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Validating Link-OAM Discovery

Associated Standard
e IEEE 802.3ah

Objective
This test will validate the DUT’s ability to process and handle Link-OAM Discovery.
Overview

Two Spirent TestCenter™ ports will be used. Each port will be configured with a Link-OAM router. Each
router will be started. Ensure Link-OAM enters the completed state.

Setup

Discovery Discovery

Network DUT Cllent
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1.

2.

Launch Spirent TestCenter™ and reserve the required ports for the test.

Select Ports

Add Chassis... | Show Ports:  All Ports

-

[Cunnectian Mame

| Model

| Status

Part 4
Part 5
Part &
Paort 7
Paort &
Part 9
Part 10
Port 11
Part 12
=F< [2] Slat 2
-fEE|] Port 1
-fEEC] port 2
~[28][] Port 3

EESEEEEaD

e

~fEE] part 7
[EElC] Port s

10/100§1000 DUAL MEDIA, 1...

Test package 417 is active,
Test package 1417 is active,
Test package 417 is active,
Test package 1417 is active.

Test package 1417 is active
Test package 1417 is active

Test package 417 is active,
Test package 1417 is active.
Test package 417 is active,

Avvailable
Available
Avvailable
Available
Avvailable
Available
Avvailable
Available

| Port @
| Port 10
] Port 11
| Port 12

T

- Firmware Yergion: 2308510

Add Offline Ports... | Acld Default Tratfic: IN-:. vl

To Be Reserved
To Be Reserved

To Be Reserved

=1

ap...
Ap..,
ap...
Ap..,
L Ap..
L Ap..
ap...
Ap..,
ap...

Cancel

<L

N

Press the “Technologies...” button to open the Technology Selector window.

o | B Technolagies. ..

B Sequencer | £ Reporter | Wizards... - | J Summary...
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3. Once the Technology Select window opens, scroll down to Routing and select Link-OAM.

Technology Selector x|

Select technologies to uze in thiz application zession.

Technology | Yisible |:| | k. I
- TGEMP LD
Canizel |

- TGMPMLD Querier
= Triple Play

- Wideo Quality Analysis
- IPTY

=} Raouting

- Link-C1am
- BFD

- RSVP-TE
- PIM

- 5TP

-~ LDP

- LACP

- 1515

- OSPFv3
- ISPFY2
- EQAM

- BGP

O0000000000Oy OO0 00

El
4

4. Rename the two ports to Network and Client. Also, uncheck the “Append Location to Port Name”
check box.

Test Canfiguration

El- [ Spirent Teskenter
=] ol Ports

Main | Part Canfig ]

----- Al Fouters I d Location &
end Location ko
----- B Al Hosts Part Name Psﬁ: Mame
----- E) &l Traffic Generators Metwark, O
----- = all Stream Blocks
oo lienk
..... E:’ All TeaFFie Analusare b D

Spirent Communications « Definitive Guide to Carrier Ethernet Testing
5



Validating Link-OAM Loopback Messages

Associated Standard
e IEEE 802.3ah

Objective
This test will validate the DUT’s ability to process and handle Link-OAM Loopback Messages.
Overview

Two Spirent TestCenter™ ports will be used. Each port will be configured with a Link-OAM router. Traffic will
then be configured for transmission from the Network port to the Client port. Once traffic has successfully
verified to be transmitted, a loopback message will be sent from the Network port. This should cause all the
Network ports to also receive the transmitting data.

Setup

Traffic

Network DUT
LBM
/I'ra—ffm

wf b

Network buT

Client
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1.

2.

Launch STC and reserve the required ports for the test.

Select Ports

add Chassis... | Show Parts: Al Parts

[Cnnnection Marne

| Model

| Stakus

Part 4
Part 5
Part &
Part 7
Paort 5
Paort 9
Paort 10
Part 11
Port 12
=F< [E] slot 2

T

-fEEl] port 3
~fEE] part 4
-fE8] port s
~fEE] Part 6
-fEE|C] Port 7
=l Port s

10/100/1000 DUAL MEDIA, 1...

Test package 1417 is active,
Test package 417 is active,
Test package 1417 is active,
Test package 417 is active,
Test package 1417 is active.

Test package 417 is active
Test package 1417 is active

Test package 417 is active,
Test package 1417 is active.

Available
Avvailable
Available
Avvailable
Available
Avvailable
Available
Available

| Part 9
] Port 10
| Port 11
] Port 12

€60

- Firmware Yerzion: 2 308510

Add Offline Ports.... | Acld Defaut Traffic: IND vl

To Be Reserved
To Be Reserved

To Be Reserved

=]

Ap..,
ap...
Ap..,
ap...
Ap..,
L Ap..
L Ap..
ap...
Ap..,

Cancel

<L

N

Press the “Technologies...” button to open the Technology Selector window.

o | B Technologies. ..

81F Sequencer |,@Repurter | Wizards.., = | Summary...
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3. Once the Technology Select window opens, scroll down to Routing and select Link-OAM.

Technology Selector x|

Select technologies to uze in thiz application zession.

Technology | Yisible |:| | k. I
- TGEMP LD
Canizel |

- TGMPMLD Querier
= Triple Play

- Wideo Quality Analysis
- IPTY

=} Raouting

- Link-C1am
- BFD

- RSVP-TE
- PIM

- 5TP

-~ LDP

- LACP

- 1515

- OSPFv3
- ISPFY2
- EQAM

- BGP

O0000000000Oy OO0 00

El
4

4. Rename the two ports to Network and Client. Also, uncheck the “Append Location to Port Name”
check box.

Test Canfiguration

El- [ Spirent Teskenter
=] ol Ports

Main | Part Canfig ]

----- Al Fouters I d Location &
end Location ko
----- B Al Hosts Part Name Psﬁ: Mame
----- E) &l Traffic Generators Metwark, O
----- = all Stream Blocks
oo lienk
..... E:’ All TeaFFie Analusare b D
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5. Select All Routers = Add. This will cause the Router Wizard to be launched.

