10/0/3

Confirm the configuration of the IPLC module located in slot 8 of Node C. If the command
output does not display the intended configuration, repeat the instructions in this
procedure to correct the configuration.

[edit chassis fpc 8 optical-options]
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user@host# show

wavelength 1554.54 {

switch {
et-10/0/2;
3
}
wavelength 1556.15 {
switch {
et-10/0/3;
¥
b
wavelength 1560.20 {
switch {
et-10/0/1;
¥
¥
wavelength 1561.01 {
switch {
et-10/0/0;
3
}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.
« Verifying the Topology of Each IPLC Node on page 70

Verifying the Topology of Each IPLC Node

Purpose \Verify the topology of each IPLC node.

Action Run the show chassis fpc optical-properties topology command with the detail output
level at each IPLC node and verify that the following fields match the values listed in
Table 8 on page 62.

. Port/Wavelength—Verify that this field lists the proper wavelength values and IPLC
port numbers for each node in this example.

. State—Verify that the values for this field match what is listed in Table 8 on page 62
for the mode value of each IPLC port for each node in this example.

. Connected To—If the wavelength is being switched, verify that this field lists the correct
interface the wavelength is being switched to.

Verify the topology of each IPLC node.

1. Forexample, at IPLC Node A, enter the following.

user@host>show chassis fpc optical-properties topology detail fpc-slot 1

IPLC Topology Information
Wavelength(nm) 7/ Port / Frequency(THz) State Connected
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To

Express-in Port DOWN NA
Expansion Port DOWN NA
1561.01 0 192.05 Switched et-12/0/0
1560.20 1 192.15 Switched et-12/0/1
1559.39 2 192.25 Blocked NA
1558.58 3 192.35 Blocked NA
1557.77 4 192.45 Blocked NA
1556.96 5 192.55 Switched et-12/0/2
1556.15 6 192.65 Switched et-12/0/3
1555.34 7 192.75 Blocked NA

1554 .54 8 192.85 Blocked NA
1553.73 9 192.95 Blocked NA
1552.93 10 193.05 Blocked NA
1552.12 11 193.15 Blocked NA
1551.32 12 193.25 Blocked NA
1550.52 13 193.35 Blocked NA
1549.72 14 193.45 Blocked NA
1548.91 15 193.55 Blocked NA
1548.11 16 193.65 Blocked NA

1547 .32 17 193.75 Blocked NA

1546 .52 18 193.85 Blocked NA
1545.72 19 193.95 Blocked NA

1544 .92 20 194.05 Blocked NA

1544 .13 21 194.15 Blocked NA
1543.33 22 194.25 Blocked NA

1542 .54 23 194.35 Blocked NA
1541.75 24 194 .45 Blocked NA
1540.95 25 194 .55 Blocked NA
1540.16 26 194.65 Blocked NA
1539.37 27 194.75 Blocked NA
1538.58 28 194 .85 Blocked NA
1537.79 29 194.95 Blocked NA
1537.00 30 195.05 Blocked NA
1536.22 31 195.15 Blocked NA

2. At Node B, enter the following:

user@host> show chassis fpc optical-properties topology detail fpc-slot 2
user@host> show chassis fpc optical-properties topology detail fpc-slot 3

3. AtNodeC:

user@host> show chassis fpc optical-properties topology detail fpc-slot 8

Meaning For example, in Step 1for Node A, you can see that the IPLC module in slot 1includes the
following configuration:

. Wavelength 1561.01is switched to optical interface et-12/0/0
. Wavelength 1560.20 is switched to optical interface et-12/0/1
. Wavelength 1556.96 is switched to optical interface et-12/0/2
. Wavelength 1556.16 is switched to optical interface et-12/0/3

This matches what is listed in Table 8 on page 62 for Node A and confirms the
configuration is operating correctly.
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Related
Documentation

Integrated Photonic Line Card Base and Expansion Module Overview on page 3
Understanding the Integrated Photonic Line Card Architecture on page 6

Configuring Wavelengths on the Integrated Photonic Line Card Add and Drop Ports on
page 22

Configuring a Two-Degree Node for Express Traffic on page 21
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Example: Configuring the Optical
Supervisory Channel

« Example: Configuring the Optical Supervisory Channel for the Integrated Photonic Line
System and Optical Inline Amplifier on page 73

Example: Configuring the Optical Supervisory Channel for the Integrated Photonic
Line System and Optical Inline Amplifier

Requirements

Overview

This example shows you how to configure optical supervisory channel (OSC)
communication across the PTX3000 integrated photonic line system when you are using
the Juniper Networks optical ILA in the amplifier chain.

« Requirements on page 73

« Overview on page 73

« Configuration on page 74

« Configuring the PTX3000 Integrated Photonic Line System at Site B on page 78

« Verification on page 78

This example uses the following hardware and software components:

« Two PTX3000 Packet Transport Routers with the Integrated Photonic Line System
installed and running Junos OS Release 17.1 or later.

« Three optical inline amplifiers.
Before you configure the optical supervisory channel, be sure you have:

« Installed and configured the integrated photonic line system in the PTX3000 router
and that you are able to pass optical traffic end to end over the three optical ILAs.

This example shows you how to configure optical supervisory channel (OSC)
communications on the PTX3000 integrated photonic line system when using the optical
ILA in the amplifier chain.
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Configuration

CLI Quick
Configuration

Topology

Figure 6 on page 74 shows the topology for this example. At Site A, there isa PTX3000
router withan IPLC moduleinstalled in FPC slot 3. The IPLC module at Site A is the anchor
for the OSC. Three optical inline amplifiers configured as: ILA O, ILA 1, and ILA 2 connect
Site A to Site B, where another PTX3000 is running an IPLC module. The IPLC module
at Site B is specifically configured as a non-anchor IPLC.

This topology also includes an example of configuring threshold crossing alerts (TCA)s
on the optical ILAs through the Junos OS CLI on the PTX3000 at Site A.

For this example, it is irrelevant what optical signals you are passing over the line system.
However, the line system must be up and operational.

Figure 6: Example Topology and Configuration

SITEA SITEB
PTX3000 PTX3000
0 01
LR LA
11 . - LR
0 ] 01 1
ILAO ILA1 ILA2
Integrated Photonic My _hbhbLiLl > e > e > Integrated Photonic
Line System Line System
IPLC IPLC
Anchor No Anchor IPLC
MAC address: aa bb cc dd ee ff MAC address: ab cd ef gh ff dc
IP address: 10.0.0.10/24 IP address: 10.0.0.14/24

-=% Direction of the optical signal

ILAO IP address: 10.0.0.11/24

edfa-a-b tca-input-power-high enable-tca threshold 2
edfa-a-b tca-pumpl-temperature-low enable-tca threshold 19
edfa-a-b tca-pump2-temperature-low enable-tca threshold 19
edfa-a-b tca-pump2-temperature-high enable-tca threshold 31
edfa-b-a tca-pumpl-temperature-low enable-tca threshold 20
osc-a osc-tx-power-high-tca enable-tca threshold 5

osc-b osc-tx-power-high-tca enable-tca threshold 4

ILA1 IP address: 10.0.0.12/24
edfa-a-b tca-pumpl-temperature-low enable-tca threshold 19
voa-a tca-attenuation-high enable-tca threshold 20
osc-a osc-tx-power-high-tca enable-tca threshold 4

ILA2 IPaddress: 10.0.0.13/24
osc-a osc-tx-power-high-tca enable-tca threshold 4

8043545

To configure OSC communication for the PTX3000 integrated photonic line system and
optical ILAs in the amplifier chain, perform these tasks:

« Configuring the PTX3000 Integrated Photonic Line System at Site A and the Optical
ILAs in the Amplifier Chain on page 75

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.

74
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PTX3000 Integrated set chassis fpc 3 optical-options amplifier-chain anchor-iplc
Photonic Line System set chassis fpc 3 optical-options amplifier-chain osc-ip 10.0.0.10/24
at Site A set chassis fpc 3 optical-options amplifier-chain osc-mac aa:bb:cc:dd:ee:ff

set chassis fpc 3 optical-options amplifier-chain ila O ila-options ila-ipv4-address
10.0.0.11/24

set chassis fpc 3 optical-options amplifier-chain ila O ila-options edfa-a-b
tca-input-power-high enable-tca threshold 2

set chassis fpc 3 optical-options amplifier-chainila O ila-options edfa-a-b
tca-pumpO-temperature-low enable-tca threshold 19

set chassis fpc 3 optical-options amplifier-chainila O ila-options edfa-a-b
tca-pumpl-temperature-low enable-tca threshold 19

set chassis fpc 3 optical-options amplifier-chain ila O ila-options edfa-a-b
tca-pumpl-temperature-high enable-tca threshold 31

set chassis fpc 3 optical-options amplifier-chainila O ila-options edfa-b-a
tca-pumpO-temperature-low enable-tca threshold 20

set chassis fpc 3 optical-options amplifier-chainiila O ila-options osc-a
osc-tx-power-high-tca enable-tca threshold 5

set chassis fpc 3 optical-options amplifier-chain ila O ila-options osc-b
osc-tx-power-high-tca enable-tca threshold 4

set chassis fpc 3 optical-options amplifier-chainila 1ila-options ila-ipv4-address
10.0.0.12/24

set chassis fpc 3 optical-options amplifier-chainila 1ila-options edfa-a-b
tca-pumpO-temperature-low enable-tca threshold 19

set chassis fpc 3 optical-options amplifier-chainila 1ila-options voa-a tca-attenuation-high
enable-tca threshold 20

set chassis fpc 3 optical-options amplifier-chainila 1ila-options osc-a
osc-tx-power-high-tca enable-tca threshold 4

set chassis fpc 3 optical-options amplifier-chainila 2 ila-options ila-ipv4-address
10.0.0.13/24

set chassis fpc 3 optical-options amplifier-chainila 2 ila-options osc-a
osc-tx-power-high-tca enable-tca threshold 4

PTX3000 Integrated set chassis fpc 3 optical-options amplifier-chain anchor-iplc
Photonic Line System set chassis fpc 3 optical-options amplifier-chain osc-ip 10.0.0.10/24
at Site B set chassis fpc 3 optical-options amplifier-chain osc-mac aa:bb:cc:dd:ee:ff

Configuring the PTX3000 Integrated Photonic Line System at Site A and the
Optical ILAs in the Amplifier Chain

Step-by-Step  The following example requires that you navigate various levels in the configuration
Procedure hierarchy. For information about navigating the CLI, see “Using the CLI Editor in
Configuration Mode” in the CL/ User Guide.

