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1. Introduction

Telekom Malaysia has embarked on a project to expand the current IP Core converge network
services and operations that is based on PTX and MX platforms. To optimize operational cost,
network function virtualization is also explored, including virtualizing route reflector. This document is
an ATP for PTX 100G coherent interface test with Fibrehome DWDM systems.

1.1. Document Purpose
This document is an ATP for the proof-of-concept for PTX 100G Coherent interface.

1.2. Audience

This document is intended to be used by Telekom Malaysia business groups (and its contractors)
involved in the design, implementation, testing, and troubleshooting of IP Core infrastructure and
services.

The document assumes that the reader has an understanding of TCP/IP, routing, routing protocols,
MPLS, and related services. This document is intended to be read in conjunction with the JUNOS
hardware and software documents, available at the following URL: http://www.juniper.net/support.

1.3. Scope

The scope of this document is to provide an ATP for PTX5000 100G coherent interface. The 100G
interfaces are tested with features to support hypercore functionality with connectivity into
Fibrehome DWDM systems. The qualification of other IP Core routers is not within the scope of this
document.

1.4. Comments

It is assumed that all comments and inputs from the stakeholders have been taken into account. For
further comments and inputs, the reader is required to contact the author of this document and/or
ST.
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2.

The following test equipment is recommended for the execution of this ATP.

Test Equipment Requirements

PTX5000

2 port 100G coherent interface for PTX5000
Traffic generator

Optical spectrum analyser (OSA)

Variable Optical Attenuator (VOA)

Optical power meter

3. New Feature Tests

100G coherent interface is a new network element in TM IP Core and in POC stage.
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4. Test Network Topology

Example test network topology to be used when executing this ATP is depicted in Figure 1.

Traffic
Generator

70km |

Figure 1: Test Topology
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5. PTX5000 100G coherent interface test

5.1. Power measurement

Test No.

5.1

Test Synopsis

The test is to certify power transmit and receive sensitivity specification of

PTX5000 transponders.

Test Diagram

TX

RX

RX X

Test Objective:

The purpose of this test is for certify :

1) To measure maximum transmitted power of transponders
2) To measure sensitivity of the minimum receiving power

Test Requirements:

* Setup network as per test diagram.
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Test Instruction

Test Procedure

1. Connect 100G on PTX1 in a back-to-back configuration.
Verify link is operational from CLI. Connect receive cable of
port 1 to a power meter.

2. Observe the reading on power meter to show transmit power.

3. Insert a step VOA in between the connection.

4. Set VOA to full-pass. Observe the power meter to baseline
the attenuation.

5. Step up the attenuation on the VOA. Increase the attenuation
until port is status is down, and decrease the attenuation 1 step
down. Observe the port status is up.

6. Observe reading on power meter and interface CLI for SNR.

Expected result:

e The interface is operational within technical specification:
TX power: -2dBm
RX power: -18 to -5dBm

Actual Result:
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Test Conducted By:

Sigr}gture Company Date
MOSUMTuL  Rakmay £ a0 Lol y— Pgs e >
Moy FAIL ModD Vuig A Moz
Han %mt{xkj —‘BD Fibeshomp
Test Verified By: Name Signature Company Date

| hereby verify that
the test has been
conducted according
to the test plan.
Refer to Actual
Result for the
outcome of the test.

Table 1: Power measurement
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5.2. Verification of Alien Wavelength (Juniper) with Fiberhome DWDM

Test No. 5.2
The test is to verify the Juniper 100G coherent is able to interwork with
Test Synopsis Fibrehome DWDM systems within TM 50Ghz spacing specifications.

X

RX

Test Diagram

The purpose of this test is to qualify the PTX5000 100G coherent interface to
support:

1) To verify the new wavelength for the new channel.

observer noise, OSNR

2) To test wavelength lower frequency with 50GHz spacing

3) To test wavelength higher frequency with 50GHz spacing

4) PTX5000 is able to be tuned to support 96 DWDM channels

Test Objective:

Test Requirements: * Setup network as per test diagram.
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Test Instruction

1. Configure at FH DWDM, channel 1 (low) and channel 96
(high) and connect to Juniper transponders.

2. On both PTX5000 configure port-1 on channel 1 and port-2

3. Configure channel 2, 3, 94 and 95 on Fibrehome DWDM
systems to transmit other types of traffic.

Test Procediire gi_(;(%nnect FH DWDM to Juniper transponder on PTX1 and

5. Observe OSNR on OSA and compare against Fibrehome
OPM readings.

6. Capture 100G interface statistics from CLI.

The 100G DP-QPSK coherent router interface can successfully be tuned
across the extended C-band.