T est Configuration

[l ZF Spirent TestCenter
== all Ports
----- @ &ll Routers
----- mE Al Hosts
----- E All Traffic Generators
----- D'::% All Stream Blocks

Bl Al Te-ER- Amad e

s add... | 3 Delete | [ Edit
Raouter Interface | Link-Odk
Raouter
Part Marne Mame

6. Once the Router Wizard has launched, select both ports and press Finish. There is no need for
additional protocols, VLANSs or configuration of IP Addresses since Link OAM is a Layer 2 protocol.

Show Paort Type =3 Project

" Ethemet
" POS/SDH
7 ATM

< Back ext =

I Finizh I

Cancel |

/.
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7.

8.

9. Select Network > Traffic Generator and use the Add drop down menu to select “Add Raw Stream

Block”.

Two routers should be created, one on each port. Select the Link-OAM tab and then activate both
routers.

@ ndd.. % Delste | [ Edit Interface... €} 2

Raouter Interface

Part Mare

Chant

Fouker 2

O

Active

Local State

& |

Apply

Select the “Start All Routers “button and make sure Local State changes to COMPLETED.

55 BiT

@ add... S Delste | 7 Edit Interface... €} 2

Router Interface

zl

| Foute

| | Dmvk hlarma r | firkivea | I Aral Skake
Raouter Interface Link-0&M
Part Mame Rauter Ackive Local Skate
Marme
Natwiaed Rouker 1 COMPLETEDR
b | Chiant Router 2 COMeL ETEDR

T ezt Configuration

=l | & Spirent TestCenter

..... all Ports

----- @ all Routers

----- @ Al Hosts

----- 5> all Traffic Generatars
----- % all Strean Elocks

----- ‘ﬂ all Traffic Analvzers
|:—]--- Ports

E| @ Network

BE Huosts

Im Add... -“ Delete

B

=7 Edit..

l_

Add Bound Stream Blockis). ..

e

Add Raw Stream Block. ..

Duration mode:

T# POt Dased

™ Load per streamblock I
IContinunus

Skate

Active Marne Index
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10. Select the Frame tab when Stream Block Editor appears.

Stream Block Editor x|
General Groups I Rx Pork I Preview I

Preview:

Ethetnetll [ Show all Fields [ Allow Inevalid Packets
Name Yalue

Frames
=} Frame

Create new Frame > 1| EthernetIl
1} IPv4 Header

Save Frame as
Template, ..

Manage Frame
Templates, .,
Actions

Add Header(s). ..
Link Modifiers/VFDs, ..

Others
Expand All
Collapse all

—Hex Editor

0000 55 55 55 65 55 55 506 0000 O1 00 0O 01 0010 BUUUUUUd
0010: 94 00 00 02 02 00 45 00 00 14 00 00 00 OO FF FD 1
0020: 33 34CO05 M 02C000 00 M AL, AL

oK Cancel

4
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11. Select the IPv4 Header and choose Delete IPv4 Header. Press OK once finished.

Stream Block Editor
General Frame IGroups I R.x Pork I Preview I

Prewview:

Ethernetrl (G [ Show all Fields [ Allow Invalid Packets

Name | ¥Yalue
Frames

=} Frame
+ EthernetIl
?::nepgr;me - ilf[Pwt Header

Create new Frame >

Manage Frame
Ternplates. ..

Actions
Add Header(s). ..

Link. ModifiersiWFDs,
Delete IPv4 Header |

Others
Expand Al
Collapse Al

—Hex Editor

0000 55 55 55 65 55 65 B5 D6 00 00 01 00 00 01 0010 UUUUuUuf
o010 54 00 00 02 03 00 00 14 00 00 00 00 FF FO R
(INpeAnl 39 94 C0 55 01 02 1

Cancel |

4
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12. Select the “Load per steamblock” radio button and use the drop down menu to select Rate based.

- b e —
Bradd.. = $¢ Delete | [Z7Edit... J

Scheduling mode

" Port based Burst si
{* Load per streamblock |Rate based EI Inker Fre
Curation mode: ICDntinunus o I
Skate Ackive Mame Index Contraolled By

13. Setthe Load to 100 and use the Load Unit drop down menu to select Kbps.

Traffic Load
R Park Group Skate Load Uit
Any Ready 100 Kbps

14. Next, start transmitting the traffic by selecting the “Start Traffic” button.

poly |t & B2 B B o

15. Change Results views to Router Protocols = Link-OAM Results and Port Traffic = Basic Traffic
Results. To change the view, use the Change Result View drop down menu to select the
appropriate view.

Results

Router Protocols > Link-0AM Results t Change Result view ~ | 25 @} €% | [2)View Event Nobfication Results. ., Port Traffic > Basic Traffic Results l Changs Result Yiew ~ l%@ i 1of 1

LinkDAM States | Link-OBM Counters | Link-CM Event Counters | Link-0AM Riemots Infomation Basic Counters | Enors | Triggers | Fiotocols | Undercize/Civersize/lumbo

Total Tx Count | Total Rx Count

PortMame |Router Mame | LocalStake | Critical Event | Dying Gasp | Link Fault Critical Event Tx | Criti

16. On the Port Traffic = Basic Traffic Results view, verify traffic is being sent from Network to Client at
about 100 kbps.

Port Traffic = Basic Traffic Results | Change Resulk View - %ﬂ id 4 lofl

B azic Counters l Errnrs] Triggers] F'ru:ut-:u:u:uls] Undersize/Oversized umbo ]

Tatal T Counk Tokal R Counk
(Frames) (Frames}

Part MName Tatal Tx Rate (hps) Taotal Rx Rate (bps)

& arg 52 &a, g
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17. Select Network = Routers = Link-OAM.