To configure the PTX3000 integrated photonic line system at Site A and the optical ILAs
in the amplifier chain:

1. Configure the anchor IPLC.

[edit chassis fpc 3 optical-options amplifier-chain]
set anchor-iplc

set 0sc-ip 10.0.0.10/24

set osc-mac aa:bb:cc:dd:ee:ff
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2.

Configure optical ILA O.

[edit chassis fpc 3 optical-options amplifier-chain]

setila O ila-optionsila-ipv4-address 10.0.0.11/24

setila O ila-options edfa-a-b tca-input-power-high enable-tca threshold 2

setila O ila-options edfa-a-b tca-pumpO-temperature-low enable-tca threshold 19
set ila O ila-options edfa-a-b tca-pumpl-temperature-low enable-tca threshold 19
set ila O ila-options edfa-a-b tca-pumpl-temperature-high enable-tca threshold 31
set ila O ila-options edfa-b-a tca-pumpO-temperature-low enable-tca threshold 20
setila O ila-options osc-a osc-tx-power-high-tca enable-tca threshold 5

setila O ila-options osc-b osc-tx-power-high-tca enable-tca threshold 4

Configure optical ILA 1.

[edit chassis fpc 3 optical-options amplifier-chain]

set ila 1ila-options ila-ipv4-address 10.0.0.12/24

setila 1ila-options edfa-a-b tca-pumpl-temperature-low enable-tca threshold 19
set ila 1ila-options voa-a tca-attenuation-high enable-tca threshold 20

setila 1ila-options osc-a osc-tx-power-high-tca enable-tca threshold 4

Configure optical ILA 2.

[edit chassis fpc 3 optical-options amplifier-chain]
set ila 2 ila-options ila-ipv4-address 10.0.0.13/24
set ila 2 ila-options osc-a osc-tx-power-high-tca enable-tca threshold 4

Verify the configuration is correct.

[edit chassis fpc 3]
user@host# show chassis fpc 3

user@host# show chassis fpc 3
optical-options {

amplifier-chain {
anchor-iplc;
osc-ip 10.0.0.10/24;
osc-mac aa:bb:cc:dd:ee:ff;
ila 0 {
ila-options {
ila-ipv4-address 10.0.0.11/24;
edfa-a-b {
tca-input-power-high {
enable-tca;
threshold 2;
3
tca-pumpl-temperature-low {
enable-tca;
threshold 19;
T
tca-pumpl-temperature-low {
threshold 19;
T
tca-pumpl-temperature-high {
threshold 31;
T
by
osc-a {
osc-tx-power-high-tca {
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enable-tca;
threshold 5;
T
¥
edfa-b-a {
tca-pumpl-temperature-low {
threshold 20;
3
T
osc-b {
osc-tx-power-high-tca {
enable-tca;
threshold 4;

}
la1l{
ila-options {
ila-ipv4-address 10.0.0.12/24;
edfa-a-b {
tca-pumpO-temperature-low {
enable-tca;
threshold 19;
3
3
voa-a {
tca-attenuation-high {
enable-tca;
threshold 20;
3
3
osc-a {
osc-tx-power-high-tca {
enable-tca;
threshold 4;

}
}
ila 2 {
ila-options {
ila-ipv4-address 10.0.0.13/24;
osc-a {
osc-tx-power-high-tca {
enable-tca;
threshold 4;

}

6. If the configuration is correct, save it.

user@host# commit
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Configuring the PTX3000 Integrated Photonic Line System at Site B

CLI Quick

Configuration

PTX3000 Integrated
Photonic Line System

at Site

Step-by-Step
Procedure

Verification

Purpose

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 3 optical-options amplifier-chain anchor-iplc
set chassis fpc 3 optical-options amplifier-chain osc-ip 10.0.0.10/24
set chassis fpc 3 optical-options amplifier-chain osc-mac aa:bb:cc:dd:ee:ff

To configure the PTX3000 integrated photonic line system at Site B:

1. Configure the IPLC module at Site B.

[edit chassis fpc 3 optical-options amplifier-chain]
set no-anchor-iplc

set osc-ip 10.0.0.14/24

set osc-mac ab:cd:ef:gh:ff:dc

2. Verify the configuration is correct.

[edit chassis fpc 3]
user@host# show chassis fpc 3

user@host# show chassis fpc 3
optical-options {
amplifier-chain {
no-anchor-iplc;
osc-ip 10.0.0.14/24;
osc-mac ab:cd:ef:gh:ff:dc;
}
by

3. If the configuration is correct, save it.

user@host# commit

Confirm the configuration is working properly.
« Verifying the Topology of the Amplifier Chain on page 78

Verifying the Topology of the Amplifier Chain

Display the IPLC and optical ILA basic information for the complete amplifier chain
including the -

Display the IP addresses, names, reachability, and connection status for the anchor IPLC

« Anchor IPLC and OSC IP address
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« Optical ILA name, OSC IP address/IP mask, status: Up/Down, and where the optical
ILA is connected to from IPLC’s perspective

Action Onthe PTX 3000 at Site A, from operational mode, run the show chassis fpc
optical-properties amplifier-topology command to display the OSC topology for the
amplifier chain.

user@host> show chassis fpc optical-properties amplifier-topology fpc-slot 3

IPLC Amplifier Topology Information

Name IP Addr/Subnet Reachable Connected To
Anchor IPLC 10.0.0.10/255.255.255.0 UP NZA

ILA-0 10.0.0.11/255.255.255.0 UP IPLC-3

1LA-1 10.0.0.12/255.255.255.0 UP 1LA-0

ILA-2 10.0.0.13/255.255.255.0 UP ILA-1

On the PTX 3000 at Site B, from operational mode, run the show chassis fpc
optical-properties amplifier-topology command to display the OSC topology for the
amplifier chain.

user@host> show chassis fpc optical-properties amplifier-topology fpc-slot 3

IPLC Amplifier Topology Information

Name IP Addr/Subnet Reachable Connected To
No-Anchor IPLC 10.0.0.14/255.255.255.0 UP NZA

1LA-0 10.0.0.11/255.255.255.0 UP 1LA-1

1LA-1 10.0.0.12/255.255.255.0 UP 1LA-2

ILA-2 10.0.0.13/255.255.255.0 UP IPLC-3

Meaning The output shows the correct topology based on Figure 6 on page 74. In addition, all
optical ILAs show are reachable indicating OSC communications are functioning properly.

Related . Understanding Optical Supervisory Channel Commmunication in the Amplifier Chain on
Documentation page 11

« Configuring the Optical Supervisory Channel Across the Amplifier Chain of the PTX3000
Integrated Photonic Line System on page 33
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Troubleshooting and Maintenance

« Enabling or Disabling Erbium-Doped Fiber Amplifiers on page 81
« Enabling or Disabling the Optical Supervisory Channel Laser on page 82
« Resetting an Optical Inline Amplifier Through the Junos OS CLI on page 83

Enabling or Disabling Erbium-Doped Fiber Amplifiers

When you need to perform maintenance or troubleshooting, you can disable the
erbium-doped fiber amplifiers on the IPLC.

Q BEST PRACTICE: Anytime you need to disconnect or connect the fiber span
from the Line IN and Line OUT ports on the IPLC module, we recommend you
disable the optical supervisory channel and the erbium-doped fiber amplifiers
on the IPLC.

Always refer to the PTX3000 Packet Transport Router Hardware Guide when
connecting or disconnecting cables on the IPLC modules. See PTX3000 Packet
Transport Router Hardware Guide.

To enable or disable the erbium-doped fiber amplifiers on the IPLC:

1. Access the IPLC configuration hierarchy.
For example, if the IPLC resides in slot 2:

[edit]
user@host# edit chassis fpc 2 optical-options

2. (Optional), To enable the erbium-doped fiber amplifiers on the IPLC.

[edit chassis fpc 2 optical-options]
user@host# set no-disable-edfa

3. (Optional), To disable the erbium-doped fiber amplifiers on the IPLC.

[edit chassis fpc 2 optical-options]
user@host# set disable-edfa
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4. Confirm the configuration.

[edit chassis fpc 2 optical-options]
user@host# show

no-disable-edfa;

}

5. Save your configuration.

[edit chassis fpc 2 optical-options]
user@host# commit

Related . Enabling or Disabling the Optical Supervisory Channel Laser on page 82

Documentation
optical-options on page 100

Enabling or Disabling the Optical Supervisory Channel Laser

When you need to perform maintenance or troubleshooting, you can disable the optical
supervisory channel laser on the IPLC module.

Q BEST PRACTICE: Anytime you need to disconnect or connect the fiber span
from the Line IN and Line OUT ports on the IPLC module, we recommend you
disable the optical supervisory channel laser and the erbium-doped fiber
amplifiers on the IPLC.

Always refer to the PTX3000 Packet Transport Router Hardware Guide when
connecting or disconnecting cables on the IPLC modules. See PTX3000 Packet
Transport Router Hardware Guide.

To enable or disable the optical supervisory channel laser:

1. Access the IPLC configuration hierarchy.

[edit]
user@host# edit chassis fpc 2 optical-options

2. (Optional), To enable the optical supervisory channel laser.

[edit chassis fpc 2 optical-options]
user@host# set no-disable-osc

3. (Optional), To disable the optical supervisory channel laser.

[edit chassis fpc 2 optical-options]
user@host# set disable-osc

4. Confirm the configuration.

[edit chassis fpc 2 optical-options]

82 Copyright © 2018, Juniper Networks, Inc.


https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/ptx-series/ptx3000/index.html
https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/ptx-series/ptx3000/index.html

Chapter 10: Troubleshooting and Maintenance

user@host# show

no-disable-osc;

}

5. Save your configuration.

[edit chassis fpc 2 optical-options]
user@host# commit

Related . Enabling or Disabling the Optical Supervisory Channel Laser on page 82

Documentation
. optical-options on page 100

Resetting an Optical Inline Amplifier Through the Junos OS CLI

If you need to reset an optical in the amplifier chain, you can do so from the Junos OS
CLI. This topic describes how to perform either a soft or hard reset on the optical ILA.

