VIAVI

OneAdvisor 800/0OneAdvisor 1000
400G Module

Users Guide
R013






OneAdvisor 800/0OneAdvisor
1000 400G Module User Guide

R013

VIAVI Solutio

1-844-GO VIAVI
www.viavisolutions.com


http://www.viavisolutions.com
http://www.viavisolutions.com
http://www.acterna.com

Notice

Every effort was made to ensure that the information in this manual was accurate at the
time of printing. However, information is subject to change without notice, and VIAVI
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Copyright release
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About this User Guide

This prefix explains how to use this User Guide and includes the following topics:

“Purpose and scope” on page vi

“‘Assumptions” on page vi

“Terminology” on page vi

“Related Information” on page vi

“Conventions” on page vii

“Safety and compliance information” on page ix
“Technical assistance” on page ix
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About this User Guide

Purpose and scope

Purpose and scope

This manual is intended to help you use the capabilities of the OneAdvisor 800/
OneAdvisor 1000 400G Module.

This manual includes task-based instructions that describe how to configure, use, and
troubleshoot the test capabilities available on your instrument assuming it is configured
and optioned to support the capabilities.

Assumptions

This manual is intended for novice, intermediate, and experienced users who want to
use their instrument effectively and efficiently. We are assuming that you have basic
computer experience and are familiar with basic telecommunication concepts,
terminology, and safety.

Terminology

The following terms are used throughout this manual, and appear on the user interface
when performing testing. Some terms are also used to label the available ports
(connectors) on instrument connector panels.

Terms used to represent different test instrument platforms, hardware components, line
rates, transceivers, and adapters are defined in the Terminology section of the T-BERD/
MTS/SC Getting Started Guide.

* 100GE — 100 Gigabit Ethernet.
* 400GE — 400 Gigabit Ethernet.
¢ RS-FEC — Reed Solomon Forward Error Correction.

* VIAVI Ethernet test set — A test set marketed by VIAVI and designed to transmit
an Acterna Test Packet (ATP) payload with a time stamp that is used to calculate
a variety of test results. The 400G Module can be configured to transmit and
analyze ATP payloads, and can be used in end-to-end and loopback configura-
tions during testing.

Related Information

This manual is application-oriented and contains information about using these
instruments to test service carried on each of the listed networks. It includes an
overview of testing features, instructions for using the instruments to generate and
transmit traffic over a circuit, and detailed test result descriptions. This manual also
provides contact information for VIAVI’s Technical Assistance Center (TAC).
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About this User Guide
Conventions

Conventions

This manual uses conventions and symbols, as described in the following tables.

Table 1

Text formatting and other typographical conventions

Item(s)

Example(s)

Buttons, keys, or switches that
you press or flip on a physical
device.

Buttons, links, menus, menu
options, tabs, or fields on a PC-
based or Web-based user inter-
face that you click, select, or
type information into.

Directory names, file names,
and code and output messages
that appear in a command line
interface or in some graphical
user interfaces (GUIs).

Text you must type exactly as
shown into a command line
interface, text file, or a GUI text
field.

References to guides, books,
and other publications appear in
this typeface.

Command line option separa-
tors.

Optional arguments (text vari-
ables in code).

Required arguments (text vari-
ables in code).

Press the On button.
— Press the Enter key.
— Flip the Power switch to the on position.

Click Start
— Click File > Properties.
— Click the Properties tab.

— Type the name of the probe in the Probe
Name field.

$NANGT DATA DIR/results (directory)

— test products/users/
defaultUser.xml (file name)

— All results okay. (output message)

— Restart the applications on the server using
the following command:
$BASEDIR/startup/npiu_init
restart

Type: a:\set.exe in the dialog box.

Refer to Newton’s Telecom Dictionary.

platform [alble]

login

[platform name]

<password>

Table 2 Symbol conventions

This symbol indicates a note that includes important supplemental infor-
D mation or tips related to the main text.

more information.

This symbol represents a general hazard. It may be associated with either a
DANGER, WARNING, CAUTION, or ALERT message. See Table 3 for

This symbol represents an alert. It indicates that there is an action that must
be performed in order to protect equipment and data or to avoid software
damage and service interruption.
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Table 2 Symbol conventions (Continued)

This symbol represents hazardous voltages. It may be associated with
either a DANGER, WARNING, CAUTION, or ALERT message. See Table 3
for more information.

This symbol represents a risk of explosion. It may be associated with either
a DANGER, WARNING, CAUTION or ALERT message. See Table 3 for
more information.

This symbol represents a risk of a hot surface. It may be associated with
either a DANGER, WARNING, CAUTION, or ALERT message. See Table 3
for more information.

This symbol represents a risk associated with fiber optic lasers. It may be
associated with either a DANGER, WARNING, CAUTION or ALERT mes-
sage. See Table 3 for more information.

