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Notice

The Broadband Foruns a nonprofit corporation organized to create guidelines for broadband network system development and
deployment. This Broadband Forukbstract Test Plahas been approved by members of the Forum. This Broadband Rbsiract

Test Plans not binding a the Broadband Forum, any of its members, or any developer or service provider. This Broadband Forum
Abstract Test Plars subject to change, but only with approval of members of the Forum.Albkigact Test Plars copyrighted by

the Broadband Forumnd all rights are reserved. Portions of tAisstract Test Plammay be copyrighted by Broadband Forum
members.

This Broadband ForurAbstract Test Plars provided AS IS, WITH ALL FAULTS. ANY PERSON HOLDING A COPYRIGHT IN
THIS BROADBAND FORUMINTERNAL REPORT, OR ANY PORTION THEREOF, DISCLAIMS TO THE FULLEST EXTENT
PERMITTED BY LAW ANY REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, ANY WARRANTY:

(A) OF ACCURACY, COMPLETENESS, MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPBRSNON
INFRINGEMENT, OR TITLE;

(B) THAT THE CONTENTS OF THIS BROADBAND FORUNNTERNAL REPORT ARE SUITABLE FOR ANY PURPOSE,
EVEN IF THAT PURPOSE IS KNOWN TO THE COPYRIGHT HOLDER;

(C) THAT THE IMPLEMENTATION OF THE CONTENTS OF THENTERNAL REPORT WILL NOT INFRINGE ANY
THIRD PARTY PATENTS, COPYRIGHTS, TRADEMARKS OR OTHER RIGHTS.

By using this Broadband Forudbstract Test Planusers acknowledge that implementation may require licenses to patents. The
Broadband Forum encourages but does not require its menobieentify such patents. For a list of declarations made by Broadband
Forum member companies, please see http://www.broadbama.org. No assurance is given that licenses to patents necessary to
implement thisAbstract Test Plawill be available fo license at all or on reasonable and-dgstriminatory terms.

ANY PERSON HOLDING A COPYRIGHT IN THIS BROADBAND FORUMNTERNAL REPORT, OR ANY PORTION
THEREOF, DISCLAIMS TO THE FULLEST EXTENT PERMITTED BY LAW (A) ANY LIABILITY (INCLUDING DIRECT,
INDIRECT, SPECIAL, OR CONSEQUENTIAL DAMAGES UNDER ANY LEGAL THEORY) ARISING FROM OR RELATED
TO THE USE OF OR RELIANCE UPON THISNTERNAL REPORT; AND (B) ANY OBLIGATION TO UPDATE OR
CORRECT THISNTERNAL REPORT.
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Broadband ForurmAbstract Test Plamay be copied, domoaded, stored on a server or otherwisdis¢ributed in their entirety only,
and may not be modified without the advance written permission of the Broadband Forum.

The text of this notice must be included in all copies of this Broadband FatractTest Plan

© 2013 The Broadband Forum. All rights reserved.This Broadband Forum document ATP-247) specifies the Test Plan on
which is based the BBF.247 Certification Program for GPON ONU products. Through anpen selection process, the
Broadband Forum entered into an agreement with one or more independent Test Agencies to offer commercial testing
services against this Test Plan and to confirm results to the Broadband Forum in connection with the Forum's deliyef
BBF.247 Certification. Offering Certification testing services against this Test Plan is reserved to the Test Agencies duly
authorized by the Broadband Forum. Broadband Forum members can independently test again&TP-247, but may only
produce limited reports which only detail where a given product has failed a test case

NOTE: The right to display a Broadband Forum Certification Logo may only be granted by the Broadband Forum, and
that right is available only to Broadband Forum members that have successfully passed certification testing by a duly
authorized Test Agency. Further details on the Broadband Forum Certification Programs can be found at
http://www.broadband -forum.org/technical/test cert programs.php

April 2013 © The Broadband ForurAll rights reserved 30f 235


http://www.broadband-forum.org/technical/test_cert_programs.php

GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

ATP IssueHistory

Issue Approved Publication IssueEditor s Changes
Number | Date Date
2 April 2013 11 June 2013/ Lincoln Lavoie, UNHIOL Updates to include ONU Profiles and ONU/R

Michael Shaffer, AlcateLucent | devices.
Yuan Liquan ZTE
1 October 2011 Michael Shaffer, AlcateLucent | Original
Isabelle Morency, lometrix

Commentsor questions about thBroadband Forumbstract Test Plashould be directed tofo@broadbandorum.org