The following parameters are measure and conform to TM
specifications:

Result from OSA

1) Nominal Frequency for both low and high frequencies
2) Nominal Wavelength

Expected result: 3) Wavelength

4) Power

5) OSNR better than 18dB

Result from OPM (Optical performance monitoring)
1) Nominal Frequency

2) Nominal Wavelength

3) Wavelength

4) Power

5) OSNR

Lowev fvequuncy -
- Resuit capluved fom  Ophical $rvuim Anaiyecy

(0sh)
® cHl ¢+ Fiuvhomw Wo‘wuns{\d - REA « UG
Actual Result: cH?2 : dumpyv Wavelmelu - 72438

eHd o Pluvhowmw Wmmuv:)m - 1534.9%

© 0sNEL weamwerunt|  0SA 0P
cH' | 27284 | 34-6C
CH2 20.2% 23,39
cU 2 2246 25.41

Remarks
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Test Conducted By:

Name

Sigrfl_a\ture Company Date
M0 SWnieu | Ritmpy 8. 40 0]\ BUCSTBI
Mok FRlL Moy MRI(Z ¥ MSE
f’iq.ﬂ Y“P;n‘? - 3’ T/i&’d'}llfmz
Test Verified By: Name Signature Company Date

| hereby verify that
the test has been
conducted according
to the test plan.
Refer to Actual
Result for the
outcome of the test.

Table 2: 50Ghz DWDM channel spacing verification
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5.3. OSNR Verification

Test No. 53
The test is to verify the Juniper 100G coherent is able to interwork with
Test Synopsis Fibrehome DWDM systems within TM 18dB OSNR specifications.

Traffic
Generator

70km |

Test Diagram

The purpose of this test is to qualify the PTX5000 100G coherent interface to
support:

Test Objective: 1) To verify the new wavelength for the new channel.

observer noise, OSNR

Test Requirements: » Setup network as per test diagram.
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Test Instruction

Test Procedure Continue test setup from 5.2 and measure OSNR from OSA

Lowev ‘fvequgn% (osne)
CH1 (¥) @ 32.54
CHy (3) : a20-28
(43 (F): 33.4¢

0sa

Actual Result:
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Test Conducted By: | Name Signature Company Date
“an Tmpiag Crler hame
MOMD PAIZ Kot AT i : LY
MO S WAIEG Rl L vp cprp  ANe— [ P~
Test Verified By: Name Signature Company Date
| hereby verify that

the test has been
conducted according
to the test plan.
Refer to Actual
Result for the
outcome of the test.

Table 3: Verification of 18dB OSNR
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5.4. Sensitivity For Transponder
Test No. 54
Test Synopsis The test is baseline nominal FEC rate for PTX5000 coherent interface.

Test Diagram

Traffic
Generator

) 70km |
70km s

RX

Test Objective:

In TM transmission network, pre-FEC BER between transponders is specified as
10712,

This test is to baseline the pre-FEC BER between PTX5000 transponders when
connected to Fibrehome DWDM systems.

Test Requirements:

e Setup network as per test diagram.

Tfést Instruction

Test Procedure

e Continue setup from 5.3

e From CLlI, issue “show interface et-xxx extensive” and observe the pre-
FEC BER.

* Observe the uncorrected error counter to ensure error free operations.

Expected resulit:

e PTX5000 nominal pre-FEC BER is around 104-8.
100G link is error free.

Actual Result:

Plake  wefov 4o aHacuwan] .
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Remarks
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Test Verified By: Name Signature Company Date

| hereby verify that
the test has been
conducted according
to the test plan.
Refer to Actual
Result for the
outcome of the test.

Table 4: Nominal pre-FEC BER
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5.5. Bit Error Rate Link Test

Test No. 5.2
The test is to verify the Juniper 100G coherent is able to interwork with
Test Synopsis Fibrehome DWDM systems error free for 72 hours.

Test Diagram

Test Objective:

The purpose of this test is to qualify the PTX5000 100G coherent interface to
support error free transmission for 72 hours.

Test Requirements:

e Setup network as per test diagram.

Test Instruction

Test Procedure

e Configure at FH DWDM, channel 1 (low) and channel 96 (high) and
connect to Juniper transponders.

e On both PTX5000 configure port-1 on channel 1 and port-2

 Configure channel 2, 3, 94 and 95 on Fibrehome DWDM systems to
transmit other types of traffic.

e Connect FH DWDM to Juniper transponder on PTX1 and PTX2.

* Observe OSNR on OSA and compare against Fibrehome OPM
readings.

e Capture 100G interface statistics from CLI.