\a-—, Thissymbol, located on the equipment, battery, or the packaging indicates
=/ that the equipment or battery must not be disposed of in a land-fill site or
/. as municipal waste, and should be disposed of according to your national

regulations.

Table 3 Safety definitions

Term Definition

DANGER Indicates a potentially hazardous situation that, if not avoided, will
result in death or serious injury. It may be associated with either a
general hazard, high voltage, or other symbol. See Table 2 for
more information.

WARNING Indicates a potentially hazardous situation that, if not avoided,
could result in death or serious injury. It may be associated with
either a general hazard, high voltage, or other symbol. See Table 2
for more information.

CAUTION Indicates a potentially hazardous situation that, if not avoided,
could result in minor or moderate injury and/or damage to equip-
ment.

It may be associated with either a general hazard, high voltage, or
risk of explosion symbol. See Table 2 for more information.

When applied to software actions, indicates a situation that, if not
avoided, could result in loss of data or a disruption of software
operation.

ALERT Indicates that there is an action that must be performed in order to
protect equipment and data or to avoid software damage and ser-
vice interruption.

OneAdvisor 800/OneAdvisor 1000 400G Module User Guide
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Safety and compliance information

Safety and compliance information

Safety and compliance information for the instrument are provided in printed form and
ship with your instrument.

Technical assistance

If you require technical assistance, call 1-844-GO-VIAVI. For the latest TAC
information, go to https://support.viavisolutions.com.

OneAdvisor 800/OneAdvisor 1000 400G Module User Guide
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Overview

This chapter provides a description of the 400G modules for the OneAdvisor 800 and
OneAdvisor 1000. Topics covered in this chapter include:

Topics discussed in this chapter include the following:

*  “400G Module overview” on page 2
*  “Exploring the modules” on page 2
¢ “Module Installation” on page 4

OneAdvisor 800/OneAdvisor 1000 400G Module User Guide
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Chapter 1 Overview
400G Module overview

400G Module overview

The VIAVI 400G modules provide line-rate and protocol coverage to address service
activation, troubleshooting, and maintenance for 400G circuits on the OneAdvisor 800
and OneAdvisor 1000. The 400G module is available in three variants:

*  TM400GB-QO — 400G Module for OneAdvisor 800 with one QSFP-DD port and
one OSFP port.

*  TM400GB-QQ — 400G Module for OneAdvisor 800 with two QSFP-DD ports.

*  TM400GA — 400G Module for OneAdvisor 1000. The OneAdvisor 1000 can
support up to two concurrent 400G Modules, including battery and SCPI
operation.

Exploring the modules

The following sections describe the 400G modules.

OneAdvisor 800

The following sections describe the TM400GB-QO and TM400GB QQ modules.

TM400GB-QQ

Figure 2 shows the OneAdvisor 800 400G Module TM400GB-QQ.
Figure 1 OneAdvisor 800 400G Module TM400GB-QO

PORT 2 R = —PDRTl
@ W oo A ® SFP-DD A QsP-00 @

- ® PowiR

o= w » @ @

P RSN\

ONA-800 400G Module &

1 QSFP-DD Port capable of up to QSFP56-DD support.
Also hardware capable of supporting non-
DD optics such as QSFP56, QSFP28, and

QSFP+.
2 SFP-DD Port capable of up to SFP56-DD support.
Can also support non-DD SFP optics.
EXT CLK REF SMA connector for external clock input.
4 1PPS SMA connector for external 1PPS generator.
CLK OUT SMA connector capable of providing a

derivative of the clock as an output.
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6 GNSS ANTENNA SMA connector for external GNSS antenna.

7 SFP-DD Port capable of up to SFP56-DD support.
Can also support non-DD SFP optics.

8 QSFP-DD Port capable of up to QSFP56-DD support.

Also hardware capable of supporting non-
DD optics such as QSFP56, QSFP28, and
QSFP+.

TM400GB-QO

Figure 2 shows the OneAdvisor 800 400G Module TM400GB-QO.
Figure 2 OneAdvisor 800 400G Module TM400GB-QO
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QssP-00 A 5F9-00 @)
. o

SP-00

-
PR - axour  msaien 4 e
) & y, T
>® ¢ @
B AR 5NN 63 7
@ VIAYVI -----® ~-~~-- ONA-800 400G Module

|
o

--------

1 QSFP-DD Port capable of up to QSFP56-DD support.
Also hardware capable of supporting non-
DD optics such as QSFP56, QSFP28, and

QSFP+.

2 SFP-DD Port capable of up to SFP56-DD support.
Can also support non-DD SFP optics.

EXT CLK REF SMA connector for external clock input.

4 1PPS SMA connector for external 1PPS generator.

5 CLKOUT SMA connector capable of providing a
derivative of the clock as an output.

6 GNSS ANTENNA SMA connector for external GNSS antenna.

7 SFP-DD Port capable of up to SFP56-DD support.
Can also support non-DD SFP optics.

8 OSFP OSFP port.

VIAVI provides an OSFP to QSFP adapter,
allowing the port to be used for QSFP
devices up to 200GigE.