Editors Michael Shaffer AlcatelLucent
Lincoln Lavoie UNH-IOL
Yuan Liquan ZTE

FAN WG Chairs Regs Coat France Telecom
Alessandro Capurso Telecom ltalia

April 2013 © The Broadband ForurAll rights reserved 4 of 235


mailto:info@broadband-forum.org

GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

TABLE OF CONTENTS

EXE CUTIVE SUMM A RY oottt ettt ceeet ettt ettt e ettt ettt e s ammta s et s st e e st e aa s s e s saeeaaesan s sansssssmanss s sannsssnssesnsessnnssnnns 11
1 PURPOSE AND SCOPKE. ... oot ettt e et emre e et e et e e et e e aa e e aa s smamraa e e aa e e b e s san s e eaa e s mmmta s s ebaseetesannseaneerns 12
N O o T =T 3 = PP 12
1.2 L 1 ] = 12

2 REFERENCES AND TERMINOLOGY ..uiiiiiiiiiiiiiiiii et ceeee e et e sttt e et e st sammta s e esa e s st e e st s e st s s bmma s satnssstnsssnnsesnesssnnnnes 13
20 N O 1N LV =1 N T £ 3R 13
2.2 = =1\ =5 14
2 T B =4 | N i 0 N PR 15
S A == =4 SV 1T N 3T 16

3 ABSTRACT TEST PLAN I MP A CT oottt eeee ettt e et e et eeemt et e eaa e e e b e e et e e st s mmmtaesaanseaneesaestnsessmneesrnnnes 19
3.1 N =1 2T @) 28 = = =T 1 = N2 19

G 70 | =4V TP 19

G TG T =l U = 1278 19
3.4 17\ 0 22 19

O I S Y/ | = I [ ] T T 1 20
4.1  STANDARDS CONFORMANCE TESTING. .. ttuituuieuitneuneessssumresessseneanseseesssnsesamrarsseseesssnsssnessssimmnrssssssssssessseseensssnimnnsens 20
4.2 ONU TESTING REQUIREMENTS . et tttuititeuteuen s mmmraea s eaeaea e easa s ————assaeassasa st saaa s ammmsassasassasensassassnssmnmnassnssnssnsen 20
4.2.1 ONU Cleanslate REGUINEIMENLS. ... .....uuuuuitutriiriiieaesiieeetieeeeeeeeeeeeeesesasamseeeatettaaaaaaaaaaaaasaaammeaaeeeeassssaaaaaannessnennnsssaannns 20
o © 1 N 16 T 21
4.2.3 ONU Integrated with Residential Gateway (ONU/RG)........cooiiiiiiiiiiiic e eeeeanee 27

G T I =S S = 1 = 28
4.3.1 OLT EMUIAtOr REQUITEIMENES. ... ..ciiiiiiiiii i eeer e e s eeeeasa bbb bbbt e e ettt et e e e e emms s e s et e et e e e e e e eeeeeeeeasammmeeeeaeeeeeas 28
4.3.2 GPON ANAlyZer REGUITEMIEILS. ......uuiiii it ceeei e e et e e e e e e e eeeea s e e e e e e e et e e e e e eetsa s smsa e e e e eeessa e eeeeessssmmmssaeeas 29
4.3.3 Optical Distribution NetwOrk REQUITEIMENIS.......cuiiiiiiiiiie et eeee e eeee bbb b aee e 30
4.3.4 Unit under Test Management Interface ReqUIFEMENLS ... ...coiiiiiiiii i cceeie et e e e e e e e e e 30
4.3.5 Selection of RANdom Values USEA IN TESE CASES......ciuuiiii ittt ieieeitee it ee e et e e et s semmta e sataesat e et te st s s esaeesnaees 30
4.3.6 ONU CONFOIMANE TEST SEUUR . .. .tttetiiiiiiiiiie e e e ettt ettt e e et oo oot e et emmme e e e e e e e s s s e s e e e bbbt n e e sbbb b bbb bs s s e e e e e e e e enentebnneee e 31

April 2013 © The Broadband ForurAll rights reserved 50f 235



GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

5 TEST CASE SUMMARY ..iiiiiiiiittttiiteee e ieeessssseeeteaseeeeeeeeeaasaaaaseseeetteataaaaaaaaasasssaaamtaeaeaaaeasesssssassssssssnnnssssssasssssssssssssssnns 33
6  ONU CONFORMANCE TEST S .ottt rees bbbttt e ettt e ettt ettt e e e e e e e e e e s amamt et e e e aeeeeeeeesesaaan s mnneeeeessannnnns 33
6.1  CLASSIFICATION AND TAGGING ...cettuueeieettun e eeeetimmmteetta e e eaeettaa e e e eeemnmeae et aa e aeeeetsaateeeammneaeeesbanneeaeesssnneeeannnseeeeesnnnnns 34