Before you begin this procedure, make sure:

« The PTX3000 integrated photonic system is up and operational

- You have previously configured the optical supervisory channel (OSC) and that it is up
and running

There are two ways to reset the optical ILA:

. Soft reset—Does not impact traffic traversing the unit.

. Hard reset—Impacts traffic traversing the unit.
To reset an optical ILA from the Junos OS CLI:

1. (Optional ) To perform a soft reset, access the amplifier chain configuration hierarchy
and specify the unigue identification number of the optical ILA.

user@router# run request chassis fpc optical-module amplifier-chain ila soft-reset
fpc-slot 5ila-number 2

2. (Optional ) To perform a hard reset, access the amplifier chain configuration hierarchy
and specify the unigue identification number of the optical ILA.

user@router# run request chassis fpc optical-module amplifier-chain ila hard-reset
fpc-slot 5ila-number 2

3. Whether you perform a soft or hard reset, verify that the Junos OS CLI responds with
the following message.

Reset command was successfully issued to the requested ILA

4. Verify that the reset is complete and the software is now running.
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user@router# run show chassis fpc optical-properties amplifier-chain ila summary

fpc-slot 5ila-number 2

ILA Number

ILA Name

ILA Position
0SC 1P Address

10.0.0.13/255.255.255.0

Manufacture Name
Manufacture Date
Part Number

Serial Num
Calibration Date
Firmware Version
version shown here
Hardware Version
FPGA Version
X86CPLD Version
Board CPLD Version
System Date

System Time

Up Time

IP v4 Address/Mask/Gateway

192.168.7.136/255.255.0.0/ 192.168.7.254

0SC MAC Address

Board Temperature (C)

Temperature Threshold High/Low (C)

Power and Fan Plug Status (Fan 0/1/2, Power 0/1)

Fan2: 1 PowerO: O Powerl: 1

Fan Speed (Fan 0/1/2)

System Mode (auto/manual)
Firmware Upgrade Status (none/in progress/done)
Percent: 100

Verify the Up Time field is reset, confirming the reset.

ILA-2

oplk

2016-04-07
EDFA1281LAJUPO1
3D2L6140005
2016-04-07
2.10.0002 #new

2.01

5.0

28

41

2015-09-22
18:43:03 GMT+0000
2363

aa:bb:cc:dd:ee:02
33.6

55.0/-5.0

FanO: 1 Fanl: 1

9984 / 9984 / 9984

Auto
Status: Successful

Related . Understanding Optical Supervisory Channel Communication in the Amplifier Chain on

Documentation page 11

« Configuring the Optical Supervisory Channel Across the Amplifier Chain of the PTX3000

Integrated Photonic Line System on page 33
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Configuration Statements and
Operational Commands

« Configuration Statements on page 87

« Operational Commands on page 117
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Configuration Statements

« amplifier-chain (IPLC) on page 88

« expansion-card (IPLC) on page 90

« express-in (IPLC) on page 92

« fpc (M320, T320, T640 and PTX Series Routers) on page 94
- ila-options on page 96

« optical-options (IPLC) on page 100

« switch (IPLC) on page 102

« tca (IPLC) on page 104

« wavelength (IPLC) on page 110

« wss-express-in (IPLC) on page 115
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amplifier-chain (IPLC)

Syntax

Hierarchy Level

Release Information

Description

Options

amplifier-chain {
anchor-iplc;
ila ila-number {
ila-options;
no-anchor-iplc;
osc-ip ip-address/CIDR ;
0sc-mac 0sc-mac;
}
}

[edit chassis fpc fpc-slot optical-options]

Statement introduced in Junos OS Release 17.1R1 on the PTX3000 integrated photonic
line system.

Configure the optical supervisory channel (OSC) for the PTX3000 integrated photonic
line system and optical ILAs in the amplifier chain. This command includes parameters
that enable IP connectivity for the OSC in the line system and amplifier chain.

The options available under the amplifier-chain configuration hierarchy are all associated
with configuring and enabling OSC communications over the amplifier chain of the
PTX3000 integrated photonic line system. You must specify the following options in
order to enable OSC communication, which enables you to configure and manage Juniper
Networks optical inline amplifier through the Junos OS CLLI:

anchor-iplc—Configure the specified IPLC as the anchor IPLC for the optical supervisory
channel (OSC). Use this option to specify one of the IPLC modules in the amplifier
chain as the anchor of the chain. You can only have one IPLC anchor in the amplifier
chain. This optionis only available if the specified slot contains an IPLC base module.

ilaila-number—Configure a unique identification number for the specified optical ILA.
This option is only available if the specified slot contains an IPLC base module and
you are using the optical ILA in the amplifier chain.

no-anchor-iplc—(Optional) Disable the IPLC from performing anchor queries. You can
configure only one IPLC as the anchor of the ampilifier chain. You can optionally
enable this option on the remote IPLC, that is not performing the anchor function.
This option is only available if the specified slot contains an IPLC base module.

osc-ip osc-ip—Specify the IP address of the anchor IPLC. All IP addresses associated
with the OSC must be on the same private subnet. This option is only available if the
specified slot contains an IPLC base module.

osc-mac osc-mac—Specify the MAC address of the anchor IPLC. This option is only
available if the specified slot contains an IPLC base module.

All other options are explained separately.
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Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Configuringthe Optical Supervisory Channel Across the Amplifier Chain of the PTX3000
Documentation Integrated Photonic Line System on page 33

. Example: Configuring the Optical Supervisory Channel for the Integrated Photonic Line
System and Optical Inline Amplifier on page 73

. Configuring the Anchor IPLC of the Amplifier Chain on page 34

« Configuring the IP Address of the Anchor IPLC on page 35
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expansion-card (IPLC)

Syntax expansion-card {
fpc fpc-slot;
}

Hierarchy Level [edit chassis fpc foc-slot optical-options]

Release Information Statement introduced in Junos OS Releases 15.1F6 and 17.1R1 on PTX Series Packet
Transport Routers.

Description Create alogical association between the specified IPLC base module and IPLC expansion
module. The IPLC base module can accept and multiplex (add) and demultiplex (drop)
up to 32 individual wavelengths into a single fiber pair. If you require the IPLC to support
more than 32 channels, you can configure it to support an additional 32 channels by
installing and connecting the IPLC expansion module to the IPLC base module, thus
increasing the IPLC channel capacity to 64 channels.

Use this statement in combination with attaching the IPLC base and expansion modules
together through the front panel as follows:

. Install the IPLC base module and IPLC expansion module in the chassis.

Q BEST PRACTICE: We recommend that you place the IPLC modules in the
same FPC/PIC slot pair in the chassis.

« Connect the two IPLC modules together as follows:

. Connect the XPN IN port of the IPLC base module to the XPN OUT of the IPLC
expansion module.

. Connect the XPN OUT port of the IPLC base module to the XPN IN of the IPLC
expansion module.

For complete details on making these connections on the PTX3000 Packet Transport
Router, see the PTX3000 Hardware Guide.

Options fpc-slot—Specify the slot in which the IPLC expansion module resides.
Range: O through 15
Default: None

Example If the IPLC base module resides in slot 1and the IPLC expansion module resides in slot
2:

[edit]
user@host# set chassis fpc 1 optical-options expansion-card fpc 2
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Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . Integrated Photonic Line Card Base and Expansion Module Overview on page 3
Documentation . Understanding the Integrated Photonic Line Card Architecture on page 6
« Increasing the Channel Capacity of the Node on page 19

. Configuring a Two-Degree Node for Express Traffic on page 21
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express-in (IPLC)

Syntax

Hierarchy Level

Release Information

Description

Options

Example

Required Privilege
Level

express-in {
fpc fpc-slot;
}

[edit chassis fpc fpc-slot optical-options]

Statement introduced in Junos OS Releases 15.1F6 and 17.1R1 for the PTX3000 integrated
photonic line system.

Create a logical connection for between two IPLC base modules to form a two-degree
IPLC node. By using this statement, along with connecting two IPLC base modules
together through the front panel, you create a two-degree IPLC node that can
communicate either east-west or north-south. You can use this option for express traffic
in IPLC ring and metro linear scenarios, as well as other network deployments that require
a two-degree IPLC node.

0 NOTE: Inconjunction with this statement, connect the two IPLC base modules
together through the PT IN and PT OUT ports on the front panel; otherwise,
an association between the two modules is not properly formed.

Q BEST PRACTICE: We recommend that you place the IPLC modules into the
same FPC/PIC slot pair on the PTX3000 chassis.

0 NOTE: You can configure only one logical association between two IPLC
base modules.

foc-slot—Specify the location of the IPLC base module.

Default: None

To create a logical connection between the IPLC base modules in slots 1and 2:
[edit]

user@host# set chassis fpc 1 optical-options express-in fpc 2

interface—To view this statement in the configuration.
interface-control—To add this statement to the configuration.
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Related . Bypassing a Wavelength on page 25
Documentation . Integrated Photonic Line Card Base and Expansion Module Overview on page 3
. Understanding the Integrated Photonic Line Card Architecture on page 6

. Configuring the Integrated Photonic Line Card to Switch Wavelengths to Local or
Remote Optical Interfaces on page 29
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fpc (M320, T320, T640 and PTX Series Routers)

Syntax

Hierarchy Level

Release Information

fpc slot-number {

error {
[fatal | major | minor] {
threshold threshold-value;
action (alarm | disable-pfe | offline-pic | log | get-state |offline | reset);
1
}
optical-options {
expansion-card {
fpc foc-slot;
1
express-in {
fpc fpc-slot;
}
tca tca-identifier (enable-tca | no-enable-tca) (threshold number | threshold-24hrs
number) ;
wavelength nm{
switch interface-name{
}
wss-express-in fpc-slot;
}
1
1
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
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);

[edit chassis]

Statement introduced before Junos OS Release 7.4.
Error statement introduced for PTX Series routers in Junos OS Release 13.3.
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Description Configure properties for the PICs in individual Flexible PIC Concentrators (FPCs).