Test Configuration

El-[ 5 Spirent TestCenter s Add... % Delete Ef Edit
..... =
All Ports Router Interface | i Link-O&kM
_____ @ Al Routers Rt
----- @ All Hosts Fark Mame Ng;:r

----- E &l Traffic Generators
----- D'::% &ll Skream Blocks

----- ﬂ all Traffic Analvzers
[—] Ports

- @ _Mebwark

i@ Raoukers

Afaf ek Router 1

Spirent Communications « Definitive Guide to Carrier Ethernet Testing
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18. Right-click and select Link-OAM - Start Loopback.

Link-Cap
Setkings

Operation Supports ariable Interprets Link

Local State Retrieval Events

Add Router

Supports Loophack

Add Multiple Routers. ..

Delete

Cuk Rouker Chrl+%

Copy Router ChelHHC

(B i/ o= X g

Paste Router Chrl+4

Duplicate. ..

Edit Interface...

Start Router

8B DR

Skop Rouker

Skart All Roukers

i
=y

Stop Al Routers

=]
ARPIND ,
Ping...
Link-a Settings. .,
| Link-OaM P start Link-oam,., -
L Find... [ Stop Link-Cam |
Fill Custom. .. Resume. .. |

Start Loopback

Stop Loopback

19. On the Port Traffic > Basic Traffic Results, verify traffic is being only received on the Network port.

Baszic Counters l Errnrs] Triggers] P'ru:utu:u:u:uls] UndersizeOversizeAlumbo ]

Port Traffic = Basic Traffic Results | Change Result Yiew - %E Yy 9 l1ofl P i

Total Tx Count | Tokal R Count
(Frames) (Frames)

Port Mame Total Tx Rate (bps) Total Rx Rate (bps)

Spirent Communications « Definitive Guide to Carrier Ethernet Testing
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20. Verify the Network port’s Remote Parser Action is set to LB under the Link-OAM Results view.

21.

Link-0AM States

Router Protocols = Link-0AM Results

Change Result Yiew -

%@ G} ﬁ '\-'iew Ewent Motification Results..,

Link-040 Counters ] Link-04&k Event Counters ] Link-04M Remote Information ]

an:ﬁe « | Router Mame  ying Gasp Remate Link Fault Remate Multiplexer Action Remate Parser Ackion
b | Aatmiock Router 1 o= LISCARL g
Chené Rouker 2 e U S

Right-click and select Link-OAM - Stop Loop Back.

Link-0amM
Stk

Ciperation
Miod

Supports Yariable

1=

Interprets Link
Ewvent

Supports Loopback,

— I:El Add Router

—| €%  Add Mulkiple Routers...

] % Delete

_ | # CutRouter Chel4

— 153 Copy Rouker Chrl+C

— 5% Paste Router Chrl+y

: Duplicate. ..

— ﬁf Edit Inkerface. ..

] f:} Skart Router

T |€2  stop Router

T .‘_'1_; Start All Routers

: @% Stop All Routers

| ARPMD ¥

— Ping...

T Link-Ch4M Settings. ..

N Limk-Can P start Link-Oam. .
— a Find... @ Ttop Link-0AM
— Fill Custarm... Resurme, .,

— Start Loophack,
1 Resilks. . | |Pnr|‘ Traffir = Rasir Traffir Resnlks | (1 Stop Loopback
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22. Verify traffic is being forwarded as expected under the Port Traffic > Basic Traffic Results.

@ 1of1 b |

B azic Counters l Errnrs] Triggers] F'rn:nh:n::n:nls] Undersize/0verzizeumbo ]

111 1[=]

Port Traffic = Basic Traffic Results | Change Resulk view -

Tokal Tx Counk Tokal Rx Counk

Pt bz (Frames) [Frames)

Metwork

Client Aog 20,957 S 8.7 557

23. Verify the Network port’s Remote Parser Action is set to FWD under Router Protocols = Link-OAM
Results.

Router Protocols > Link-0AM Results | Change Result View - %@ & m Wigw Event Maotification Results...
Link-OAM States | Link-0&4k Counters ] Link-04k4 Event Counters ] Link-Ciéskd Femate Information

;Da:ﬁe » |Router Mame  wing Gasp Remote Link Faulk Remate Multiplexer Action Remote Parser Action
p | Niatwork Rouker 1 o Al FWD
Chian Rouker 2 aes U FUR

24. If no issues or errors were encountered while performing the above Link-OAM Loopback test, then
the DUT is able to process and handle Link-OAM Loopback messages appropriately. If any trouble
was encountered while performing the test, make sure the DUT has been correctly configured and
that it supports Link-OAM.
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Validating Link-OAM Dying Gasp

Associated Standard
e IEEE 802.3ah

Objective

Validate the DUT is able to process a Dying Gasp message and end the current session. Once the session
has successfully been terminated, the link will try to be restored.

Overview

Two Spirent TestCenter™ ports will be used and a Link-OAM router on each port will be created. One of the
Link-OAM routers will be stopped to verify that a Dying Gasp has been sent and processed correctly.

Setup

Dying Gasp

Network DUT Client

Spirent Communications « Definitive Guide to Carrier Ethernet Testing
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1.

2.

Launch Spirent TestCenter™ and reserve the required ports for the test.

Select Ports

add Chassis... | Show Parts: Al Parts

[Cnnnection Marne

| Model

| Stakus

Part 4
Part 5
Part &
Part 7
Paort 5
Paort 9
Paort 10
Part 11
Port 12
=F< [E] slot 2

T

-fEEl] port 3
~fEE] part 4
-fE8] port s
~fEE] Part 6
-fEE|C] Port 7
=l Port s

10/100/1000 DUAL MEDIA, 1...