6.1.1 Single UNtagged HNTEITACE...........oeiiiiiiii e e e e e e e eeeer e e s s e e e e e e e e e e et eeeeaa st nnneeeeeeeeeeeesassssssssnn s mmmreeesnsnnnnes 34
6.1.2 Single Uinterface with symmetric VLAN tag traBBbN............oooiiiiiiiiiiiieee s 37
6.1.3 Deriving P-bits as a function of receivediits (SINGIE USEr POI).........cooiiiiiiiiiiiiimr et 40
6.1.4 Addition of an STag in the UpstrearD@irection in a VBES ArChiteCtUre.............uuuiiiiiii i veeesn 43
6.1.5 Validation of an STag in the Upstream Direction in @ VBES ArChItECIULE...........uuueiiiiiiii it eeees 45
6.1.6 Translation of an STag in the Upstream Direction in @ VBES ArChiteCtUre..............uuvvuiiiicccrveeeiiiieeee e 47
6.1.7 Removal of an-3ag in the Downstream Direction in @ VBES ArchiteCIULe..........oooiiiiiiiiicee e 49
6.1.8 Translation of an S ag in the Downstream Direction in a VBES ArchiteCture.............ccoovviviieeeii e 51
6.1.9 Test Case ReSErved FOr FULUINE USE..........ooeieiiiiiiiiemmeeieeeeeeeettiiiies s s smeaee e s s s e e e e e e e e e e smansaassseaeeaeaeeeeeeeeeessennnns 53
6.1.10 Deriving P-bits as a function of received VID (SiNGIe USEr POKL)........ooiiiiiiiiiiiiee e e 54
6.1.11 Deriving P-bits as a function of received Ethertype (Single USer PArt)...........ccuuuvemiimmmiiiiiiiiiiiiiiie e 56
6.1.12 Deriving P-bits as a function of received USEr PQLL.........ccoiiiii i i i ceeecccie et eeee e e e e mnme e 58
6.1.13 VID Support for Untagged Frames (N:1 VLAN or 1:1 VLAN Architecture Sirgfjged at the V Interface).......... 60
6.1.14 VID Support for Untagged Frames (1:1 VLAN Architecture Dodlalgged at the V Interface)...........ccccevvvvvnnnnnn 62
6.1.15 VID Support for Priority Tagged Frames with Priority Preservation (N:1 VLAN or 1:1 VLAN Architecture Single
Tagged At the V INTEITACE)........o ettt et e eeeb bbbttt et ettt e e e e e e e e e e s ammmr et e e e eaaeeeeeeeeanennnnnnd 65
6.1.16 VID Support for Priority Tagged Fraes without Priority Preservation (N:1 VLAN or 1:1 VLAN Architecture Single
Tagged At the V INTEITACE). ....... oottt e et e eeeb bbbt ettt e et e e e e e e e e e e e ammmreeeeeeaaeeeeeeeeansnnnnnnd 6.7
6.1.17 VID Support for Priority Tagged Frames with Priority Preservation (1:1 VLAN kecture DoubleTagged at the V
Interface)’0
6.1.18 VID Support for Priority Tagged Frames without Priority Preservation (1:1 VLAN Architecture Ddagged at the
LY 11 (=T =TT PP U PP PP PPPPPPPPPPPPPI 73
6.1.19 ONU addition and removal of-Cag fOr L:1 VLANS ......ccoiii ittt e e e e e e e emesnes 75
6.1.20 ONU addition and removal 0FBag fOr 1:1 VLANS......ccoiiiiiiiiiiiieiiemme e er e e e e e e e e e e e e e amananas 78
6.1.21 ONU translation between-Qag and CTag fOr L1:1 VLANS........uuutiiiiiiiiiiiiiii ettt a e e e e e e e e e e e 81
6.1.22 ONU translation between-Qag and STag fOr 1:1 VLANS .....cii it e e e emmr e e e eeaa s 84
6.1.23  TeSt CaSe reServed fOr fULUINE USE.........oiiiiieeiiiiieemme ettt se e e e e e e e e e e e e e s ammnsaaaaeeeeeeeaeaeeeeeesessennnns 87
6.1.24 Deriving P-bits as a function of receivedlits for a VBES architecture (single user port)............cccovvvvviiieceiennnnn. 88
6.1.25 Deriving P-bits as a function of received VID for a 1:1 or N:1 architecture (single user.part)............ccccceeeeeuee. 90