OneAdvisor 1000

Figure 3 shows the OneAdvisor 1000 400G Module.

OneAdvisor 800/OneAdvisor 1000 400G Module User Guide
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Figure 3 OneAdvisor 1000 400G Module TM400GA

EXT CLK REF SMA connector for external clock input.
1PPS SMA connector for external 1PPS generator.
SFP-DD Port capable of up to SFP56-DD (Double Density)
support. Can also support non-DD SFP optics.
4 QSFP56 Port capable if up to QSFP56 support. Also hardware
capable of supporting QSDP28 and QSFP+.
5 SFP-DD Port capable of up to SFP56-DD support. Can also
support non-DD SFP optics.
6 QSFP56 Port capable of up to QSFP56 support. Also hardware
capable of supporting QSFP28 and QSFP+.
7 QSFP-DD Port capable of up to QSFP56-DD support. Also
hardware capable of supporting non-DD optics such as
QSFP56, QSFP28, and QSFP+.
8 QSFP-DD Port capable of up to QSFP56-DD support. Also hardware
capable of supporting non-DD optics such as QSFP56,
QSFP28, and QSFP+.
9 CLKOUT SMA connector capable of providing a derivative of the
clock as an output.

Module Installation

The following sections describe how to install the 400G Module to the base.

Connecting the module on the OneAdvisor 800

The following procedure describes how to connect the module to the OneAdvisor 800
base.

OneAdvisor 800/OneAdvisor 1000 400G Module User Guide
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To connect the module to the OneAdvisor 800

NOTE

D If using the 400G module in combination with a Fiber Module Carrier (FMC),
install the FMC onto the screen, then the 400G Module, followed by the
OneAdvisor 800 base.

1 Power down the OneAdvisor 800 and disconnect from AC power.

2 Place the unit so that you have access to the back and remove the termination
cover by removing the screws that hold it in place.

3  Set the module onto the screen, ensuring the mating connectors between the two
pieces are aligned, as shown in Figure 4.

Figure 4 Module to screen

4 Insert the hex key in the brass fittings on the rear of the module and tighten the
internal captive fasteners to secure the module to the display.

5 Place the OneAdvisor 800 base onto the module, ensuring the mating connectors
are aligned, as shown in Figure 5.

Figure 5 OneAdvisor 800 base to module

OneAdvisor 800/OneAdvisor 1000 400G Module User Guide
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Module Installation

6

7

Using the hex key, tighten the captive fasteners on the rear of the base that
secure it to the module.

Re-attach the back termination cover or CAA/OTDR modules.

Connecting the module to the OneAdvisor 1000

The following procedure describes how to connect the module to the OneAdvisor 1000
base.

To connect the module to the OneAdvisor 1000

1

Verify that the power is OFF on your OneAdvisor 1000 and the power adapter is
unplugged.

Using a flat blade screwdriver, loosen each of the 4 slotted bolts on the back of
the OneAdvisor 1000.

Remove the blank termination cover from the base unit, and then remove the hex
key from the groove on the inside panel of the blank termination cover.

The OneAdvisor 1000 base and module have rectangular mating connectors.
These connectors must be aligned carefully before connecting the module to the
OneAdvisor 1000.

a To align the connectors properly, place the base unit with the screen side
down on your work surface. The mating connector on the back panel should
be facing you, at the top of the unit.

b Position the module over the base unit, with the module’s mating connector
directly over the mating connector on the OneAdvisor 1000.

¢ Verify that the holes on each corner of the module are aligned precisely with
the holes on each corner of the OneAdvisor 1000.

d Slowly lower the module until it is just over the holes on the OneAdvisor
1000, and then gently but firmly press the center of the module to attach it to
the OneAdvisor 1000.

Starting at the upper right corner, do the following:

a Using the hex key, tighten screws 1 through 4 (in the sequence illustrated in
figure) until you feel a slight resistance.

b  After all four screws are tightened, using the hex key, tighten each screw at
least one additional quarter turn in the sequence illustrated in Figure 6.

Re-attach the blank termination cover.

NOTE:

The input power ratings for the TM400GA module are 11-27 VDC, 16 A Max.
Power is supplied by the OneAdvisor 1000 base unit.
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Figure 6 Sequence for securing and tightening the screws

To attach a Fiber Module carrier or Solution module

1 Power down the OneAdvisor 800 and disconnect from AC power.

2 Place the unit so that you have access to the back and remove the termination
cover by removing the screws that hold it in place.

3  Set the module onto the screen, ensuring the mating connectors between the two
pieces are aligned, as shown in Figure 7.

Figure 7 Module to screen

4 Insert the hex key in the brass fittings on the rear of the module and tighten the
internal captive fasteners to secure the module to the display.