Options slot-number—Slot number in which the FPC is installed.
Range: M320, T640, T1600, T4000, and PTX5000 routers: O through 7
Range: PTX3000 routers: 0, 2, 4, 6,8,10,12,14

0 NOTE: On PTX1000 routers, the FPC number is always O.

The remaining statements are explained separately.

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

Related . Configuring the Junos OS to Enable SONET/SDH Framing for SONET/SDH PICs

Documentation « Configuring the Junos OS to Enable a SONET PIC to Operate in Channelized (Multiplexed)

Mode

« Configuring FPC Error Levels and Actions
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ila-options

Syntax

Hierarchy Level

Release Information

Description

Options

ila-options {

edfa-a-b (tca-input-power-high | tca-input-power-low | tca-output-power-high |
tca-output-power-low | tca-pumpO-current-high | tca-pumpO-current-low |
tca-pumpO-temperature-high | tca-pumpO-temperature-low | tca-pumpl-current-high
| tca-pumpl-current-low | tca-pumpl-temperature-high | tca-pumpl-temperature-low
| tca-signal-output-power-high | tca-signal-output-power-low)

edfa-b-a (tca-input-power-high | tca-input-power-low | tca-output-power-high |
tca-output-power-low | tca-pumpO-current-high | tca-pumpO-current-low |
tca-pumpO-temperature-high | tca-pumpO-temperature-low | tca-pumpl-current-high
| tca-pumpl-current-low | tca-pumpl-temperature-high | tca-pumpl-temperature-low
| tca-signal-output-power-high | tca-signal-output-power-low)

ila-ipv4-address ila-ipv4-address

osc-a (osc-fiber-loss-high-tca | osc-fiber-loss-low-tca | osc-rx-power-high-tca |
osc-rx-power-low-tca | osc-tx-power-high-tca | osc-tx-power-low-tca)

osc-b (osc-fiber-loss-high-tca | osc-fiber-loss-low-tca | osc-rx-power-high-tca |
osc-rx-power-low-tca | osc-tx-power-high-tca | osc-tx-power-low-tca

voa-a (tca-attenuation-high | tca-attenuation-low)

voa-b (tca-attenuation-high | tca-attenuation-low)

[edit chassis fpc foc-slot optical-options amplifier-chain ila ila-number]

Statement introduced in Junos OS Release 17.1R1 on PTX3000 integrated photonic line
system.

Configure the optical ILA IP address for optical supervisory channel communications
across the amplifier chain and threshold crossing alerts for the optical ILA performance
monitors.

0 NOTE: To configure any other optical ILA options, you must log in to the
optical ILA CLI, see Optical Inline Amplifier Hardware Guide.

You configure and manage optical ILAs through the associated anchor IPLC module in
the PTX3000 integrated photonic line system. All communication to the optical ILA is
through the anchor IPLC.

ila-ipv4-address ila-ipv4-address—Specify the IPv4 address of the optical ILA in the
format: w.x.y.z/a. To enable OSC communication to and from the specified optical
ILA, you must configure the IP address of the optical ILA.

TIP: Allcommunication to and from an optical ILA is through the anchor
IPLC in the PTX3000 integrated photonic line system, therefore when
you set the IP address of an optical ILA, you must also specify the FPC

96

Copyright © 2018, Juniper Networks, Inc.


https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/ptx-series/ptx-ila/index.html

Chapter 11: Configuration Statements

slot in which the anchor IPLC resides. In addition, be sure to specify an
IP address on the same subnet as the anchor IPLC.

NOTE: AllIP addresses associated with the OSC in the optical amplifier
chain must be on the same subnet.
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tca-xxx-xxx

—Specify the threshold crossing alerts values for the optical ILA EDFAs,

OSC, and VOAs. Table 9 on page 98, Table 10 on page 99, and
Table 11 on page 99describe the TCAs you can configure for the optical ILA.

Table 9: Optical ILA EDFA Threshold Crossing Alerts

EDFA Threshold Crossing Alerts

Threshold Crossing Alert Name

tca-input-power-high

Input Power high TCA

tca-input-power-low

Input Power low TCA

tca-output-power-high

Output Power high TCA

tca-output-power-low

Output Power low TCA

tca-pumpO-current-high

PumpO current high TCA

tca-pumpO-current-low

PumpO current low TCA

tca-pumpO-temperature-high

PumpO temperature high TCA

tca-pumpO-temperature-low

PumpO temperature low TCA

tca-pumpl-current-high

Pumpl current high TCA

tca-pumpl-current-low

Pumpl current low TCA

tca-pumpl-temperature-high

Pumpl temperature high TCA

tca-pumpl-temperature-low

Pumpl temperature low TCA

tca-signal-output-power-high

Signal output Power high TCA

tca-signal-output-power-low

Signal output Power low TCA

Table 10 on page 99 describes the TCAs you can configure for the optical ILA OSC

TCAs:
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Table 10: Optical ILA OSC Threshold Crossing Alerts

Optical Supervisory Channel TCAs

e CrOSSing el

osc-fiber-loss-high-tca OSC fiber loss high TCA
osc-fiber-loss-low-tca OSC fiber loss low TCA

osc-rx-power-high-tca OSC RX power high TCA
osc-rx-power-low-tca OSC RX power low TCA
osc-tx-power-high-tca OSC TX power high TCA
osc-tx-power-low-tca OSC TX power low TCA

Table 11 on page 99 describes the TCAs you can configure for the optical ILA VOA
TCAs:

Table 11: Optical ILA VOA Threshold Crossing Alerts

VOA TCAs

Threshold Crossing Alert Name Description
tca-attenuation-high Attenuation high TCA
tca-attenuation-low Attenuation low TCA

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

Related . Understanding Optical Supervisory Channel Communication in the Amplifier Chain on
Documentation page 11

« Configuring the Optical Supervisory Channel Across the Amplifier Chain of the PTX3000
Integrated Photonic Line System on page 33

« Configuring the IP Address of an Optical Inline Amplifier on page 39

. Enabling and Configuring Thresholds on the Optical Inline Amplifier Performance
Monitors on page 51
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optical-options (IPLC)

Syntax

Hierarchy Level

Release Information

Description

Options

optical-options {
disable-edfa;
disable-osc;
expansion-card {
fpc foc-slot;
1
express-in {

fpc fpc-slot;

1
no-disable-edfa;
no-disable-osc;
switch interface-name{

}

tca tca-identifier (enable-tca | no-enable-tca) (threshold number | threshold-24hrs number)

wavelength nm{
wss-express-in fpc-slot;
1
1
}

[edit chassis chassis fpc slot]

Statement introduced in Junos OS Releases 15.1F6 and 17.1R1 on PTX3000 integrate
photonic line system.

Configure the settings for the integrated photonic line card (IPLC). The options under
this statement enables you to increase the IPLC channel capacity to 64 channels,
configure express in and out traffic from another IPLC base module, create a single
two-degree IPLC node, switch express traffic to optical interfaces in the local or remote
chassis, optically bypass channels, and fine-tune performance monitors.

slot—Specify the slot number the IPLC resides in.
Range: O through15

disable-edfa—Disable both erbium-doped fiber amplifiers on the IPLC. Disabling the
erbium-doped fiber amplifiers on the IPLC is required as a preliminary step whenever
the you need to disconnect the fiber span from the Line IN and Line OUT ports for
troubleshooting.

disable-osc—Disable the optical supervisory channel laser.

no-disable-edfa—Enable both erbium-doped fiber amplifiers on the IPLC. By default,
both erbium-doped fiber amplifiers are enabled.

no-disable-osc—Enable the optical supervisory channel. By default, the optical supervisory
channel is enabled.
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Q BEST PRACTICE: Anytime you need to disconnect or connect the fiber span
from the Line IN and Line OUT ports on the IPLC module, we recommend you
disable the optical supervisory channel and the erbium-doped fiber amplifiers

on the IPLC.

Always refer to the PTX3000 Packet Transport Router Hardware Guide when
connecting or disconnecting cables on the IPLC modules. See PTX3000 Packet
Transport Router Hardware Guide.

All other options are explained separately.

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

Related . Understanding How to Configure the Integrated Photonic Line Card on page 9

D .
ocumentation . Configuring a Two-Degree Node for Express Traffic on page 21

. Configuring Wavelengths on the Integrated Photonic Line Card Add and Drop Ports on
page 22
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switch (IPLC)

Syntax

Hierarchy Level

Release Information

Description

Options

Example: Switching
Wavelengths to an

switch interface-name| remote;

[edit chassis fpc fpc-slot optical-options wavelength nm]

Statementintroduced in Junos OS Releases 15.1F6 17.1R1 for PTX3000 integrated photonic
line system.

Switch the specified wavelength from the IPLC port to the specified local or remote
optical interface.

ThelPLCis designed to connect the ADD and DROP ports on the front panel to compatible
optical PICs or MICs on the local or remote chassis. Wavelengths configured on the local
|PLC ADD ports are multiplexed and sent over the Line OUT port of the IPLC base module.
The remote IPLC base module receives the signal on the Line IN port and demultiplexes
the wavelengths to the DROP ports on the front panel of the IPLC according to the
configuration of the remote IPLC. After you have made the physical connections between
the IPLC ports and the local and remote optical interfaces, you need to configure the
IPLC to switch the wavelengths to the optical interfaces.

This statement requires you to make the following connections:

. Install the optical interfaces and configure the wavelength number on the interface so
that it is compatible with the wavelength on the IPLC. See Configuring the 10-Gigabit
or 100-Gigabit Ethernet DWDM Interface Wavelength. For a list of optical interfaces that
are compatible with the IPLC ports, see PTX Series IPLC Compatibility.

« Install the IPLC module in the local or remote PTX Series chassis and connect the ADD
and DROP ports to the respective optical interfaces.

0 NOTE: The specified slot must contain an IPLC base module or IPLC
expansion module.

fpc-slot—Specify the IPLC slot number.

interface-name—Specify the name of the optical interface to which you want to switch
the specified wavelength. This field is free-form text.

nm—Specify the wavelength number you want to switch.

Remote—Specify that the wavelength is to be switched to an optical interface on a
remote chassis.