« Run traffic generator to generate traffic at 100G and verify traffic is
routed over 100G interface.

« Continue running the test for 72 hours.

+ Verify error free for CLI “show interface et-xxx extensive”
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Error free transmission for 72 hours
Expected result:

Actual Resulit:

- fnot Cwiusuva.\fw\-
= e pralilc Wt — 8¢ -

- M PL{N;( H-riv A-H-L‘Lb\wf\,l -Pl/v oh-‘z«;l'\

Remarks
Test Conducted By: | Name Signature Company Date
Han an‘nbj] 21, Eiherhoma
MO . Spm Ful " Ravapy & M0 (p \Z— Ples-ter
Wetp P wedd nadil A%e_ M
Test Verified By: Name Signature Company Date
| hereby verify that

the test has been
conducted according
to the test plan.
Refer to Actual
Result for the
outcome of the test.

Table 5: 72 hours error free transmission
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5.6. Link Protection Test

Test No. 5.2
The test is to verify the Juniper 100G coherent is able to protect traffic in fibre-
Test Synopsis cut scenario and signal degraded environment.

Traffic
Generator

Test Diagram

The purpose of this test is to qualify the PTX5000 100G coherent interface to
support 50ms failover time for the following scenarios:

Test Objective: 1. Catastrophic fibre-cut-

2. Signal degradation

Test Requirements: e Setup network as per test diagram.

Test Instruction
Configure the pre-FEC BER paramenters as follows:
interfaces {
et-0/0/0 {
mtu 9500;
optics-options {
wavelength 1550.12;

}

otn-options {
laser-enable;
signal-degrade {

Toet Drocadiine interval 2; €< BER collection window in ms
ber-threshold-clear 5; < BER 1.0E-5
ber-threshold-signal-degrade 4; < BER 1.0E-4

}
preemptive-fast-reroute {
signal-degrade-monitor-enable;
backward-frr-enable; < Notifying Remote End
}
}
}
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Signal-degrade environment:

1)  Start with the end-to-end configuration of the 100G DP-QPSK coherent
router interface across the FIBREHOME line system.

2)  Without Pre-FEC BER signal degrade detection configured, reducing the
received optical power level of the 100G DP-QPSK coherent interface on
port et-4/1/0 such that the pre-FEC BER exceeds 1e-4.

3)  Capture the CLI output showing detected BER before FEC and zero errors
after FEC.

4)  Increase the received optical power level of the 100G DP-QPSK coherent
interface on port et-4/1/0 such that the pre-FEC BER is below 1e-4.

5)  Stop traffic and set the signal degrade threshold as in the configuration
below.

6)  Start traffic and increase the BER to above the configured BER threshold
of 1e-4 but below the FEC threshold to trigger the detection event.

7)  Measure fraffic throughput with external tester to show no packet loss
occurred.

8) Capture CLI output showing detected BER, interface status and alarms.
Capture remote router interface status and alarms.

9) Reduce error rate to below configured clear BER threshold of 1e-5 and
trigger LSP back to the primary link using “clear mpls Isp optimize-
aggressive”.

10) Measure traffic throughput with external tester to show no packet loss
occurred.

Capture CLI output showing detected BER, interface status and alarms. Capture
remote router interface status and alarms.

Fibre-cut:

1. Physically remove the patch cable from PTX5000 to Fiborehome DWDM
systems.

2. Measure traffic throughput with external tester to show packet loss.

Minimal packect loss in signal degrade and fibre-cut scenarios.
Expected result: Failover time is around 50ms.

puc"”{ refev fo afd e lirmend P olJml'
I.me'-zr*r‘u iw / V'{jU”.

Actual Result:
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Remarks

- D{Fau H

P - fE¢

S0 = X¢-012 -
than X2 -03

Test Conducted By: | Name Signature Company Date
Hon Yfﬁ?;i l]{ %}’ Eib2-homg
Mo SHAEML Raunar Mocatl 7)_/ BRY Tpp
Wt Fail MeHD WA WS Ze}f{v Mg
Test Verified By: Name Signature Company Date

| hereby verify that
the test has been
conducted according
to the test plan.
Refer to Actual
Result for the
outcome of the test.

Table 6: Link Protection test
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6. Appendix — Issue Register

Known issues in the TM IP Core production network are to be documented within the Appendix of this
document. The information should contain the affected JUNOS release, JUNOS release the fix will be

available, and the current work around within the production network.

Note. All work-arounds proposed should be backed out when the router is upgraded to a JUNOS
version with the available fix for the issue.

Date

Items

JUNOS Release

Affected In Fixed In

Note

Table 7: IP Core TM Marvel Project
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