5 Place the OneAdvisor 800 base onto the module, ensuring the mating connectors
are aligned, as shown in Figure 8.

OneAdvisor 800/OneAdvisor 1000 400G Module User Guide
December 2023 22142947 , R013 Page 7



Chapter 1 Overview
Module Installation

Figure 8 OneAdvisor 800 base to module

6 Using the hex key, tighten the captive fasteners on the rear of the base that
secure it to the module.

7 Re-attach the back termination cover or CAA/OTDR modules.

OneAdvisor 800/OneAdvisor 1000 400G Module User Guide
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Basic Testing

This chapter provides information on basic testing services.

Topics discussed in this chapter include the following:

“Preparing to test” on page 10

“Step 1: Selecting a test application” on page 10

“Step 2: Configuring a test” on page 12

“Step 3: Connecting the instrument to the circuit” on page 12
“Step 4: Starting the test” on page 12

“Step 5: Viewing test results” on page 13

“Timed Test” on page 14
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Preparing to test

Preparing to test

Before testing, VIAVI recommends:

* Reviewing the Getting Started Guide that shipped with your instrument; in
particular, the instructions for connecting your test instrument to the circuit.

*  Verifying that you have the correct cables, connectors, transceivers, and adapters
required to connect to the circuit. Your Getting Started Guide provides important
considerations when testing over optical circuits, verifying that optics support
specific line rates.

¢ Determining whether you need to synchronize near and far end instruments to a
high accuracy timing reference before beginning the test.

¢ Determining whether an external clocking reference, such as a BITS, SETS, or
10MHz, is required for precise measurements and analysis.

Using an external high accuracy timing reference signal

Some test applications documented within this manual require an external, high
accuracy timing reference.

It is important to understand the connections required to input the reference and
analyzed signals. The 400G Module is equipped with an external clock SMA connector.

Instructions for connecting a GNSS receiver are provided in the Getting Started Guide
that shipped with your instrument.

Step 1: Selecting a test application

There are two methods available for selecting a test application. The first method uses
the Quick Launch screen, which lists pinned (saved) and recently run tests. The second
method uses the Test Menu, which lists every available test for the currently installed
options and configuration of your instrument.

For a detailed explanation of the Quick Launch screen and Test Menu, refer to the Basic
Testing chapter of the Getting Started Guide that shipped with your instrument.

Launching a test from the Quick Launch screen

The Quick Launch screen is used to launch tests that you use frequently. The last four
selected tests are also automatically listed on the screen. When running tests, the icons

OneAdvisor 800/OneAdvisor 1000 400G Module User Guide
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Step 1: Selecting a test application

in appear to the left of each pinned test representing the application or technology that
is supported. Table 1 lists the icons used to represent key applications.

Table 1 Quick Launch Icons

Application Icon Application Icon
Ethernet Quick Check Y.1564 SAMComplete

é‘ o
Ethernet Traffic RFC 2544

- A

Optics Self-Test ‘ﬁﬁ

U

To launch a test from the Quick Launch screen

1

If the Quick Launch screen did not appear by default when you turned on your
instrument, on the Main screen, click Select Test.

The Quick Launch screen appears.

The All Tests and Hide Tests buttons are used to display or hide the Test Menu to
the left of the screen; the Customize button is used to maintain and customize the
list of tests that appear on the screen.

If the test you want to launch appears on the screen, select the test; otherwise,
customize the screen to add the test, then select the test on the Quick Launch
screen.

Wait for the test to launch and appear on the Main screen, then proceed to “Step
2: Configuring a test” on page 8.

The test is launched.

Launching a test using the Test Menu

Tests are grouped and listed on the Test Menu by technology, signal, payload, and test
mode.

To select a test using the Test Menu

1

On the Main screen, click Select Test.

The Quick Launch screen appears.

— Ifthe Test Menu appears to the left of the screen, proceed to step 2.

— Ifthe Test Menu does not appear, select the All Tests button (located at the
bottom left of the Quick Launch screen). The Test Menu will appear.

Using the Test Menu, select the technology, signal, payload, and test mode for

your test.

The instrument displays a message asking you to wait while it loads the test.
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Step 2: Configuring a test

3 Wait for the Main screen to appear, and then proceed to “Step 2: Configuring a
test” on page 8.

The test is selected.

Step 2: Configuring a test

Before you configure a test, be certain to complete the information that you want to
include when you generate reports of your test results. For details, refer to the Getting
Started Guide that shipped with your instrument.

Configuring a test involves displaying the setup screens, specifying test settings, and
optionally saving the test setup. Key settings are also available on the Main screen and
on the Quick Config tabs. Changing key settings while running a test (for example,
changing the pattern transmitted) triggers an automatic restart of the test.

To display the setup screens

1 Using the Test Menu or Quick Launch screen, select a test application (see “Step
1: Selecting a test application” on page 10).

2 Select the Setup soft key.
A setup screen with a series of tabs appears. The tabs displayed vary based on
the test application you selected.