To switch wavelength 1550.12 on the local IPLC module in slot 2 to the local et-1/1/0
interface, enter the following:
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Optical Interface on
the Local Chassis

Example: Switching

Wavelengths to an
Optical Interface on
the Remote Chassis

Required Privilege
Level

Related
Documentation

[edit]
user@host# set chassis fpc 2optical-options wavelength 1550.12 switch et-1/1/0

To switch wavelength 1550.12 on the local IPLC module in slot 2 to an optical interface
on a remote chassis, enter the following:

[edit]

user@host# set chassis fpc 2optical-options wavelength 1550.12 switch remote

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

. Configuring the Integrated Photonic Line Card to Switch Wavelengths to Local or
Remote Optical Interfaces on page 29

« Understanding How to Configure the Integrated Photonic Line Card on page 9
. Understanding the Integrated Photonic Line Card Architecture on page 6

. Configuring a Two-Degree Node for Express Traffic on page 21
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tca (IPLC)

Syntax tcatca-identifier (enable-tca | no-enable-tca) (threshold number | threshold-24hrs number) ;

Hierarchy Level [edit chassis fpc fpoc-slot optical-options]

Release Information Statement introduced in Junos OS Releases 15.1F6 and 17.1R1 for PTX3000 integrated
photonic line system.

Description Configure the threshold crossing alerts (TCA)s for the integrated photonic line card
(IPLC).

TCAs can give the management system an early indication as to the state of the
associated entity when it crosses a certain threshold. The timely detection of TCAs is
essential to proactively manage the IPLC modules. TCAs are not an indication of a fault,
but rather an indication that the entity may be close to a fault. You can choose which
TCAs you want monitored by enabling the TCA. You can either keep the default threshold
settings or modify the settings.

You can enable TCAs on the IPLC for the performance monitors listed in
Table 12 on page 104.

Table 12: IPLC Optical Performance Monitors

Performance Monitor 15 Min Bin 24 Hr Bin TCA High TCA Low
OSC TX power Yes Yes Yes Yes
OSC RX power Yes Yes Yes Yes
OSC/FPGA estimated fiber loss Yes Yes No No
Line OUT VOA attenuation Yes Yes Yes Yes
EDFA Input power (for both EDFAS) Yes Yes Yes Yes
EDFA Output power (for both EDFAS) Yes Yes Yes Yes
EDFA Signal output power (for both EDFAS) Yes Yes Yes Yes
EDFA Pump current (for both EDFAs) Yes Yes Yes Yes
OCM power readings (64 channels x T monitoring points) Yes Yes Yes Yes
Power monitor at ADD port Yes Yes Yes Yes
Power monitor at EXPRESS IN port Yes Yes Yes Yes

Each performance monitor supports:
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« 15-minute and 24-hour binning

. Low and high threshold levels

Table 13 on page 106 describes each TCA as well as their default, minimum, maximum,
and recommended values.
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Table 13: IPLC Threshold Crossing Alert Minimum and Maximum Values
Range Minimum/Maximum

TCA Identifier Description Granularity Default and Recommended Value

Erbium-Doped Fiber Amplifier (EDFA) Input Power (for Both EDFASs)

edfal-awg-high-tca Ingress EDFA pump AWG high TCA 5s 390/440 mW
400 mW
edfal-awg-low-tca Ingress EDFA pump AWG low TCA 5/15 mW
5mw
edfal-express-high-tca Ingress EDFA pump express high 390/440 mW
TCA
400 mW
edfal-express-low-tca Ingress EDFA pump express low TCA 5/15 mW
5mwW
edfal-in-power-high-tca Ingress EDFA input power high TCA  0.5s 10/12dBm
11dBm
edfal-in-power-low-tca Ingress EDFA input power low TCA —38/—34 dBm
-35dBm
edfal-out-power-high-tca  Ingress EDFA output power high TCA 20/21dBm
20.5dBm
edfal-out-power-low-tca Ingress EDFA output power low TCA —1/0.5dBm
edfal-pump-current-high-tca  Ingress EDFA pump current high TCA  1s 10/300 mA
edfal-pump-current-low-tca  Ingress EDFA pump current low TCA
edfal-sig-power-high-tca Ingress EDFA signal power high TCA  0.5s 10/12dBm
11dBm
edfal-sig-power-low-tca Ingress EDFA signal power low TCA —39/—35dBm
>
—36dBm
Erbium-Doped Fiber Amplifier (EDFA) Output Power (for Both EDFAS)
edfa2-awg-high-tca Egress EDFA pump AWG high TCA 5s 390/440 mW
400 mW
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Table 13: IPLC Threshold Crossing Alert Minimum and Maximum Values (continued)

TCA Identifier

Erbium-Doped Fiber Amplifier (EDFA) Input Power (for Both EDFASs)

Description

Granularity

Range Minimum/Maximum

Default and Recommended Value

edfa2-awg-low-tca Egress EDFA pump AWG low TCA 5/15 mW
5mwW
edfa2-express-high-tca Egress EDFA pump express high TCA 390/440 mW
400 mW
edfa2-express-low-tca Egress EDFA pump express low TCA 5/15 mW
5mwW
edfa2-in-power-high-tca Egress EDFA input power high TCA 0.5s 10/12dBm
11dBm
edfa2-in-power-low-tca Egress EDFA input power low TCA —38/—34 dBm
—35dBm
edfa2-out-power-high-tca  Egress EDFA output power high TCA 20/21dBm
20.5dBm
edfa2-out-power-low-tca  Egress EDFA output power low TCA —1/0.5dBm
—0.5dBm
edfa2-pump-current-high-tca  Egress EDFA pump current high TCA  1s 10/300 mA
edfaz-pump-current-low-tca  Egress EDFA pump current low TCA
edfa2-sig-power-high-tca  Egress EDFA signal power high TCA  0.5s 10/12dBm
11 dBm
edfa2-sig-power-low-tca Egress EDFA signal power low TCA —39/—35dBm
—36dBm
Line OUT Variable Optical Attenuation (VOA)
lout-voa-high-tca LOUT VOA high TCA 0.5 16/25 dBm
17 dBm
lout-voa-low-tca LOUT VOA low TCA N/A N/A
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Table 13: IPLC Threshold Crossing Alert Minimum and Maximum Values (continued)
Range Minimum/Maximum

TCA Identifier Description Granularity Default and Recommended Value

Erbium-Doped Fiber Amplifier (EDFA) Input Power (for Both EDFASs)

Optical Channel Monitor (OCM) Power Readings (64 channels x 1 Monitoring Points)

ocm-power-high-line-out-tca  OCM Power Line Out high TCA 0.5dBm 1/2 dBm per channel
1.5 dBm per channel

NOTE: Assumes VOA setting =0

ocm-power-low-line-out-tca  OCM Power Line Out low TCA —2/—1dBm per channel
—1.5 dBm per channel

NOTE: Assumes VOA setting =0

Optical Supervisory Channel (OSC) Estimated Fiber Loss

osc-fiber-loss-high-tca OSC fiber loss high TCA 0.5dB 36/39dB
37dB
osc-fiber-loss-low-tca OSC fiber loss low TCA N/A N/A

Optical Supervisory Channel (OSC) RX Power

osc-rx-power-high-tca OSC RX power high TCA 0.5dBm 5/7 dBm
6 dBm
osc-rx-power-low-tca OSC RX power low TCA —47/—46 dBm
—46 dBm

Optical Supervisory Channel (OSC) TX Power

osc-tx-power-high-tca OSC TX power high TCA 0.5dBm 5.5/7 dBm
6 dBm
osc-tx-power-low-tca OSC TX power low TCA —2/-0.5dBm
—1dBm

Default By default, TCAs are disabled.
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Options tca-identifier—Specify the name of the TCA identifier.
enable-tca | no-enable-tca—Enable or disable the threshold crossing alert.
threshold number—Specify the 15-minute interval threshold.
threshold-24hrs number—Specify the 24-hour interval threshold.

See Table 13 on page 106 for a description of all TCAs, as well as the default, minimum,
maximum, and recommended threshold values.

Example To specify the 15-minute and 24-hour interval thresholds for the optical supervisory
channel receive power, enter the following:

[edit]
user@host# set chassis fpc 2 optical-options tca osc-rx-power-low-tca threshold -46
enable-tca
user@host# set chassis fpc 2 optical-options tca osc-rx-power-high-tca threshold 5.5
enable-tca

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

Related . Enablingand Configuring Thresholds onthe Integrated Photonic Line Card Performance
Documentation Monitors on page 45

. show chassis fpc optical-properties alarms on page 119

. show chassis fpc optical-properties edfa on page 122

« show chassis fpc optical-properties status on page 140

. Integrated Photonic Line Card Base and Expansion Module Overview on page 3

. Understanding the Integrated Photonic Line Card Architecture on page 6
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wavelength (IPLC)

Syntax wavelength nm;
wss-express-in fpc-slot;
}

switch interface-name;

1
Hierarchy Level [edit chassis fpc foc-slot optical-options]

Release Information Statement introduced in Junos OS Releases 15.1F6 and 17.1R1 on PTX3000 integrated
photonic line system.

Description Specify the wavelength in nanometers (nm) that you want to configure on the IPLC port.