April 2013 © The Broadband ForurAll rights reserved 6 of 235



GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

6.1.26 Deriving P-bits asa function of received Ethertype for a 1:1 or N:1 architecture (single user.port)................... 92
6.1.27 Deriving P-bits as a function of received user port for a 1:1 or N:1 architecture..............ooovvvveeeeeeeieeeeeeeeiiinnnnns 94
6.2  FRAME MAPPING ANDQOS.. ... ittt i ittt eeeea e oo ettt e e e e ettt smaea e e e e e et taa e e e et eeas s amms s e e e e e e s baa e e e eeessmmme s eeeeeeennnnns 96
6.2.1 Single Uinterface with multiple downstream GEM POILS..........ooiiiiiiiiiiiiiee s e e e e e eneas 96
6.2.2 User Isolation on ONU Devices with MURIPIEIKEITACES. ........ooviiiiiiiii e 99
6.2.3 Mapping Traffic from GEM Ports to U Interface in the Downstream Direction in a VBES Architecture............. 102
6.2.4 Mapping traffic into GEM Ports based onl values in the upstream direction (single user part)....................... 104
6.2.5 Mapping traffic intoGEM Ports based on VID values in the upstream direction (single user.port)..................... 106
6.2.6 Mapping traffic into GEM Ports based on VID &b# values in the upstream direction (single user port)............ 108
6.2.7 Mapping traffic into GEM Ports based onlit values in the upstream direction (multiple user part).................... 111
6.2.8 Mapping taffic into GEM Ports based on VID values in the upstream direction (multiple user.port)................. 113
6.2.9 Mapping traffic into GEM Ports based on VID &% values in the upstream direction (multipiger port).............. 115
6.2.10 Mapping multiple Pbit values to the same GEM port (SINGle USEr POLL)........uuuiiiiiiee i ceeeiciee e eaeeea 117
6.2.11 Test Case ReSErVed FOUMHIE USE........ccooiiiiiiiiiiieeiieeee ettt et e s e e emmmss s nn e e e e e e eeeaees 119
6.2.12 Strict priority downstream scheduling among 4 queues on ONU...........oooiiiiiiiee e 120
6.2.13 Indicating drop precedence USINGHRS UPSIIEaAML.........oiiiiiiiiiiiii e eeenanees 123
6.2.14 Indicating drop precedence using DEI DIt UPSITEAIM..........uuuuiiiiiiiiieeeiiiiiiie et enn s 125
6.2.15 Indicating drop precedence USINGRS AOWISITEAM.........uuuuiiiii i i e ceeeici e e e e e e e e et rree e e e e e e e e e e ee e e maes 127
6.2.16 Indicating drop precedence using DEI bit dOWNSII@AM.........cooi i e 129
6.2.17 Test Case RESEIVEU FOr FULUIE USE.......cc.uuuiiiiiiiiiieeeiiiiiiiieee et eeeee e e e seeeseeeeeeeeaaaaaaaeaaaaesssammtaeaeeeaeaaasssnsannnnnes 132
6.2.18 Test Case RESEIVEd FOr FULUIE USE........ccoiiiiiiiieieieeee ettt n e e e e e emmsss s aa e e e e e e eeeaees 132
6.2.19 Mapping Traffic from GEM Ports to Multiple U Interfaces in the Downstream Directian...................oveeeeee... 133
6.2.20 Test Case RESEIVEd FOr FULUIE USE........ccoiiiiiiiieiieeee ettt e e e e s emmmsss e e e e e e e eeeeaees 135
6.2.21 Mapping Traffic from GEM Ports to Multiple U Interfaces in the Downgtré&airection..................ccooevvvvvieeeeeen.n. 136
6.2.22 Test Case RESEIVEd FOr FULUIE USE........cooiiiiiiiieieeeee e ettt et a e e e s emmss s na e e e e e eeeeaees 138
6.2.23 Test Case RESEIVEU FOr FULUIE USE........c..uuuiiiiiiiiiieeeiiiiiiiieiee et ee e e e e e e seeese e eeeeeaeaaaaaaeaaaessssmmtaaaeeaeaaaasssnsannannnes 138
6.2.24 Test Case RESEIVEU FOI FULUIE USE.......c..uuuiiiiiiiiiieaeiiiiiiiieieeteeeeeee e e e seeeseeeeeeeeaeaaaaaaeaeaassssmmtaeaaaeeeaassssnsnnnnnnnes 138
6.3 IGMP CONTROLLED IMULTICAST .tuuuieitettuuaaaeettuusamaassnaaeaeesssanaaeaessssmmmsssa e eeeeesssaa e eaeess s mmmeess e e eeeessanseeeeessmmmeeeannnns 139
6.3.1 ONU passing of downstream IGIMP MESSAQES ... . ciiiiiiiiiii i ceeee et ereer e e e et e e e e e et enans e e e e e eanaanas 139
6.3.2 Test Case RESEIVEd FOIr FULUINE USE..........oiiiiiiieiiieeee e e e e e e ettt rmmme e e s e e e s e e e e emensss s a e e e e e eaaeeeeeeeenns 141
6.3.3 ONU silent discarding Of IGMPVL MY ES ... ... iiiiiiiii e ee ettt e e e e e et e e e e e et emmr e e ta e e e e eeta e e eeeesnnneaesssanaaeaeenes 142
6.3.4 Test Case RESErVEd FOIr FULUINE USE..........oiiiiiiieiiieeee e e ee ettt rmmmr e e e et saass e a e s e e e e emensss s n e e e e eeaaeeeeeeeenns 144
6.3.5 Marking Upstream IGMP Messages With EthernaBiBB.............ccoooiiiiiiiiiiieeei s ns 145