3 To navigate to a different setup screen, select the corresponding tab at the top of
the screen. For example, to display the Traffic setup screen, select the Traffic tab.

Step 3: Connecting the instrument to the circuit

When connecting the unit to optical circuits, bear in mind that applied optical power
must not exceed the power level supported by each optical connector on your
instrument.

Step 4: Starting the test

After you configure a test, connect the unit to the circuit and turn the laser ON, you are
ready to start your test.

*  You must actively Start Traffic (using the action button).

e If you would like your unit to transmit traffic automatically, you can enable the
automatic traffic generation feature.

* When atest is configured to establish a connection to a remote unit, the
connection process queries the remote unit for its software version. If the software
version level on the remote and local unit are different, a notice will be displayed
encouraging you to update the older unit to avoid incompatibility issues and
achieve optimal performance.

OneAdvisor 800/OneAdvisor 1000 400G Module User Guide
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Step 5: Viewing test results

After you start a test, use the buttons at the bottom of the screen to perform actions
such as turning the laser on and off, starting and stopping traffic, starting and stopping
a local loopback, and inserting errors, alarms, or defects. Table 2 lists some common
Action buttons.

Table 2 Action buttons

Button Action

Laser On/Off’ Turns the laser on or off when testing optical rates.
Insert Error Inserts an error into the transmitted traffic.

Insert Alarm/Defect Inserts an alarm or defect into the transmitted traffic.

Start Traffic/Stop Traffic ~ Starts or stops transmission of traffic over the circuit.

1. You can optionally configure optical Ethernet applications to automatically transmit traffic after you turn the laser

ON.

Step 5: Viewing test results

Test results appear in the Results Windows of the Main screen.

Setting the result group and category

To set the result group and category

1

a A~ WO DN

Using the Test menu or Quick launch screen, select a test application see “Step 1:
Selecting a test application” on page 10), and then configure your test (see “Step
2: Configuring a test” on page 8).

Select the Results soft key to return to the Main screen.
Connect your module to the circuit.
Select the Laser button.

Select the Start Traffic button to start generating and analyzing traffic.
Results appear in the Results Windows.
Optional. Insert errors or anomalies into the traffic stream, or use the Action

buttons to perform other actions.Only buttons that are applicable to the test you
selected appear.

Use the Group and Category buttons to specify the type of results you want to
observe. Figure 9 illustrates buttons for a standard layer 2 Ethernet application.

Figure 9 Result Group and Category buttons

Ethernet = [ L? Link Stais =

Results for the category you selected appear in the result window.
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Timed Test

8

Optional. To observe results for a different group or category in another result
window, press the buttons at the top of the window to specify the group and cate-

gory.

For descriptions of each result, refer to Chapter 11 “Test Results”.

>

TIP:

If you want to provide a screen shot of key test results, on the Main screen,
click the camera icon at the top of the screen. A screen shot will be captured
and stored as a PNG file in the /bert/images folder. You can include the
screen shot when you create reports.

Additional test result information

For descriptions of each result, refer to Chapter 11 “Test Results”.

Timed Test

Timed Test capabilities provide the possibility to automatically schedule the duration of
a test. Test reports can be automatically generated upon completion. The following
modes are available:

Timed Test with Traffic Control — This mode controls the exact duration of a
test from a few seconds to multiple days. The Traffic Control element ensures that
when the test starts, no traffic transmission occurs from the unit as traffic starts
one second into the test. When the test duration elapses, traffic transmission
stops one second before the end of the test when results are frozen. The main
goal of this selection is that when testing to a loopback device and when no
control plane traffic originates from within the network, it is possible to compare
the number of transmitted and received frames and to likely get a matching count.

Delayed-Start Timed Test with Traffic Control — Delayed-Started Timed Test
with Traffic Control operates the same as Timed Test with Traffic Control, except
that it is possible to schedule when the test starts by providing a date and time.

Timed Test — Strictly controls the amount of time over which statistics are
collected. This mode does not schedule or control any of the traffic transmission
capabilities.

Delayed-Start Timed Test — Delayed Start Timed Test is identical to Timed Time
except that it is possible to schedule when the test starts by providing a date and
time

Page 14

OneAdvisor 800/OneAdvisor 1000 400G Module User Guide
22142947 , R013 December 2023




Dual Port Applications

This chapter provides information on dual port applications.

Topics discussed in this chapter include the following:

e “About dual port applications” on page 16
e “Dual 400G” on page 17
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About dual port applications

About dual port applications

The dual port application functionality provides the capability to run two independent
tests concurrently. Itis therefore possible to control each test individually for just about
all parameters such as test start, stop, restart. This extends to workflows as well such
as Optics Self-Test, RFC 2544, and Y.1564.

The test module faceplate identifies the ports for test applications; they are port 1
identified via a purple area and port 2 identified via a blue area. A port can include an
SFP and QSFP or OSFP physical port; which one is used depends on the rate and
pluggable optics to be used. See “Exploring the modules” on page 2 for more
information on the physical module faceplate.