Options nm—Wavelength in nanometers. It can be one of the following listed for the central
wavelength in Table 14 on page 111:
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Table 14: IPLC Port Number, Wavelength, and Frequency Mapping

Present on Label on

Presenton | Labelon IPLC IPLC
Frequency Central IPLC IPLC Expansion Expansion
[THz] Wavelength [nm] | Spacing Module Module Module Module
192.05 1561.01 50 GHz Yes 0 No No
1921 1560.61 50/100 GHz No No Yes 32
192.15 1560.2 50 GHz Yes 1 No No
192.2 1559.79 50/100 GHz No No Yes 33
192.25 1559.39 50 GHz Yes 2 No No
192.3 1558.98 50/100 GHz No No Yes 34
192.35 1558.58 50 GHz Yes 3 No No
192.4 1558.17 50/100 GHz No No Yes 35
192.45 155777 50 GHz Yes 4 No No
192.5 1557.36 50/100 GHz No No Yes 36
192.55 1556.96 50 GHz Yes 5 No No
192.6 1556.55 50/100 GHz No No Yes 37
192.65 1556.15 50 GHz Yes 6 No No
192.7 1555.75 50/100 GHz No No Yes 38
192.75 1555.34 50 GHz Yes 7 No No
192.8 1554.94 50/100 GHz No No Yes 39
192.85 1554.54 50 GHz Yes 8 No No
192.9 155413 50/100 GHz No No Yes 40
192.95 1553.73 50 GHz Yes 9 No No
193 1553.33 50/100 GHz No No Yes 41
193.05 1552.93 50 GHz Yes 10 No No
19311 1552.52 50/100 GHz No No Yes 42
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Table 14: IPLC Port Number, Wavelength, and Frequency Mapping (continued)

Present on Label on

Presenton | Labelon IPLC IPLC
Frequency Central IPLC IPLC Expansion Expansion
[THz] Wavelength [nm] | Spacing Module Module Module Module
193.15 1552.12 50 GHz Yes n No No
193.2 1551.72 50/100 GHz No No Yes 43
193.25 1551.32 50 GHz Yes 12 No No
193.3 1550.92 50/100 GHz No No Yes 44
193.35 1550.52 50 GHz Yes 13 No No
193.4 1550.12 50/100 GHz No No Yes 45
193.45 1549.72 50 GHz Yes 14 No No
193.5 1549.32 50/100 GHz No No Yes 46
193.55 1548.91 50 GHz Yes 15 No No
193.6 1548.51 50/100 GHz No No Yes 47
193.65 154811 50 GHz Yes 16 No No
193.7 154772 50/100 GHz No No Yes 48
193.75 154732 50 GHz Yes 17 No No
193.8 1546.92 50/100 GHz No No Yes 49
193.85 1546.52 50 GHz Yes 18 No No
193.9 1546.12 50/100 GHz No No Yes 50
193.95 1545.72 50 GHz Yes 19 No No
194 1545.32 50/100 GHz No No Yes 51
194.05 154492 50 GHz Yes 20 No No
194.1 1544.53 50/100 GHz No No Yes 52
194.15 15443 50 GHz Yes 21 No No
194.2 1543.73 50/100 GHz No No Yes 53
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Table 14: IPLC Port Number, Wavelength, and Frequency Mapping (continued)

Present on Label on

Presenton | Labelon IPLC IPLC
Frequency Central IPLC IPLC Expansion Expansion
[THz] Wavelength [nm] | Spacing Module Module Module Module
194.25 1543.33 50 GHz Yes 22 No No
194.3 154294 50/100 GHz No No Yes 54
194.35 1542.54 50 GHz Yes 23 No No
194.4 154214 50/100 GHz No No Yes 55
194.45 1541.75 50 GHz Yes 24 No No
194.5 1541.35 50/100 GHz No No Yes 56
194.55 1540.95 50 GHz Yes 25 No No
194.6 1540.56 50/100 GHz No No Yes 57
194.65 1540.16 50 GHz Yes 26 No No
194.7 1539.77 50/100 GHz No No Yes 58
194.75 1539.37 50 GHz Yes 27 No No
194.8 1538.98 50/100 GHz No No Yes 59
194.85 1538.58 50 GHz Yes 28 No No
194.9 1538.19 50/100 GHz No No Yes 60
194.95 153779 50 GHz Yes 29 No No
195.00 1537.40 50/100 GHz No No Yes 61
195.05 1537.00 50 GHz Yes 30 No No
195.10 1536.61 50/100 GHz No No Yes 62
195.15 1536.22 50 GHz Yes 31 No No
195.20 1535.82 50/100 GHz No No Yes 63

Default: 1550.12—1550.12 nm, 50/100GHz spacing

The remaining statements are explained separately. See CLI Explorer.
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Required Privilege interface—To view this statement in the configuration.
Level interface-control—To add this statement to the configuration.

Related . switch (IPLC) on page 102

D .
ocumentation . wss-express-in (IPLC) on page 115
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wss-express-in (IPLC)

Syntax

Hierarchy Level

Release Information

Description

Options

Example

Required Privilege
Level

Related
Documentation

WSS-express-in ;

[edit chassis fpc fpc-slot optical-options wavelength nm]

Statement introduced in Junos OS Releases 15.1F6 and 17.1R1 for PTX3000 intergated
photonic line system.

Bypass the specified wavelength on this IPLC module. When you bypass a wavelength,
it does not terminate at the local node, it is passed on to the next IPLC node. Use this
statement to control and manage express traffic at intermediate, two-degree IPLC nodes.

0 NOTE: Bypassing wavelengths is supported only on IPLC two-degree nodes
running express traffic. For more information, see “Configuring a Two-Degree
Node for Express Traffic” on page 21.

wss-express-in—Bypass the specified wavelength.

0 NOTE: You can bypass only wavelengths that are expressed-in at
intermediate, two-degree IPLC nodes.

Bypassing a wavelength is a two-step process:

1. Configure the two-degree IPLC node for express traffic. See “Configuring a Two-Degree
Node for Express Traffic” on page 21.

2. Bypass the wavelength.

For example, to bypass wavelength 1550.12 on the IPLC module in slot 2 of the
two-degree IPLC node:

[edit]
user@host# set chassis fpc 2 optical-options wavelength 1550.12 wss-express-in

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

. express-in (IPLC) on page 92
. wavelength (IPLC) on page 110

. Bypassing a Wavelength on page 25
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Operational Commands

« clear chassis fpc optical-properties

« show chassis fpc optical-properties alarms

» show chassis fpc optical-properties edfa

« show chassis fpc optical-properties mfg-info

« show chassis fpc optical-properties ocm

« show chassis fpc optical-properties pm-current

« show chassis fpc optical-properties pm-currentday

» show chassis fpc optical-properties pm-interval

« show chassis fpc optical-properties pm-previousday

« show chassis fpc optical-properties status

« show chassis fpc optical-properties topology

« show chassis hardware

« show chassis environment fpc

« show chassis environment monitored

« request chassis fpc optical-module firmware-upgrade

« request chassis fpc optical-module amplifier-chain ila firmware-upgrade
« request chassis fpc optical-module amplifier-chain ila soft-reset

« request chassis fpc optical-module amplifier-chain ila hard-reset

« show chassis fpc optical-properties amplifier-topology

» show chassis fpc optical-properties amplifier-chain ila summary

« show chassis fpc optical-properties amplifier-chain ila edfa

« show chassis fpc optical-properties amplifier-chain ila osc

» show chassis fpc optical-properties amplifier-chain ila voa

» show chassis fpc optical-properties amplifier-chain ila alarms

« show chassis fpc optical-properties amplifier-chain ila pm-current
« show chassis fpc optical-properties amplifier-chain ila pm-currentday
» show chassis fpc optical-properties amplifier-chain ila pm-interval

» show chassis fpc optical-properties amplifier-chain ila pm-previousday
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clear chassis fpc optical-properties

Syntax

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

List of Sample Output

Output Fields

Sample Output

clear chassis fpc optical-properties fpc-slot foc-slot (pm-current | pm-currentday | all)

Statement introduced in Junos OS Release 15.1F6 and 17.1R1 on PTX3000 integrated
photonic line system.

Clear the performance monitoring data for the integrated photonic line card (IPLC)
module installed in the Flexible PIC Concentrator (FPC) or PIC slot.

fpoc-slot —Slot number of the FPC or PIC in which the IPLC module resides
pm-current—Information for the current 15-minute performance monitoring data
pm-currentday—Information for the current 24-hour performance monitoring data

all—All performance monitoring data (current, current day, previous day, and interval)

clear

. tcaonpagel104

. show chassis fpc optical-properties pm-currentday on page 131
. show chassis fpc optical-properties pm-current on page 128

. show chassis fpc optical-properties pm-interval on page 134

. show chassis fpc optical-properties pm-previousday on page 137

clear chassis fpc optical-properties all on page 118

When you enter this coommand, you are provided feedback on the status of your request.

clear chassis fpc optical-properties all

user@host> clear chassis fpc optical-properties fpc-slot 5 all

18
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show chassis fpc optical-properties alarms

Syntax

Release Information

Description

Options

Additional Information

show chassis fpc optical-properties alarms fpc-slot fpc-slot

Statement introduced in Junos OS Release 15.1F6 and 17.1R1 on PTX3000 integrated
photonic line system.

Display the alarms for the integrated photonic line card (IPLC) module installed in the
Flexible PIC Concentrator (FPC) or PIC slot. Use this command to view the current alarms
on the IPLC.

foc-slot—Slot number of the FPC or PIC in which the IPLC module resides.

The alarms provide information about system or component failures on the IPLC.

0 NOTE: The fpc-slot number in the alarms refers to the FPC or PIC in which
the IPLC module resides.

Table 15: Alarm Descriptions

Alarm Description

IPLC fpc-slot AWG Add LOS

The IPLC AWG Add port has detected loss of signal (LOS).

IPLC fpc-slot Express-In LOS

The IPLC Express-In (XPN-IN) port has detected LOS.

IPLC fpc-slot OSC Add LOS

The IPLC OSC Add port has detected LOS.

IPLC fpc-slot OSC Drop LOS

The IPLC OSC Drop port has detected LOS.

IPLC fpc-slot Line In LOS

The IPLC Line IN port has detected LOS.

IPLC fpc-slot Reflect Power Failure The IPLC has detected back reflection power failure.

IPLC fpc-slot Out of Gain

The IPLC could not converge on the set gain. It is operating at a gain value
exceeding the allowable deviation from the set gain.

IPLC fpc-slot Pump EOL

The IPLC pump has reached its end of life (i.e. Pump current has reached
the maximum rated value).

IPLC fpc-slot Temperature Failure The IPLC EDFA has detected temperature failure.

IPLC fpc-slot Output LOS

The IPLC EDFA Output port has detected LOS.

IPLC fpc-slot Input LOS

The IPLC EDFA Input port has detected LOS.
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Table 15: Alarm Descriptions (continued)

Alarm Description

IPLC fpc-slot Output Power Failure The IPLC Output port has detected power failure.

IPLC fpc-slot WSS Temperature Failure The IPLC WSS has detected temperature failure.