April 2013 © The Broadband ForurAll rights reserved 7 of 235



GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

SR I (€11 L oTo T a1 g0 | (=T AV, U] LA [= T 147
LG TR A 10 L Tor= T YA 1L (N TS T 151
LTI T 111, = (< 110 154
6.3.9 IGMP IMMEAIALE IBAVE. ......ueiieii ittt et ereee e e et e e e et e e e e ta e e s s bmmm—aa e s eaaa e e eaba e e saansenanesssbnsesesansares 156
6.3.10 Maximum NUMDBEr Of MUIICAST FlOWS........uiiiiiii e eeemr e e e et e e et e s e e e sa e s eb e e easasaneees 158
6.3.11 IGMP tranSPar€Nt SNOOPING........cvteieeiuuutuuue i immreeeeeeeeeeeaa e e s emeessssaaaaaaaaaeeeaaesamaaaaasaseaaeaaaeeeeerenssssrnnneeeeeees 160
6.3.12 Multicast VLAN membership based on user ports (Multiple USer PAILS).........cceeiiieieiceeciiiiiiie e eeeeveeeenn 163
6.3.13 IGMP transparent Snooping (MUltiple USEr POILS)......couiiiiiiiiiiiiii e e e eeeeaeees 166
6.3.14 IGMP Transparent fOrWardiNG............oioiiiiiiiiiiiie ettt se e r e e e e e e e e e s smmmssa s e eaeeeeaaeeeeeeeesannnaeas 169
6.4 NON-IGMP CONTROLLED MULTICAST AND BROAD CAST .. ittt ittt ee et ceimt e et e e et e ea s et e sa s snmmss s e s et s easenseansessssnmnnses 171
6.4.1 Downstream Broadcast Handling, SINgIEMIEITACE................uuuiiiiiiiiie e eeee s 171
6.4.2 Downstream Broadcast Hialing, MUltiple UHNTEITACES. ........eiiiiiiiiiiiie e 173
S T o 1 1 == ] N1 175
6.5.1 TesSt Case RESEIVEU FOI FULIUINE USE.......iiiiiiiiiiii e ceeeee ettt e ettt e ettt e e e et e e e et e e e et e e e st e s senmsssaneesssaeeessnneeessnnnn 175
6.5.2 TeSt Case RESEIVEA FOI FULUINE USE.......iiiiiiiiiiii e ceeee et e e e e et e e et e s s et e e e et e e s saa e s semmssaaeessaasesebaeeseassnnn 175
6.5.3 TeSt Case RESEIVEU FOI FULUIE USE......uiiiiiiii it ceeee ettt e et e ettt e e et e e e e b e e e st e e e st e s senmessaneesssaeeessnneesssnnan 175
6.5.4 Test CasSe RESEIVEU FOI FULUIMNE USE........iiiiiiiiiiiiie e ceeee ettt e et e e e e e e e et e e e saa e s senmessaeessaaeessbaeeessnanan 175
6.5.5 TeSt Case RESEIVEA FOI FULUINE USE.......iiiiriiiiiiii e ceiee et e e e et e e et e e s et e e e et e e s sba e s semmssaaeeseaaeesebaseesessinnn 175
6.5.6 TeSt Case RESEIVEA FOI FULIUIE USE.......iiiiiiiiiiiiie e ceeeee e ettt e ettt e et e e e e b e e e st e e e sba e s senmessaneessaaneeessnneesssnnan 175
6.5.7 TeSt Case RESEIVEA FOI FULUINE USE.......iiiiriiiiiii e ceeee ettt e ettt e e et e e s e e e e et e e s saa e s semmssaaeessaneesebaseeeesssnan 175
6.5.8 TeSt Case RESEIVEA FOI FULUIE USE.......iiiiiii et ceeee et e et e ettt e e et e e e et e e e e st e e e st e s senmessaneeesaaeeessnneeesananan 175
6.5.9 TeSt Case RESEIVEA FOI FULUINE USE.......iiieiiiiiii e ceeee e e e e et e e et e e s et e e e et e e s st e s semmssaaeesaaaeesebaseeeeassnnn 175
T T I ot 010 2 1 1= T 176
6.6.1 2000Byte Frames Supported by the ONU...........oouiiiiiiie e e e e e e e e e e e e e e aeees e e e e e aeaaaaaaeeeens 176
6.6.2 TeSt Case RESEIVEA FOI FULUIE USE.......iiiiiiiieie e ceeee e e ettt et e e et e e e et e e e e st e e e st e s senmessaneessaneeessnneeesaninas 178
6.7 INITIAL PROVISIONING OF ONU ... ouiiiiiiiiiiiiii i eeemte e et e ettt et e et s semma e st eea e et s s s s e b e et s s mm s et s aa s e b s et sesaesnssbmnneesnsessees 179
6.7.1 Local setting of a registration ID at the ONU (ONU retains the Registration ID indefinitely)..................ccceeee. 179
LTS T O 1NN L0 = =1 N T = 181
6.8.1 New ONU Bringup method fOr NEW ONLL.........coiiiiii e erme e e e e e e e e e eeeaeeeeesa e eeeeenaes 181
6.8.2 New ONU Bringup Method fOr O1d ONIL.........uii i 183
6.8.3 Old ONU Bringup Method fOr ONU...... .o ee e e e e e e e e e e e saeee e e e e e et e e e e e eesaa e ean 185
6.8.4 New ONU Bringup method for new ONU with encrypted OMCEC........oooiiiiiiiiie e 187
6.9 MIB AND ALARM SYNCHRONIZATION 1uututituituteteetssnsesimentsnsessssssssessessssimansssssnsessestsnttstes ittt 189