Test package 1417 is active,
Test package 417 is active,
Test package 1417 is active,
Test package 417 is active,
Test package 1417 is active.

Test package 417 is active
Test package 1417 is active

Test package 417 is active,
Test package 1417 is active.

Available
Avvailable
Available
Avvailable
Available
Avvailable
Available
Available

| Part 9
] Port 10
| Port 11
] Port 12

€60

- Firmware Yerzion: 2 308510

Add Offline Ports.... | Acld Defaut Traffic: IND vl

To Be Reserved
To Be Reserved

To Be Reserved

=]

Ap..,
ap...
Ap..,
ap...
Ap..,
L Ap..
L Ap..
ap...
Ap..,

Cancel

<L

N

Press the “Technologies...” button to open the Technology Selector window.

o | B Technologies. ..

81F Sequencer |,@Repurter | Wizards.., = | Summary...

Spirent Communications « Definitive Guide to Carrier Ethernet Testing
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3. Once the Technology Select window opens, scroll down to Routing and select Link-OAM.

Technology Selector x|

Select technologies to uze in thiz application zession.

Technology | Yisible |:| | k. I
- TGEMP LD
Canizel |

- TGMPMLD Querier
= Triple Play

- Wideo Quality Analysis
- IPTY

=} Raouting

- Link-C1am
- BFD

- RSVP-TE
- PIM

- 5TP

-~ LDP

- LACP

- 1515

- OSPFv3
- ISPFY2
- EQAM

- BGP

O0000000000Oy OO0 00

El
4

4. Rename the two ports to Network and Client. Also, uncheck the “Append Location to Port Name”
check box.

Test Canfiguration

El- [ Spirent Teskenter
=] ol Ports

Main | Part Canfig ]

----- Al Fouters I d Location &
end Location ko
----- B Al Hosts Part Name Psﬁ: Mame
----- E) &l Traffic Generators Metwark, O
----- = all Stream Blocks
oo lienk
..... E:’ All TeaFFie Analusare b D

Spirent Communications « Definitive Guide to Carrier Ethernet Testing
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5.

6.

Select All Routers = Add to launch the Router Wizard.

T est Configuration

[l ZF Spirent TestCenter
== all Ports

..... @ all Routers

= Al Hosts

----- D'::a all Stream Blocks

Bl Al Te-ER- Amad e

----- E &ll Traffic Generatars

s add... | 3 Delete | [ Edit
Raouter Interface | Link-Odk
Raouter
Part Marne Mame

Once the Router Wizard has launched, select both ports and press Finish. There is no need for
additional protocols, VLANSs or configuration of IP Addresses since Link-OAM is a Layer 2 protocol.

Show Paort Type E|---|__] Project

" Ethemet
" POS/SDH
7 ATM

< Back ext =

I Finizh I

Cancel |

/.
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7. Two routers should be created, one on each port. Select the Link-OAM tab and activate both
routers.

@ ndd.. 8¢ Delete | T Edit Interface... €}

Router Interface

Rouker .
Part Marme i~ Active Local State
»
Chané Router 2 O
[ [

8. Select the “Start All Routers” button and make sure that Local State changes to COMPLETED.

A apply | B2 ER S B BL S BiT

s add... 8¢ Delste | 7 Edit Interface... €} 7

Router Interface l

| | Drvk Blaraa | Router | kv | | mm=l Chake

Router Interface  Link-O4k

Router .
Part MNarme Mame Ackive Local Skate
Aiafmiork Router 1 COMeL ETEDR
b | Cliant Rouker 2 SO ETED

9. Afterthe routers have successfully been started, stop the router on the Network port. Do this by
selecting Network = Routers = Link-OAM and the stop router button.

Test Configuration

El-[5 Spirent TestCenter %.ﬁ.dd... %Delete E’?Edit Interface. .. f::', ﬁ
..... =] |_' '
All Ports Fiouter Interface | Link-O&M
----- @ Al Hosks I
----- @ all Routers Port Mame E:::Int: ‘ Active Iéilgtae
----- E> &l Traffic Generatars Afafsark Router 1

----- % all Skream Blocks
----- ﬂ &l Traffic Analyzers

-:I--- Paorts
E| @ Mebwoark

- ----- i=E Hosts

ml
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10. In the Router Protocols = Link-OAM Results view, verify a Dying Gasp message has been sent.

Router Protocols > Link-DAM Results

Change Resulk Yiew -

%@ L ﬂ ‘Wiew Event Motification Results. ..

Link-04M States | Link-0AM Counters ] Link-04M Event Counters ] Link-04kM Femate Infarmation ]

Port Mame | Router Mame || Dving Gasp Tx | Dving Gasp Fx | Link Fault Tx | Link Fault Rx | Multiplexer Action
Aiedmiark Router 1 I [ a a Fat )
B | Chiant Router 2 & & & & R

11. Login to the DUT and verify within the DUT that the Dying Gasp has been received and correctly
processed (if DUT supports this ability).

12. Restart the router and make sure the Local State changes to COMPLETED again.

Router Protocols = Link-0AM Results
Link-0é Statez | Link-0AM Counters

Change Result Wiew

%@ e ﬁ 'l.l'iew Ewvent Motification Results, .
Link-04k Event Counters ] Link-040 Remaote [nformation ]

Port Mame | Router Mame  |Local Skate Critical Event | Dwing Gasp Link. Faulk Critical Event Tx
Aiafmiark Router 1 COMPLETED e aFF e
b | Chané Rouker 2 CEICLETED s DR s
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39
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Validating EOAM Connectivity Check Messages

Associated Standard
e |EEE802.1ag

Objective

This test will validate the DUT’s ability to process, handle and transmit EOAM Connectivity Check (CC)
Messages.