Dual applications

NOTE

D Dual applications in this context refers to software license CADUALAPPS; this
provides dial concurrent and independent functions.

Dual application support is currently available for the following applications:

 10/100/1000
* 1GigE Optical

«  10GigE LAN
. 25GigE

«  40GigE

«  50GigE

«  100GigE

«  100GigE KP4
«  200GigE

e Layer 1 loopback (available on OneAdvisor 800 TM 400GB modules)

On the OneAdvisor 800 TM400GB-QO, an OSFP to QSFP adapter is available to
connect QSFP devices into Port 1 (OSFP). You can combine any two applications from
this list to concurrently and independently run two test applications. For any other test
application, it is possible to run a single test application per module. If two test
applications are running concurrently, one of these applications must be closed in order
to run an application not in the dual application list above.

OneAdvisor 800/OneAdvisor 1000 400G Module User Guide
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Dual 400G

Dual 400G

NOTE

D Dual 400G refers to software license CADUAL400G. This functionality is
strictly available on OneAdvisor 800 with modules TM400GB-QO or
TM400GB-QQ.

NOTE

D The CADUAL400G license enables both the testing of two 400GigE ports and
of 400GigE and any other singular Ethernet rate concurrently. For the other
singular Ethernet rate, the rate license must be present; examples include
CA100GE or CA10GELAN

NOTE

> To run dual 400G on battery, it is required to add a PEM to the OneAdvisor
800.

Dual 400G provides functionality for 2 concurrent 400GE ports via the Dual 400GE
launch point, and adds the capability of running 400 GigE together with singular other
Ethernet rates from 10/100/1000 to 200 GigE. For Dual 400 GigE on TM400GB-QO,
this requires the use of one QSFP-DD and one OSFP. For Dual 400 GigE on
TM400GB-QQ, this requires the use of two QSFP-DD pluggable modules. For Dual 400
GigE with Other Rate, 400 GigE is on port 2 and any other Ethernet singular rate is on
port 1. Launching the test on port 1 is done in a separate step and does not affect the
400 GigE test on port 2. The control of each test is individual including test start, stop,
restart and workflows such as RFC 2544 and Y.1564.

Each test has its own individual tab. For Dual 400 GigE, closing one of the two tabs will
result in closing both tabs when in dual 400GE.

In the dual 400 GigE app, some RS-FEC statistics are not available on the Rx. This
includes HI SER and uncorrectable BER. As well, Correctable RS-FEC BER Threshold
alarm is not available.

To use multiple streams or capture or LLDP at 400 GigE, the 400 GigE Single Port
launch point is required.
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Ethernet Testing

This section provides information on testing Ethernet services.

*  “About Ethernet testing” on page 20

e “Adjusting the frequency of transmitted optical signals” on page 21
e “Enabling automatic traffic transmission” on page 22

e “Layer 2 testing” on page 23

* ‘“Layer 3 testing” on page 38

*  “Multiple Streams testing” on page 48

e “Capturing packets for analysis” on page 56

e “Measuring Peak IFG” on page 65

e “Loopback testing” on page 67

*  “Inserting errors” on page 67

* ‘“Inserting alarms” on page 68

*  “Measuring round trip delay or packet jitter” on page 68
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About Ethernet testing

About Ethernet testing

If your instrument is configured and optioned to do so, you can use it to provision
Ethernet, verify end-to-end connectivity, and analyze link performance by simulating
different traffic conditions.

Features and capabilities

Features and capabilities include the following when testing an Ethernet service.
Several results are provided at the physical, PCS, RS-FEC, and MAC layers:

400 Gigabit Ethernet with RS(544,514) FEC — Measure pre-FEC and post-FEC
performance using Ethernet/MAC layer traffic. Several results are provided at the
physical, PCS, RS-FEC, and MAC layers.

4 x 100 Gigabit Ethernet with RS(544,514) FEC — One application for 4 or fewer
ports on a single pluggable optics device such as QSFP-DD. This is a layer 2
feature with per port level control. The laser and traffic controls are available for
each individual port or as joint actions

200 Gigabit Ethernet with RS(544,514) FEC — Measure pre-FEC and post-FEC
performance using Ethernet/MAC layer traffic.

100 Gigabit Ethernet KP4 with RS(528,514) FEC — Support for both 100GAUI-4
(NRZ) and 100GAUI-2 (PAM4). Measure pre-FEC and post-FEC performance
using the Ethernet/MAC layer traffic.

100 Gigabit Ethernet with no FEC or with RS(528,514) FEC — Measure pre-FEC
and post-FEC performance using Ethernet/MAC layer traffic.