April 2013 © The Broadband ForurAll rights reserved 8 of 235



GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

e R = g 0 g IS Ted a0 = 11 0] o USRS 189
6.9.2 MIB synchronization: COrreCt DAA SYIAC.......ccciiieieeiiiiieiieeei st eeme e e e e e e e e e e et e smmme e e e s e e eaeas 191
6.9.3 MIB synchronization : MIB UPIOAQ...........cooiiiiiiiiee oot eeea bt e et e et e e e s emmmr e e e e et e e e e eaeeeeeaaasanaanne 193
6.10  SOFTWARE IMAGE DOWNLOAD.......ciiiiiiiiuiititiitttinnessssabbbbbsees e et et e e e e s aaassse e et eeeeeeaaaaaaeeaassammteeeeeeeeeessssaaansnnsssbnnnsssnnnnnnnns 195
6.10.1 Software Image Download, miplie window sizes, padded final WiNdOM.............oooviiiiiiicce e 195
6.10.2 Software Image Download, shortened final WINQOM..............ouuuiiiicciieeerr s e e e e e e e e e aeee s 197
6.10.3 Failed Software Imge Download, MISSING SECHION.......ciiiiii i i eee it ieeei e e e e e e et mmme e e e e e e eeeeeaaee s amreee 199
6.10.4 Failed Software Image Download, incorrect SECtIiON CRC...........cooiiiiiiiiceeii e e 201
6.10.5 Failed Software Image @vnload, incorrect software image CRC...........cooooiiiiiiiiieeeie e 203
6.10.6 Test Case RESEIVEd FOr FULUINE USE........cooiiiiiiieeiiieeee e ettt e et s e s emss s e e e e e e e e eeeaees 205
6.10.7 Activate uncommitted SOftWAIE IMBAG...........oovviiiiiiiiie et e e e e e eeesr e s e e e e e e e eeeeeeesaneesaeeaaeaeaeeeeeeennnnes 206
6.10.8  COMMIL SOMWAIE IMBGE .. ..ottt eee bbbt e et e e eees e e ettt et et e e e e e e e e e e e e e e ammmeeeeeeeeeeeeaeaaaannnsebnnns s e nnnnnnne 208
G 4 Lo U Y12 PP PPPPSRP 210
6.11.1 Test Case RESEIVEd FOr FULUIE USE........ccoiiiiiiiieieieeee ettt e et a e s e e emss e a e e e e e eeeeeees 210
6.11.2 Test Case RESEIVEU FOr FULUIE USE.......ccuuuiiiiiiiiiieeeiiiiiiieeeeeeeeeeeee e e s seeseeeeeeeeaaaaaaaeaeaasssssmmraeaeeaeeaassssssnnnnnnen 210
6.11.3 Cardholder or port mapping packador integrated ONU..............cuiiiiiiiiiiieemiiiiii e 211
6.11.4 Test Case RESEIVEd FOr FULUIE USE........cooiiiiiiiieiiieeee ettt oot e s e s emmss s e e e e e e e e eeeeees 213
6.11.5 Test Case RESEIVEU FOr FULUIE USE.......ccuuuiiiiiiiiiieeeiiiiiiiiiie et et e ee e e e seese e et eeeaaaaaaaeaaaesssssmmmeaeaeaaeaaassssssnnnnnnen 213
6.11.6 Test Case RESEIVEd FOr FULUIE USE........cooiiiiiiiieiiieeee ettt oo e et e e s e e emmsa s aa e e e e e eeeeaees 213
ANNEX A: TEST CASE TEMP LA TE .ttt eeeet et ettt e e e e e ee e e eaat et teteeeeeeeeeeaaeaaaaasrmmneeeeeesesaaaannnsssssebessnnnnnnnnne 214
ANNEX B:  OMCI PROCEDURE DETAI LS ..ottt ettt ettt e ees s s ettt e s smnmsss s nnsneeeeaeaaaaaaeeens 216
ANNEX C:  OMCI SCRAMBLER PRINC IPLE OF OPERATION .....uiiiiiiiiiiiiiiiiiiiieseeeeteieeeete e e e e e e e e e s s s ssmmmea e e e e s e e e s s snnnnnnes 217
ANNEX D: OMCI SCRAMBLER EXAMP LE IMPLEMENT ATION ...ciiiiiiiiiiiiiiiiieeesceeesssssaereeeeeeeeee e e e e e s emmseseeeaaaaaaaaeens 218