Overview

A single Spirent TestCenter™ port will be used. The port should be connected to a port on the DUT that is
transmitting CC messages. The Spirent TestCenter port will verify that it is correctly receiving the CC
messages by monitoring CC message statistics and by performing a capture and then looking at the
decode.

Setup

CCM

DUT

STC Port 1

Spirent Communications « Definitive Guide to Carrier Ethernet Testing
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1. Launch Spirent TestCenter and reserve the required port.

add Chassis... | Show Ports: Al Porks - |
|’C|:|nnecti|:|n Marne | Madel | Status |
ED 10.14.21.53 SPT-2000 Connecked
|3|'<> ’_—l Slok 2 1001001000 DUAL MEDTS, 1.,
-{==[| [ Port 2 To Be Reserved
~fEE|[7] Port 3 Avvailable
~fEE|[7] Port 4 Avvailable
~fEE|[7] Port 5 Avvailable
~fEE|[7] Port & Avvailable
~fEE|[] Port 7 Aveailable
~fEE|[] Port 5 Aveailable
~fEE|[] Port o Aveailable
~fEE|[7] Port 10 Aveailable
~fEE|[] Port 11 Aveailable
~fEE|[] Port 12 Aveailable
[+H==1 | 10.14.21.52 Expand or right-click to connect

- Firmware Yersion: 2.30.0756

Add Offline Ports... Add Default Traffic: IN::. vI Cancel |

Y

2. Select the Wizards button. If Routing/EOAM/MA-MEG Generator is in the quick select menu then
select this option and skip to step 4.

A Reporter || Wizards... || & Summary. ..

Wizards. .. -
Routing/ECAMMA-MES Generator. ., |
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Select Configuration Wizards = Routing - EOAM > MA-MEG Generator and press Next.

= Wizards

- Canfiguration Wizards
- i_reake Hosks

- i_reate Routers

[+ Access

[ Rouking

&-BGP

= EOaM
5---lM.ﬁ.-MEG Gaenerator
&-15-15

- MPLS

Select the only port and press Next.

Forks: | [v! (eI

Select all |
Unselect &l |

< Back I Mext > I

Firizh Cancel I
4
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5. Assign the DUT as MEP, press Next to continue.

MAMEG X——

MAMEG ¥ —

00:00:00:00:00:01  |00:00:00:00:00:01
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6. Change the “Operation mode” to IEEE, press Next to continue.

[#levels [~}
o Domain Hsme ] Character String [

L]

Spirent Communications « Definitive Guide to Carrier Ethernet Testing
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7. Change the Number of MIPs per MEP to 1. As we are not concerned with the topology uncheck
“Show preview after completion” and press Finish.
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8. Once the port has been reserved, press the apply button. This should bring the port online and the
port should start to receive CC messages.

G apply | g 2

9. The Results View should appear once apply has completed. Change one of the views to Port Traffic
-> Basic Traffic Results and change the other view to Router Protocols = EOAM Results - CC
Results. If either of the views needs to be updated, use the Change Result View drop down menu.

Port Traffic = Basic Traffic Results " Change Result Yiew vl %ﬂ id 4 Laf L B o

Basic Counters | Errors I Triggers II- Fratocols ] Undersize/0versizedlumbo ]

Tokal Tx Count | Tokal Rx Count
{Framas) (Frames)

Port Mame Total Tx Rate (bps) Total Rx Rate (bps) Generator Count (F

I Pork j12 01

Router Protocols = EDAM Results > CC Results i Change Result Yiew - %@ CC Remote Results for MP &,.,

r‘Nq:me 4 | Park Skatus Inkerface Status | OC Message Tx Counk CC Message Rx Counk ROI Rx State
b | MPE Nione Mine i z an

10. Once the view has been correctly changed, verify that frames are being received on the port in the
Port Traffic > Basic Traffic Results view.

Port Traffic = Basic Traffic Results || Change Result View - %@ iy 4 lafl "'

Bazic Counters l Erru:urs] Triggers] P'ru:utu:u:u:uls] Undersize/Oversizedlurnbo ]
Total Tx Count | Tokal Rx Count
(Frames) (Frames)

' Park 1211 7 3 o o)

Port Marne Total Tx Rate (bps) Total Rx Rate (bps)

11. Under the Router Protocols > EOAM Results > CC Results view verify that the frames being
received are CC Messages.

Router Protocols = EDAM Results > CC Results | Change Resulk Yiew - %ﬂ CC Remote Res

Part Skatus Interface Status | CC Message Tx Counk ZiZ Message Rx Count

Nonea

Aana a Iia
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12. If frames are being received, and debugging on any sort needs to be done, one can use the
capture: select Port > Capture.

Test Configuration

[El-| 5 Spirent TestCenter

----- All Parts

----- @ all Routers

..... @ All Hosts

----- E> all Traffic Generators
----- % all Skream Blocks

----- 'a all Traffic Analyvzers

EI Ports

- ----- @ Hosts

E> Traffic Generakor

- ----- A Traffic Analyzer
Y g Capture

13. Press the Start button to perform a capturing of frames on the port.

'f[;Start g otop | | Epview... =l - Cu:upy ko Ports -

General l Pattern Definition ] Clualify Events ] Start Events | Stop Events

14. Wait several seconds for frames to be captured and press the Stop button.

'-.-'iew... Ejv 5] Copy ko Porks -

General l Fattern Definitinn] Clualify Events] Start Events | Stop Events

15. Verify frames have been captured.

Statiztics
Current state 8 Feady Frames captured: 42

Elapsed time: 0:00:43
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16. To view the captured frames, press the View button. If no decoder has been set, you will be
prompted to configure the decoder; if this has already been done the decoder will automatically

launch.

q’[; akark Skop '-.-'iew... — 1 @Cnpy bo Ports -
General l Fattern Definition | Clualfy Events ] Start Eventz | Stop E'-.-'entsl