50 Gigabit Ethernet with RS(544,514) FEC — Measure pre-FEC and post-FEC
performance using Ethernet/MAC layer traffic.

40 Gigabit Ethernet with no FEC — Measure Ethernet/MAC layer traffic.

25 Gigabit Ethernet with or without RS(528,514) — Measure pre-FEC and post
FEC performance using Ethernet/MAC layer traffic.

10 Gigabit Ethernet LAN — Measure Ethernet/MAC layer traffic.

1 Gigabit Ethernet Optical — Measure Ethernet/MAC layer traffic. Supports auto-
negotiation.

10/100/1000 Base-T electrical Ethernet using the CSFP-1G-CU pluggable —
Measure Ethernet/MAC layer traffic. Supports auto-negotiation.

RS-FEC — The instrument can transmit correctable or uncorrectable RS-FEC
errors, and then measure post-FEC performance on the Ethernet/MAC layer
using frame loss ratio measurements. The measurements are provided in a
dedicated RS-FEC statistics result category.

BER testing — You can verify circuit performance by sending BERT patterns over
switched (layer 2) and unswitched (layer 1) networks.

Layer 3 testing — Tests using IPv4.
Layer 3 testing — Ping tests using IPv6.

Class of Service testing — You can verify circuit performance using the Acterna
payload pattern to obtain throughput, latency, real-time frame loss, and packet
jitter results.
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Adjusting the frequency of transmitted optical signals

VLAN and Q-in-Q testing — You can configure, transmit, and analyze traffic
carrying SVLAN and CVLAN tags per IEEE 802.1ad to verify that your network
can support and prioritize traffic for multiple customers without conflicts. Support
of up to four levels of VLAN tags is provided.

For details, see “Configuring Q-in-Q traffic’ on page 27.

Understanding the graphical user interface

When you configure your module for testing, graphical displays of Ethernet frames are
provided on the setup tabs for the application you selected. You can specify frame
characteristics for transmitted and filtered traffic by selecting the corresponding field on
the graphic, and then entering the value for transmitted or filtered traffic. Colored fields
can be edited; fields in gray can not be modified.

Frame settings

Figure 10 illustrates the frame settings for a layer 2 traffic test, with the Data field
selected.

Figure 10 Frame Settings

Interface | Ethernet ‘ J-Proof ‘ DA ‘ Traffic ‘ Capture ‘ Filters ‘ Timed Test ‘

Encapsulation [VLAN H ] Test hode [Trafﬁc H
Frame Type [DIX H ]
Frame Zize (Bytes) [256 H ]

DA SA vian S

Data

Tx Payload [Acterna H ] Acterna Payload Fill Pattern H

AR
Acterna Fill Pattern

RETD Setup High Precision - Low Delay = ]

Adjusting the frequency of transmitted optical signals

You can adjust the frequency of transmitted optical signals in increments of 1 PPM or
higher.

To adjust the frequency

1

If you haven'’t already done so, use the Test Menu or Quick Launch screen to

select the test application for the interface you are testing.

Connect the module to the circuit.
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Enabling automatic traffic transmission

Select the Laser button.

Select the Laser action bar, and then do one of the following:

— Toincrease the frequency by 1 PPM, press Freq Offset +1.

— To decrease the frequency by 1 PPM, press Freq Offset -1.

— You increase or decrease the frequency up to 150 PPM.

On the transmitting unit, observe the values for the following results in the
Interface result group, Signal category:

- Tx Freq Max Deviation (ppm)

- Tx Frequency Deviation (ppm)

On the receiving unit, verify that the values for the following results match the
transmitted frequency values.

— Rx Freqg Max Deviation (ppm)

- Rx Frequency Deviation (ppm)

The frequency was adjusted.

Enabling automatic traffic transmission

You can optionally set up Ethernet test applications to generate and transmit traffic
automatically whenever you turn the laser on.

Prerequisites for traffic transmission

If you enable automatic traffic generated, traffic is transmitted after the following occurs:

You turn the laser ON (using the Laser ON action button).
A signal is acquired.

Synchronization is acquired.

Alink is established.

As always, you can turn traffic off at any time using the Stop Traffic action button.

Issues to consider

Consider the following issues and behavior before enabling automatic traffic
generation:

Changing setups while tests are running. Your unit is designed to handle traffic
transmission appropriately when you change key setups while a test is running. In
some instances, if you change key setups while running a test, traffic stops
temporarily (as a result of the changed setup), and then starts again. In other
instances, changing a setup stops traffic entirely until you actively start it again.
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This is still the case when automatic traffic generation is enabled. If you change a
setup that causes the unit to stop transmitting traffic entirely, you must actively
start it again by pressing the Start Traffic action button.

loopback testing. Ensure that your unit is not placed in loopback mode by
verifying that the LLB action button is gray. If you intend to issue a command to
loop up another unit, make certain automatic traffic generation is not enabled on
the far end unit. If it is not disabled, the far end unit will not respond to the loop up
command.

Enabling the feature

To enable automatic traffic generation

1

Using the Test menu, launch the test application for the optical interface you are
about to test.