April 2013

© The Broadband Forumll rights reserved 9 of 235



GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

List of Figures

Figure 1- Basic test setup for ONU conformance testing
Figure 2i Basic test setup for multiple subscriber ONU

April 2013 © The Broadband ForurAll rights reserved 10of 235



GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

Executive Summary

In order to create a process for the ongoing promotion of GPON interoperabiliiggtind Forunhas embarked on a GPON
certification program. The core featuof this program is the verification of GPADNU adherence to the relevant BBF and {TU
technical specifications by accredited testing agendiegrovide a consistent scope for this verification, BBF developed test plans
that are to be used by the tegtagencies in the verification process.

ATP-247 provides atestplan that may be used to verifyrdformanceof a GPON ONU to theequiremerg defined in TRL56 [3].
Additionally, this plan verifis that the OMCI implementation contained in a GPON ONU adheres to the practices described in
Appendix | and Il of G.988.

Updates for Issue 2 include:
1 Inclusion of ONU profiles, to allow ONU devices to support spesiiicset of BBF TR-156requirements.
1 Support of integr&d ONU/RG devices.

Abstract Test Plan Notes:

The AbstractTest Plan (ATP) version of this document removes specific items from each test case, such as the test procedure and
pass/fail metrics. These items are contained in the fullvékin IR-247i2. The full IR247i2 is available to Broadband Forum
members in good standing, and may be downloaded from the Broadband Forum wabgitéwww.broadband
forum.org/private/download/H247 _Issue?.pdf.
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1 Purposeand Scope

1.1  Purpose

This test plan describes a series of tests that may be used to verify whether particular ONU implementations CorR{b&® [&]
functional requirerants, and that the related configuration recommendations from the OMCI Implementer's Guide have been
implemented

1.2  Scope

The tests casetefined inATP-247 arededicated to testing standards conformance. iflclades a limited set of key test cases that
can verify the conformance of GPON ONU to a defined set of Broadband FBRifb6 [3] requirements, and theelated
recommendations froppendix | and Il of G.98§2].

These test cases include verification of conformance regarding both the required GPON equipment functionality, and the
implementation of the OMCI protocol by that equipmeATP-247 is designedto verify the particular functions of GPON
implementations that are the most criticaltowa r | d ser vi ce providersodéd deployment s.
Testing of system level performance of GPON equipment is for further study.

XG-PON1 ONUs compliant with the ITI G.987 eries of specifications may be tested using the test cases defined here to verify

their compliance with TR56[3] and G.98§2]. Test cases that verify extensions found in G.988 that are unigi&RON1 are for
futurestudy.
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2 References andlrerminology

2.1 Conventions

In this Abstract Test Plarseveral words are used to signify the requirements of the specification. These waldsgseapitalized.
More information can be found be RFC 21191].

MUST This word, or the term AREQUI REDO, means that t
MUST NOT This phrase means that the definition is an absphateibition of the specification.
SHOULD This word, or theermi RECOMMENDED 0 , means that there could

circumstances to ignore this item, but the full implications need to be understood and carefully weighed b
choosimg a different course.

SHOULD NOT This phrase, or the phrase "NOT RECOMMENDED" means that tioerde exist valid reasons in particular
circumstances when the particular behavior is acceptable or even useful, but the full implications need to
understoodind the case carefully weighed before implementing any behavior described with this label.

MAY This word, or theermit OP TI1 ONAL 0, means that this item is ot
implementation that does not include this option MUST riepared to inteoperate with another implementatio
that does include the option.
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2.2

References

ATP-247 Issuel?2

Thefollowing references are of relevance to tAisstract Test PlarAt the time ofpublication, the editions indated were valid. All
references are subject to revision; usgrhis Abstract Test Plaare therefore encouraged to investigate the possibildpplying
the most recent edition of the references listed below

A list of currently validBroadband-orum Technical Reports is publishedhvatw.broadbangorum.org
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ONU Management and Control Interface Specification (OMCI)

Using GPON Access in the context of Tt

Gigabitcapable Passiv®ptical Networks (&PON):
Transmission convergence layer specification

Gigabitcapable Passive Optical Networks-E&®N):
Physical Media Dependent (PMD) layer specification

Migration to EtherneBased Broadand Aggregation

OMCI XML Schema for 47 Testing
OMCI Message Sequences fiar247 Testing
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ITU-T
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ITU-T

Broadband Forum
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Year
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2010
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2008
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2.3 Definitions

The following terminology is used throughout tiigstract Test Plan

GEM Port

GEM Port Id

GPON Network

ODN

OLT

ONU

ONU/L2

ONU/RG

RG

April 2013

An abstraction on the GTC adaptation sublayer representing a logical connection associated with a specific client 1
flow. The GTC adaptation sublayer is a sublayer of the GPON Transmissionr@ame layer that supports the functior
of user data fragmentation andfuagmentation, GEM encapsulation, GEM frame delineation, and GEM[Pdittering.