17. Once the decoder has launched, verify that CCM messages have been received on the port.

DE CONCINUICyY CHe gE LCCM)
continuity cCheck message (CcM

i3

2r

] or WVH B I o
2 0.999574440 rerform 000031 CFM Ty

3 1.999974120 performa_00:00:01 IeeeB021_00:00:31 CFM Type Continuity Check Message (CCM)
4 2.999375070 performa_o0:00:01 IeeaB021_00:00:31 CFM Type Continuity Check Message (CCM)

18. Select one of the CCM messages and expand the header fields and verify the CCM is correctly
configured as expected.

# Frame 1 (97 bytes on wire, 97 bytes captured)
= Ethernet II, Src: Performa_00:00:01 (00:10:94:00:00:01), Dst: IeeeS021_00:00:31 (01l:80:C2:00:00:31)
# Destination: IeeeS021_00:00:31 (01l:80:cC2:00:00:31)
# Source: Performa_00:00:01 (00:10:94:00:00:01)
Type: 802.1¢ virtual LAN (Ox8100)
= 802.10 wirtual LaW, PRI: 0, CFI: 0, ID: 100
000, ...h wuee we.. = Priority: O
LD e oees .. = CFID O
L. 0000 0110 0100 = ID: 100
Type: IEEE 802.lag Connectivity Fault Management (CFM) protocol (0x8902)
B [SFM_EOAM B0Z2.1ag/ITU Protocol, Type Continuity Check Message (CCM) |
001, .... = CFM MD Lewvel: 1
... 0 0000 = CFM version: O
tFM opCode: Continuity Check Message (Ccm) (1)]
= CFM CCM PDU
® Flags: OxB84
First TLv offset: 70
Sequence Mumber: 0
... 0 0000 0000 0010 = Maintenance association End Point Identifier: 2
# Maintenance Association Identifier (MES ID)
® pefined by ITU-T v.1731
[ CFM TLWS
TLv: End TLv t=0,T1=00
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Validating EOAM Loopback Messages

Associated Standard
e IEEE 802.3ag

Objective

This test will validate the DUT’s ability to process and handle EOAM Loopback Messages.

Overview

Two Spirent TestCenter™ ports will be used. Each port will be configured with an EOAM router. Traffic will
then be configured for transmission from the Network port to the Client port. Once traffic has successfully

verified to be transmitted, a loopback message will be sent from the Network port. This should cause all the
Network ports to receive the transmitting data.

Setup

Traffic

Network DUT
LBM
/I'ra—ffm

w/

Network buT

Client
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1.

2.

Launch Spirent TestCenter and reserve the required ports.

Select Ports

add Chassis... | Show Parts: Al Parts

-

[Cnnnection Mame | Model | Skatus
Port ¢ Test package 1417 is active, Ap...
Port S Test package 1417 is active, Ap...
Port & Test package 1417 is active, Ap...
Port 7 Test package 1417 is active, Ap...
Port & Test package 1417 is active. Ap... —
Port 9 Test package 417 is active, Ap...
Port 10 Test package 1417 is active. Ap...
Port 11 Test package 417 is active, Ap...
Port 12 Test package 1417 is active. Ap...

=F< [E] slot 2 101001000 DUAL MEDIA, 1...
|:| Pork 1 Available
|:| Port 2 Arvailable
|:| Port 3 Arvailable
|:| Port 4 Avvailable 3
|:| Port 5 Arvailable
|:| Port & Avvailable
|:| Port 7 Arvailable
|:| Port & Arvailable
~fEE|[T Port o To Be Reserved
] Part 10 To Be Reserved
] Port 11 To Be Reserved
~fEE] part 12 |3
- Firmware Yersion: 2 30 3510
Add Offline Ports... | Add Default Traffic: Im ITI Canicel |
Y

Select the Wizards button.

| /=] Reparter

| Wizards,,, -

SUMMAry... I
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3. Select Configuration Wizards = Routing - EOAM > MA-MEG Generator and press Next.

- Canfiguration Wizards
- i_reake Hosks

- i_reate Routers
[+ Access

[ Rouking

&-BGP

E| ECH

B 1515
- MPLS

4. Select both ports and press Next to continue.

Select Ports
Select the ports in which to create MA or MEG topologies.

[w] Port ff2f10
[w] Port fizi12
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Depending on your DUT’s configuration, select the correct way to use the DUT (MIP or MEP). Next,
configure the DUT MAC address and DUT MEP ID (if required). Press Next to continue.

DUT parameters

Select hawe the DUT will Function in the topolagy, The DUT MAC addresses will be added to a list For CCs, Loopback, and Link-
Trace targets,

DD:DD:DD:DD:DD:DI 000000 000001
X
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6. Setthe Number of IDs to a value of 5. Also, if you wish, update the “Levels for each ID set”.
Changing these values will provide for a more interesting topology for this test. Press Next once
completed.
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7.

Change the Number of MIPs per MEP to 30. Also, configure the VLANs as required to work with the
DUT. Finally, make sure “Show preview after completion” is enabled. Press Finish.

N
R
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8.

9.

The preview should appear, verify that everything is correctly configured and press Close. If
needed, rerun the Wizard to redo the configuration.