Select the Setup soft key, and then do the following:
a Select the Interface tab.
b Select the Physical Layer sub-tab.

¢ Set Auto-start traffic when laser turned on to Yes.

Traffic will be transmitted after you turn the laser on and the criteria listed in
“Prerequisites for traffic transmission” on page 22 is satisfied.

Layer 2 testing

Using the instrument, you can transmit, monitor, and analyze layer 2 Ethernet traffic.
Step-by-step instructions are provided in this section for the following:

>

“Specifying interface settings” on page 23

“Specifying Ethernet frame settings” on page 24
“Specifying traffic load settings” on page 33
“Transmitting and analyzing layer 2 traffic’ on page 37

NOTE:

If during the course of testing you change the frame length (or settings that
impact the calculated frame length) while the unit is already transmitting traffic,
the unit resets your test results, but some residual frames of the old length may
be counted because they are already in the traffic stream.

Specifying interface settings

Before you transmit traffic, you can specify interface settings which specify the source
of the reference Signal Clock”
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* Internal - where synchronization with incoming signal is not necessary (default).
* Recovered - from timing signals embedded in incoming signal (Sync-E).
» External - stable reference signal input into connectors on the interface panel.

Specifying Ethernet frame settings

Before you transmit traffic, you can specify the frame characteristics of the traffic, such
as encapsulation (VLAN, Q-in-Q, up to four stacked VLAN), and payload (Acterna test
frames or BERT patterns).

Things to consider

Consider the following before specifying the settings:

e Changing BERT patterns or payload type. In order for a BERT analysis to be
reliable, the test configuration must not change for the entire duration of the test.
Changing any part of the configuration, including the pattern or source of the
frames being analyzed (including changes in loopback) may result in momentary
BERT bit errors and a pattern sync loss detected by the receiver after the traffic
resumes.

If you do experience bit errors and sync losses after changing the test configura-
tion (including initiating loop up) and starting traffic, press the Restart soft key to
clear the initial burst of errors. If you no longer make configuration changes, you
can stop and start traffic without experiencing extraneous bit errors or sync
losses. If you continue to see BERT bit errors after performing a test restart, this
indicates a problem with the circuit under test.

Specifying the settings

To specify Ethernet frame settings

1 If you haven't already done so, use the Test Menu or Quick Launch screen to
select the test application for the interface you are testing.

2 Select the Setup soft key, and then select the Ethernet tab.

3 In Encapsulation, select one of the following:
— None. If you do not want to encapsulate transmitted frames, select None.

— VLAN. If you want to transmit VLAN tagged frames, select VLAN, and then
refer to “Configuring VLAN tagged traffic” on page 27.

—  Q-in-Q. If you want to transmit VLAN stacked (Q-in-Q) frames, select Q-in-Q,
and then refer to “Configuring Q-in-Q traffic” on page 27.

— Stacked VLAN. If you want to transmit stacked VLAN frames, select Stacked
VLAN, and then refer to “Configuring stacked VLAN traffic’ on page 28. Up to
four levels of VLAN tags are provided.
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In Test Mode, specify the category of testing being done:

— Traffic. Standard mode that transmits unicast frames that satisfy the
receiving unit’s filter criteria.

In Frame Type, specify the type of frame you are transmitting, for example DIX or
802.3.

If you selected a layer 2 application, in Frame Size (Bytes), select one of the
IEEE recommended frame lengths, Random, EMIX or enter a specific Jumbo or
User Defined frame length. Frame sizes up to 16,000 bytes can be used.

If you selected VLAN, Q-in-Q, or Stacked VLAN encapsulation, all IEEE
recommended frame lengths will be increased in size by 4 bytes for each VLAN
tag selected.

If you selected Random or EMIX, use the Configure button to specify user-
defined random frame sizes, including Jumbo, or select Reset to transmit frames
of randomly generated sizes based on the seven RFC 2544 frame length recom-
mendations. EMIX also adds the EMIX Cycle Length field that controls how many
frame entries are sent, in order, before cycling back to the first frame entry and
repeating. To define the number of frame entries, enter a number between 1

and 8.

Figure 11 Configure Random Frame Size

Configure Random

Frame Size (Bytes)
|72

|128

|256

|512

[1024

[1280
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[1526
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Layer 2 testing

— If you are configuring layer 2 traffic, use the graphical display of a frame to
specify the following:

Frame .

Label Setting Value

DA Destination Select the type corresponding to the Destination Address that will be
Type inserted in the transmit frames:

— Unicast.

If you select Unicast, the least significant bit of the leftmost byte in
the MAC address is forced to 0.

— Multicast.

If you select Multicast, the least significant bit of the leftmost byte
in the MAC address is forced to 1.

— Broadcast
If you select Broadcast, the MAC address is automatically
FFFFFFFFFFFF.

Destination If you specified Unicast or Multicast as the destination type, enter
MAC the destination address us