IPLC fpc-slot Inter Diag The IPLC is in the diagnostics mode.

IPLC fpc-slot Firmware Inconsistent The IPLC firmware is inconsistent with the software or hardware.

NOTE: If you see this alarm, upgrade your firmware by using the request
chassis fpc optical-module firmware-upgrade command.

IPLC fpc-slot OCM Module Failure The IPLC OCM module has failed.

IPLC fpc-slot WSS Module Failure The IPLC WSS module has failed.

IPLC fpc-slot EDFA2 Module Failure The IPLC EDFA2 module has failed.

IPLC fpc-slot EDFA1 Module Failure The IPLC EDFAT module has failed.

IPLC fpc-slot SFP LOS The IPLC SFP has detected LOS.

IPLC fpc-slot SFP LOF The IPLC SFP has detected loss of frame (LOF).

Required Privilege view
Level

Related . Integrated Photonic Line Card Base and Expansion Module Overview on page 3

Documentation ) I .
. Understanding the Integrated Photonic Line Card Architecture on page 6

List of Sample Output show chassis fpc optical-properties alarms on page 121

Output Fields Table 16 on page 120 lists the output fields for the show chassis fpc optical-properties
alarms command. Output fields are listed in the approximate order in which they appear.

Table 16: show chassis fpc optical-properties alarms Output Fields

Field Name Field Description

Module Component on which the alarm is triggered.
Active FPC or PIC slot number where the active alarm is triggered.
Alarms Alarm that is triggered.
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Sample Output

show chassis fpc optical-properties alarms

user@host> show chassis fpc optical-properties alarms fpc-slot 14

Module Active Alarms

Main Board IPLC 14 OSC Drop LOS

Main Board IPLC 14 Line In LOS

Output EDFA IPLC 14 Output LOS

Output EDFA IPLC 14 Input LOS

Main Board IPLC 14 Firmware Inconsistent
Main Board IPLC 14 SFP LOS
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show chassis fpc optical-properties edfa

Syntax show chassis fpc optical-properties edfa fpc-slot fpc-slot

Release Information Statementintroduced in Junos OS Release 15.1F6 and 17.1R1 on PTX3000 integrated
photonic line system.

Description Display the erbium-doped fiber amplifier (EDFA) properties for the integrated photonic
line card (IPLC) module installed in the Flexible PIC Concentrator (FPC) or PIC slot.

Options fpc-slot—Slot number of the FPC or PIC in which the IPLC module resides

Required Privilege view
Level

Related . Integrated Photonic Line Card Base and Expansion Module Overview on page 3

Documentation . Understanding the Integrated Photonic Line Card Architecture on page 6

List of Sample Output show chassis fpc optical-properties edfa on page 122

Output Fields Table 17 on page 122 lists the output fields for the show chassis fpc optical-properties edfa
command. Output fields are listed in the approximate order in which they appear.

Table 17: show chassis fpc optical-properties edfa Output Fields

Field Name Field Description

EDFA Information Detailed EDFA information such as gain setting, input loss of signal (LOS) upper threshold,
output LOS upper threshold, and so on

INPUT EDFA Values for the input EDFA received from the hardware. The input EDFA amplifies the received
signal from the Line IN port before dropping the signal locally and sending a copy to the PT
OUT port.

OUTPUT EDFA Values for the output EDFA. The output EDFA amplifies the output of the wavelength-selective

switching (WSS) before sending the amplified signal to Line OUT port.

Sample Output

show chassis fpc optical-properties edfa

user@host> show chassis fpc optical-properties edfa fpc-slot 5

EDFA Information INPUT EDFA OUTPUT EDFA
Gain Setting Saved (low/high 0.01 dB) 1089/1800 1900

Gain Tilt Setting (mBm) 0 0

Input LOS Upper Threshold (0.01 dBm) -3300 -100

Input LOS Lower Threshold (0.01 dBm) -3600 -2300
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Output LOS Upper Threshold (0.01 dBm)
Output LOS Lower Threshold (0.01 dBm)
Gain Setting (low/high 0.01 dB)
Output Enable

Auto LOS Enable

Mode

Plim Power

-100

-400
108971800
Yes

Yes

0

0

-100
-400
1900
Yes
No

-6000
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show chassis fpc optical-properties mfg-info

Syntax

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

List of Sample Output

Output Fields

show chassis fpc optical-properties mfg-info fpc-slot fpc-slot

Statement introduced in Junos OS Release 15.1F6 and 17.1R1 on PTX3000 integrated
photonic line system.

Display manufacturing details such as module type, software version, boot versions and
so on, for the integrated photonic line card (IPLC) module and hardware components.
This information is displayed for the main board (IPLC), erbium-doped fiber amplifier
(EDFA), wavelength selective switch (WSS), and optical channel monitor (OCM)
hardware components.

fpc-slot—Slot number of the FPC or PIC in which the IPLC module resides

view

. Integrated Photonic Line Card Base and Expansion Module Overview on page 3

. Understanding the Integrated Photonic Line Card Architecture on page 6

show chassis fpc optical-properties mfg info on page 124

Table 18 on page 124 lists the output fields for the show chassis fpc optical-properties mfg
info command. Output fields are listed in the approximate order in which they appear.

Table 18: show chassis fpc optical-properties mfg info Output Fields

Field Name Field Description

MAIN BOARD Display manufacturing details about the for the main board (IPLC)

EDFA Display manufacturing details about the erbium-doped fiber amplifier (EDFA)

WSS Display manufacturing details about the wavelength selective switch (WSS)

OCM Display manufacturing details about the optical channel monitor (OCM)
Sample Output

show chassis fpc optical-properties mfg info

user@host> show chassis fpc optical-properties mfg-info fpc-slot 5
Manufacturing Information
MAIN BOARD EDFA WSS
OCM
Product Name IPLC EDFA WSS

124
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OCM

Module Type NULL NULL NULL
NULL

Boot Version - 1.01.0001 -
1.01.0001

Software Version SDK:9.91.0001;FDev:1.01.0002

Firmware Version 1.03.0004 1.02.0002

1.01.6103 1.02.0001

FPGA Version 42 1.04.0001 -

CPLD Version 40 - -

Hardware Version 2.01 2.01 3.00
2.01

PCB Revision 2.01 2.01 3.00
2.01

Part Number RADMADM2D0OJUPO1 RADMADM2D0JUPO1-2

DWDM21WSS50PLO1 OCMM0G2192JUP0O1

Serial Number 3D105490003 B5845436 b3675577

B5690792

Manufacturing Date 2015-12-03 2015-11-10

2015-07-08 2015-09-30

Calibration Date 2015-12-03 2015-11-10

2015-08-08 2015-10-10
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show chassis fpc optical-properties ocm

Syntax show chassis fpc optical-properties ocm fpc-slot fpoc-slot

Release Information Statementintroduced in Junos OS Release 15.1F6 and 17.1R1 on PTX3000 integrated
photonic line system.

Description Display the optical channel monitor (OCM) properties for the integrated photonic line
card (IPLC) module installed in the Flexible PIC Concentrator (FPC) or PIC slot.

Options fpc-slot—Slot number of the FPC or PIC in which the IPLC module resides

Required Privilege view
Level

Related . Integrated Photonic Line Card Base and Expansion Module Overview on page 3

Documentation . Understanding the Integrated Photonic Line Card Architecture on page 6

List of Sample Output show chassis fpc optical-properties ocm on page 126

Output Fields Table 19 onpage 126 lists the output fields for the show chassis fpc optical-properties ocm
command. Output fields are listed in the approximate order in which they appear.

Table 19: show chassis fpc optical-properties ocm Output Fields

Field Name Field Description

Wavelength(nm) / Port / Wavelength used, port number of the IPLC module or expansion module, and
Frequency(THz) frequency of the wavelength.

NOTE: When the expansion module is configured, this statement displays 64
channels.

Line Out (OCM2)(0.01dBm) Displays the power values of each channel at the LINE OUT (output port on the IPLC).
This power information is measured in dBm units by the OCM.

Sample Output

show chassis fpc optical-properties ocm

user@host> show chassis fpc optical-properties ocm fpc-slot 5

OCM Power Information

Wavelength(nm) / Port / Frequency(THz) Line Out(OCM2)(0.01 dBm)
1561.01 0 192.05 -6000
1560.20 1 192.15 -6000
1559.39 2 192.25 -6000
1558.58 3 192.35 -6000
1557.77 4 192.45 -6000
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1556.96
1556.15
1555.34
1554 .54
1553.73
1552.93
1552.12
1551.32
1550.52
1549.72
1548.91
1548.11
1547.32
1546.52
1545.72
1544 .92
1544 .13
1543.33
1542 .54
1541.75
1540.95
1540.16
1539.37
1538.58
1537.79
1537.00
1536.22

192.
192.
192.
192.
192.
193.
193.
193.
193.
193.
193.
193.
193.
193.
193.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
195.
195.

55
65
75
85
95
05
15
25
35
45
55
65
75
85
95
05
15
25
35
45
55
65
75
85
95
05
15

-6000
-6000
-6000
-6000
-6000
-6000
-6000
-6000
-6000
-6000

-6000
-6000
-6000
-6000
-6000
-6000
-6000
-6000
-6000
-6000
-6000
-6000
-6000
-6000
-6000
-6000
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show chassis fpc optical-properties pm-current

Syntax

Release Information

Description

Options

Required Privilege
Level

Related
Documentation

List of Sample Output

Output Fields

show chassis fpc optical-properties pm-current fpc-slot fpc-slot

Statement introduced in Junos OS Release 15.1F6 and 17.1R1 on PTX3000 integrated
photonic line system.

Display the current performance monitors for the integrated photonic line card (IPLC)
module installed in the Flexible PIC Concentrator (FPC) or PIC slot.

foc-slot—Slot number of the FPC or PIC in which the IPLC module resides

view

. Enabling and Configuring Thresholds on the Integrated Photonic Line Card Performance
Monitors on page 45

. Integrated Photonic Line Card Base and Expansion Module Overview on page 3

« Understanding the Integrated Photonic Line Card Architecture on page 6

show chassis fpc optical-properties pm-current on page 129

Table 20 on page 128 lists the output fields for the show chassis fpc optical-properties
pm-current command. Output fields are listed in the approximate order in which they
appear.