Preview Topology

Fle  Wiew  Search

—Filters
MaMEG: Al &
WLAM #1: All -
WLAM #2: All =
MDIME level:  |all i

Redraw |

Counted 310 Modes and 2 Ports.,

x|

¥ §T) §T) §T) ﬂ
R R R R
Router 23 Router 22 Router 21 Router 20
17 00:10:94:00:00:16  00:10:94:00:00:15  00:10:94:00:00:14  00:10:94:00:00:13
VLAN 2 WLAN 2 WLAN 2 WLAN 2
Mo MEPs Mo MEPs Mo MEPs Mo MEPs
1 MIP 1 MIP 1 MIP 1 MIP
¥ §T) §T) §T)
R R R R
Router 54 Router 53 Router 52 Router 51
36 00:10094:00:00:35  00:10:94:00:00:34  00:10:94:00:00:33  00:10:94:00:00:32
VLAN 3 WLAMN 3 WLAMN 3 WLAMN 3
Mo MEPs Mo MEPs Mo MEPs Mo MEPs
1 MIP 1 MIP 1 MIP 1 MIP
¥ §T) §T) §T)
R R R R
Router 55 Router 54 Router 53 Router 52
35 00:10:94:00:00:54  00:10:94:00:00:53  00:10:94:00:00:52  00:10:94:00:00:51
VLAN 4 WLAN 4 WLAN 4 WLAN 4
Mo MEPs Mo MEPs Mo MEPs Mo MEPs
1 MIP 1 MIP 1 MIP 1 MIP
A _ i
Y

Before any of the EOAM messages can be sent, change the Results View to Router Protocols >
EOAM Results - LB Results. If the view needs to be changed, use the Change Result View drop
down menu to do so.

Router Protocols = EOAM Results = LB Results } ’Change Result Yiew - I g

Loopback Detailed Results For MP 24...

MP
Marne

LE Message Rx Counk

LE Response Tx Count

LE Response Rx Counk

LB Message T Count

me ¥

ez

mez

e

Lo

P&

e

ME g

Do Ta | Ta| A Ta| T S| T

Ty T T T T T T T

=T =T == = == =s W == =

o e T e T e R e T = T e T =}
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10. Select All Routers > EOAM tab. This will display all the newly created EOAM routers.

Teszt Configuration

El-[Z Spirent TestCenter @, add... 8¢ Delete | Ty Edic Interface,.. @} 2 | (3 Preview Top
[} All Ports Router |nterface IEDAM I
Router . Texk IMPs (Type,
Part Name . Active Hop Level)

Router 1

MP 1:(MIP, 1)
MP 2:(MIP, 1)

D'z:% Al Stream Blacks

CB Al TR Al e

FPart fF200a Router 2 Router 1

11. Use the Start drop down menu and select Loopback.

+ [E7 Edit majmESs [5] Start -|E.‘ Stop -
EY cc

! Loophack

E— Lirk-Trace

12. Select the correct “Loopback message type”; in this case, we are going to use Unicast though
tests should be performed with both message types. Next, select the correct source and the
desired MAC target. Once both ends have been selected, press the “Add Pair” button. Multiple
pairs can be added. When completed, press OK.

Start Loopback Messages x|
T |eee |
Loopback message bype ITU-T MEP sources
’7  Multieast. % Unicast Mep [ MEPID [ MAfMEG [ MAC Address [vianm#1 [vienio#2 [ Router [Port ~
MP 31 2 MEG_1 [1,ITU-T]  O0:10:94:00:00:1E 2 Mone Router 31 Portl
-Loopback options (all selected MEPS) —— | TP 106 3 MEG_T[LITO-T]  00:10:9%00:0089 2 flone Foufer 166 Fort, |
Initial bransackion 10 |1 MP 82 3 MEG_2 [1,ITU-T]  0O0: ] ] Mone Router 62 Port,
MP2I7 4 MEG_2 [1,ITU-T]  O0: 08 3 Mone Router 217 Port,
0 MP 93 4 MEG_3 [1,ITU-T, 00:10094:00:00:5C 4 Mone Router 93 Port,
s sng wessage 7] ||| 22, N A B e
i i 3
—MAC targets
MAC Address | Paork | Rauter | ﬁ Add. .,
00:10:94:00:00:65 Part [f2i12 Raouter 182
00: 10:94:00:00:E& Paort [fZ2{12 Router 183 Delete |
00: 10:94:00:00: 67 Fort [fZ2]12 Router 184

0 pairs,

| Add Pair I Remave Pair | Remaove All Pairs |

g' Preview topology

Cancel Apply
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13. Make sure the LB Message was sent and received.

Router Protocols > EDAM Results = LB Results | Change Result
Loopback Detailed Resulks For MP 186...

P
MNane

Me 18
Me rag
e reg
Me fei
e 78z
e T8z
e Teq
e TEE
p | NP TS

LE Message Rx Counk LE Response Tx Counk

Bl Tn ol T | T | Ty T R | R | T
el | [ o e T v T e R (e e ) i ve

14. Next, select the Loopback Detailed Results button.

Router Protocols = EOAM Results = LB Results | Change Resul
Loopback Detailed Results For MP 186, ..

m:me LE Message Rx Count LE Response Tx Counk
MF i 78 & 2
ME §78 & o
ME J83 & 2
MF J8T & 2
ME J8Z & P
MF J8F & 2
M 1B & 2
ME §8S & P
b | MP i8S i i
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15. In the detailed view, a great deal of information can be obtained. Notice the listing of MPs and the
ability to see the Requestors and Responders.

EOAM Detailed Loopback Results |

ﬁ Skart Loopback m Stop Loopback

[ MPs Lounted Sy ————————————— | Requestors IRespondersI
MP [mpType [mEPID [ M|l ™ “peccages T
MP 1 MIF Mone [
MP 2 MIP Mone M Destination Address I&B Metssage L !.aflé}:ansactlon BT # Timeouts
M 3 MIP hone M £l in LB Messags
MP 4 MIP Mone M
MP 5 MIP Mone M
MP & MIP Mone M
MP 7 MIP Mone M
MF 8 MIP hone M
MP 3 MIP Mone M e S—
MP 10 MIP Mone M
MP 11 MIP MNone M LE Response Rx | Last Transaction ID Rx | # Transackion I0
MP 12 MIP Maone M Source Address Count in LB Response Mismakches
MP 13 MIF Mone I
MP 14 MIP Mone M
MP 15 MIF Mone I
MP 16 MIF Mone M
il . »

u‘l Preview topology | Close |

4

16. Select the MP that was the source of the Loopback message. Note: Under the Requestors tab, it
shows the MAC Address of where the Loopback message was sent, and then also shows the MAC
Address of who responded. In this case, the MAC addresses are the same.

E0AM Detailed Loopback Results |

|E|:1 Start Loopback |E.1 Stop Loopback

MPs (counted 310) ———————————— IRequestors iRespondersI

MP [ rype [mEPD [ Mal|  pessagesTx

MP 19 MIP Mone M =

MP 20 MIP Mone m— Destination Address I(‘:B Metssage B3 !_aftBT\:ansactmn (L # Timeouts
MP 21 MIF Maone I (el 0 [EEEEI=

Mp 22 MIP More M

MP 23 MIP Mone M

MP 24 MIF Maone I

MP 25 MIP Maone M

MP 26 MIP Mone M

MpP 27 MIF Mone I —Responses Ry

MP 25 MIF Maone I

MP 23 MIFP Mone M LB Response R | Last Transaction ID Rx | # Transaction 1D
MP 30 MIP Mane M Source Address Counk in LE Response Mismatches
MP 32 MIF Morne

MP 33 MIP Mone M

MP 34 MIF Maone =3

4 I | 3

u‘l Preview topology | Close |
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17. Select the MP that was the destination and then select the Responders tab. Notice the Message Rx
Source Address is the MAC Address of the MP which sent the Loopback Message, and the
Response Tx Destination Address is also the same MAC Address to which a replay was sent.

EOAM Detailed Loopback Results

m Start Loopback |E"n Stop Loopback

LB Message Rx
Counk

Last Transaction I Rx
in LE Message

LB Response Tx
Counk

Lask Transaction ID Tx
in LE Response

i

—MPs {counted 3100 Requeskars

MP [P Tvpe [mMEpID M| —Messages Rox

MP 175 MIF Maone I

MP 176 MIP Mone M Source Address

MP 177 MIFP Mone M

MP 175 MIF Maone I

MP 179 MIP Mone M

MP 150 MIP Mone M

MP 151 MIF Mone I

MP 152 MIF Maone I

MP 183 MIP Mone M -

MP 154 MIFP Mone M—I Respanses T

MP 185 MIP Haone Destination Address
[MPige WP 3

MP 157 MIF Mone »

MP 155 MIF Maone I

MP 159 MIP More M

MP 190 MIFP Mone M
K — d

Q Preview topology |

Close |

A

18. Other more complex tests can be accomplished. By increasing the number of MIPs from 30 to 254,
the MA/MEG ID value can also be increased. Changing these values will create a different topology

that will change the results of the test.
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Validating EOAM Link-Trace Messages

Associated Standard
e IEEE 802.3ag

Objective
This test will validate the DUT’s ability to process and handle EOAM Loopback Messages.
Overview

Two Spirent TestCenter™ ports will be used. Each port will be configured with an EOAM router. Once each
router has been configured, a link-trace message will be transmitted. A reply should be received from the
end node and each hop between.

Setup

LT™M
LTR

Network DUT Client
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1.

2.

Launch Spirent TestCenter and reserve the required ports.

Select Ports

add Chassis... | Show Parts: Al Parts

-

[Cnnnection Mame | Model | Skatus
Port ¢ Test package 1417 is active, Ap...
Port S Test package 1417 is active, Ap...
Port & Test package 1417 is active, Ap...
Port 7 Test package 1417 is active, Ap...
Port & Test package 1417 is active. Ap... —
Port 9 Test package 417 is active, Ap...
Port 10 Test package 1417 is active. Ap...
Port 11 Test package 417 is active, Ap...
Port 12 Test package 1417 is active. Ap...

=F< [E] slot 2 101001000 DUAL MEDIA, 1...
|:| Pork 1 Available
|:| Port 2 Arvailable
|:| Port 3 Arvailable
|:| Port 4 Avvailable 3
|:| Port 5 Arvailable
|:| Port & Avvailable
|:| Port 7 Arvailable
|:| Port & Arvailable
~fEE|[T Port o To Be Reserved
] Part 10 To Be Reserved
] Port 11 To Be Reserved
~fEE] part 12 |3
- Firmware Yersion: 2 30 3510
Add Offline Ports... | Add Default Traffic: Im ITI Canicel |
Y

Select the Wizards button.

| /=] Reparter

| Wizards,,, -

SUMMAry... I
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3. Select Configuration Wizards = Routing - EOAM > MA-MEG Generator and press Next.

- Canfiguration Wizards
- i_reake Hosks

- i_reate Routers
[+ Access

[ Rouking

&-BGP

E| ECH

B 1515
- MPLS

4. Select both ports and press Next to continue.

Select Ports
Select the ports in which to create MA or MEG topologies.

[w] Port ff2f10
[w] Port fizi12
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Depending on your DUT’s configuration select the correct way to use the DUT (MIP or MEP). Next,
configure the DUT MAC address and DUT MEP ID (if required). Press Next to continue.

DUT parameters

Select hawe the DUT will Function in the topolagy, The DUT MAC addresses will be added to a list For CCs, Loopback, and Link-
Trace targets,

DD:DD:DD:DD:DD:DI 000000 000001
X
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6. Setthe Number of IDs to a value of 5. Also, if you wish, update the “Levels for each ID set”.
Changing these values will provide for a more interesting topology for this test. Press Next once
completed.
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7.

Change the Number of MIPs per MEP to 30. Also, configure the VLANs as required to work with the
DUT. Finally, make sure “Show preview after completion” is enabled. Press Finish.

N
R
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