Table 20: show chassis fpc optical-properties pm-current Output Fields

Field Name Field Description

PM Performance monitor

CURRENT Current (instantaneous) value of the performance monitor during the 15-minute
interval.

MIN Minimum value measured

MAX Maximum value measured

AVG Average value

THRESHOLD (MIN) (MAX)

Threshold value set for the minimum and maximum values

TCA-ENABLED (MIN) (MAX) Threshold-crossing alert (TCA) set for the minimum and maximum values. Yes:

TCA is enabled.

TCA-RAISED (MIN) (MAX)

TCA raised for the minimum and maximum values. Yes: TCA crosses the threshold.
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Sample Output

show chassis fpc optical-properties pm-current

user@host> show chassis fpc optical-properties pm-current fpc-slot 5

Ph

ysical interface: 5, SNMP ifIndex 5

15:30-current

Suspect Flag:False

Reason:None

PM CURRENT  MIN MAX AVG THRESHOLD
TCA-ENABLED TCA-RAISED
(MIN)
(MAX) (MIN) (MAX) (MIN) (MAX)
0SC Tx Power(0.01 dBm) 174 174 176 175 0
0 No No No No
0SC Rx Power(0.01 dBm) -932 -933 -930 -931 0
0 No No No No
0SC Fiber Loss(0.01 dB) 1832 1815 1836 1825 0
0 No No No No
Line OUT VOA(0.01 dB) 20 10 40 25 0
0 No No No No
Ingress EDFA
Input Power(0.01 dBm) -1428 -1430 -1425 -1427 0
0 No No No No
Output Power(0.01 dBm) -308 -309 -305 -307 0
0 No No No No
Signal Power(0.01 dBm) -340 -341 -336 -338 0
0 No No No No
Egress EDFA
Input Power(0.01 dBm) -1845 -1850 -1843 -1846 0
0 No No No No
Output Power(0.01 dBm) 104 101 106 103 0
0 No No No No
Signal Power(0.01 dBm) 54 49 56 52 0
0 No No No No
Power monitor
AWG Add(0.01 dB) -1158 -1166 -1152 -1159 0
0 No No No No
Express In(0.01 dB) -6000 -6000 -6000 -6000 0
0 No No No No
OCM Power (LOUT)(0.01 dBm)
1561.01 -6000 -6000 -6000 -6000 0
0 No No No No
1560.20 -6000 -6000 -6000 -6000 0
0 No No No No
1559.39 -6000 -6000 -6000 -6000 0
0 No No No No
1558.58 -6000 -6000 -6000 -6000 0
0 No No No No
1557.77 -6000 -6000 -6000 -6000 0
0 No No No No
1556.96 -6000 -6000 -6000 -6000 0
0 No No No No
1556.15 -6000 -6000 -6000 -6000 0
0 No No No No
1555.34 -6000 -6000 -6000 -6000 0
0 No No No No
1554 .54 -6000 -6000 -6000 -6000 0
0 No No No No
1553.73 -6000 -6000 -6000 -6000 0
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No
1552.93
No
1552.12
No
1551.32
No
1550.52
No
1549.72
No
1548.91
No
1548.11
No
1547 .32
No
1546.52
No
1545.72
No
1544 .92
No
1544 .13
No
1543.33
No
1542 .54
No
1541.75
No
1540.95
No
1540.16
No
1539.37
No
1538.58
No
1537.79
No
1537.00
No
1536.22
No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No

No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No
-6000
No

-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-17 15 -1 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
-6000 -6000 -6000 0
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show chassis fpc optical-properties pm-currentday

Syntax show chassis fpc optical-properties pm-currentday fpc-slot fpc-slot

Release Information Statementintroduced in Junos OS Release 15.1F6 and 17.1R1 on PTX3000 integrated
photonic line system.

Description Displays the performance monitors for the current day for the integrated photonic line
card (IPLC) module installed in the Flexible PIC Concentrator (FPC) or PIC slot.

Options fpc-slot—Slot number of the FPC or PIC in which the IPLC module resides

Required Privilege view
Level

Related . Enablingand Configuring Thresholds onthe Integrated Photonic Line Card Performance
Documentation Monitors on page 45

. Integrated Photonic Line Card Base and Expansion Module Overview on page 3

« Understanding the Integrated Photonic Line Card Architecture on page 6

List of Sample Output show chassis fpc optical-properties pm-currentday on page 132

Output Fields Table 21 on page 131 lists the output fields for the show chassis fpc optical-properties
currentday command. Output fields are listed in the approximate order in which they
appear.

Table 21: show chassis fpc optical-properties pm-currentday Output Fields

Field Name Field Description

PM Performance monitor

MIN Minimum value measured

MAX Maximum value measured

AVG Average value

THRESHOLD (MIN) (MAX) Threshold value set for the minimum and maximum values.

TCA-ENABLED (MIN) (MAX) Threshold-crossing alert (TCA) set for the minimum and maximum values. Yes:

TCA is enabled.

TCA-RAISED (MIN) (MAX) TCA raised for the minimum and maximum values. Yes: TCA crosses the
threshold.
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Sample Output

show chassis fpc optical-properties pm-currentday

user@host> show chassis fpc optical-properties pm-currentday fpc-slot 5
Physical interface: 5, SNMP iflndex 5
Current Day:

Suspect Flag:True Reason:Invalid Interval
PM MIN MAX AVG THRESHOLD
TCA-ENABLED TCA-RAISED
(MIN) (MAX)
(MIN) (MAX) (MIN) (MAX)
0SC Tx Power(0.01 dBm) 171 172 172 0 0
No No No No
0SC Rx Power(0.01 dBm) -1166 -1149 -1156 0 0
No No No No
OSC Fiber Loss(0.01 dB) 0 0 0 0 0
No No No No
Line OUT VOA(0.01 dB) 10 30 20 0 0
No No No No
Ingress EDFA
Input Power(0.01 dBm) -1724 -1522 -1661 0 0
No No No No
Output Power(0.01 dBm) 129 311 185 0 0
No No No No
Signal Power(0.01 dBm) 74 276 136 0 0
No No No No
Egress EDFA
Input Power(0.01 dBm) -6000 -1564 -3783 0 0
No No No No
Output Power(0.01 dBm) -3 363 178 0 0
No No No No
Signal Power(0.01 dBm) -1034 335 -351 0 0
No No No No
Power monitor
AWG Add(0.01 dB) -6000 -1146 -3577 0 0
No No No No
Express In(0.01 dB) -6000 -6000 -6000 0 0
No No No No
OCM Power (LOUT)(0.01 dBm)
1561.01 -6000 -6000 -6000 0 0
No No No No
1560.20 -6000 -6000 -6000 0 0
No No No No
1559.39 -6000 -6000 -6000 0 0
No No No No
1558.58 -6000 -6000 -6000 0 0
No No No No
1557.77 -6000 -6000 -6000 0 0
No No No No
1556.96 -6000 -6000 -6000 0 0
No No No No
1556.15 -6000 -6000 -6000 0 0
No No No No
1555.34 -6000 -6000 -6000 0 0
No No No No
1554 .54 -6000 -6000 -6000 0 0
No No No No
1553.73 -6000 -6000 -6000 0 0
No No No No
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No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

1552.93
No
1552.12
No
1551.32
No
1550.52
No
1549.72
No
1548.91
No
1548.11
No
1547 .32
No
1546.52
No
1545.72
No
1544 .92
No
1544 .13
No
1543.33
No
1542 .54
No
1541.75
No
1540.95
No
1540.16
No
1539.37
No
1538.58
No
1537.79
No
1537.00
No
1536.22
No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

308

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000

-6000
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-6000

-6000

-6000

-6000
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-6000

-6000

-6000

-6000

-6000

-6000
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show chassis fpc optical-properties pm-interval

Syntax show chassis fpc optical-properties pm-interval fpc-slot fpc-slot

Release Information Statementintroduced in Junos OS Release 15.1F6 and 17.1R1 on PTX3000 integrated
photonic line system.

Description Display 15-minute intervals for the performance monitors for the integrated photonic
line card (IPLC) module installed in the Flexible PIC Concentrator (FPC) or PIC slot.

Options fpc-slot—Slot number of the FPC or PIC in which the IPLC module resides

Required Privilege view
Level

Related . Enablingand Configuring Thresholds onthe Integrated Photonic Line Card Performance
Documentation Monitors on page 45

. Integrated Photonic Line Card Base and Expansion Module Overview on page 3

« Understanding the Integrated Photonic Line Card Architecture on page 6

List of Sample Output show chassis fpc optical-properties pm-interval on page 135

Output Fields Table 22 on page 134 lists the output fields for the show chassis fpc optical-properties
pm-interval command. Output fields are listed in the approximate order in which they
appear.

Table 22: show chassis fpc optical-properties pm-interval Output Fields

Field Name Field Description

PM Performance monitor

MIN Minimum value measured

MAX Maximum value measured

AVG Average value

THRESHOLD (MIN) (MAX) Threshold value set for the minimum and maximum values.

TCA-ENABLED (MIN) (MAX) Threshold crossing alert (TCA) set for the minimum and maximum values. Yes:

TCA is enabled.

TCA-RAISED (MIN) (MAX) TCA raised for the minimum and maximum values. Yes: TCA crosses the
threshold.
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Sample Output

show chassis fpc optical-properties pm-interval

Physical

TCA-ENABLED

user@host> show chassis fpc optical-properties pm-interval fpc-slot 5
interface: 5, SNMP iflndex 5

Interval#:1, 2016-04-24,15:30:00.00 - 2016-04-24,15:45:00.00

Suspect Flag:True
PM
TCA-RAISED

(MIN) (MAX) (MIN) (MAX)
0SC Tx Power(0.01 dBm)

No No No No
0SC Rx Power(0.01 dBm)

No No No No
OSC Fiber Loss(0.01 dB)

No No No No
Line OUT VOA(0.01 dB)

No No No No

Ingress EDFA

Input Power(0.01 dBm)
No No No No

Output Power(0.01 dBm)
No No No No

Signal Power(0.01 dBm)
No No No No
Egress EDFA

Input Power(0.01 dBm)
No No No 