A 12-bit value which is assigned by the OLT to the individual logical connectiansgorted over the GPON interface al
which is carried in the header of all the GEM frames associated with the given logical connection.

An OLT connected using an Optical Distribution Network (ODN) to one or more ONUs or ONTs. A GPONkrista/o
subset of the Access Network.

Optical Distribution Network including the fibers, splitters and connectors.
Optical Line Termination (OLT): A device that terminates the common (root) endpoint of an ODN, implements a P(
protocol, such athat defined by G.984, and adapts PON PDUs for uplink communications over the provider service

interface. The OLT provides management and maintenance functions for the subtended ODN and ONUs.

Optical Network Unit (ONU)A generic term denoting a dee that terminates any one of the distributed (leaf) endpoir
of an ODN, implements a PON protocol, and adapts PON PDUs to subscriber service interfaces.

A generic term denoting a Lay2rdevice that terminates any one of the distributed (&afpoints of an ODN, implemen
a PON protocol, and adapts PON PDUs to subscriber service interfaces. An ONU, within the contek@®f ddes not
include any LayeB (IP router) functions.

An ONU (as defined above) that includes additionaldtgy ( | P routing) functionalit
connection between the ONU subcomponent and RG subcomponent is made through a VEIP managed entity.

A Residential Gateway is a device that interfaces between the WAN and LAN IP envirdonaeobnsumer broadband
customer. It may route or bridge traffic, depending on its configuration and specifications.
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T-CONT A traffic-bearing object within an ONU that represents a group of logical connections, is managed via the ONU
Management and Canl Channel (OMCC), and is treated as a single entity for the purpose of upstream bandwidth
assignment on the PON.

Traffic Flow A sequence of frames or packets traversing a particular reference point within a network that share a specific fram
header pattern. For example, an Ethernet traffic flow can be identified by any combination of specific source MAC i
destination MAC, VLAN ID, 802.1p bits, etc

Traffic Classes (TC) - Traffic Classes are the set of upstream and downstream supmowedding behaviours in the network element

U-interface U-interfaceis a short form of expressing one or more of the interfaces defined @ttids Documenor in TR-101 at the U
reference point. It is also essentially equivalent to a subsddbiglginterface at the access node.

V-interface V-interfaceis a short form of expressing one or more of the interfaces defined-19TR&t the V reference point. It is alst
essentially equivalent to a netwedcing interface at the access node

OLT Emulat or A device that terminates the common (root) endpoint of an ODN, implements the G.984/G.987 PMD and TC layer:
supports the transmission of OMCI messages as defined in the messages sequences in this document.

GPON Analyzer An external device, whictnay be included in a neintrusive manner, between the R/S &iB-interfaces to capture and
analyze the traffic present in the ODN

Ethernet Traffic A device that generates and captures well formed Ethernet frames as defined by test personnel.
Generator

2.4  Abbreviations

This Abstract Test Plansesthe following abbreviations:

ADSL Asymmetric Digital Subscriber Line

AES Advanced Encryption Standard
AN Access Node
ASP Application Service Provider
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ATM
BTS
CB
CPE
CPN
DSCP
DSL
FE
FITH
FTTC
FTTH
FTTO
FTTP
GE
GEM
GPM
GPON
GTC
L2-OCM
MAC
MDU
ME
MTU

April 2013

Asynchroous Transfer Mode

Base Transceiver Station

Cellular Backhaul

Customer Premises Equipment
Customer Premises Network

DiffServ Code Point

Digital Subscriber Line

Fast Ethernet (100Mbps)

Fiber into the Home

Fiberto the Curb

Fiberto the Home

Fiber to the Office

Fiberto the Premises, including buildings
Gigabit Ethernet (1000Mbps)

Generic Encapsulation Method

GPON Physical Media layer
Gigabitcapable Passive Optical Network
GPON Transmission Convergence layers defined in G.984[3]
Layer 2 OMCI Common Model

Media Access Control

Multi-Dwelling Unit

Managed Entity

Multi-Tenant Unitt or Maximum Transmission Unit

© The Broadband Forumll rights reserved
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NSP
ODN
OLT
OMCI
ONT
ONU
POTS
RBN
RG
RNC
SFU
TDM
TLS
TR
VDSL
xDSL

April 2013

Network Service Provider

Optical Distribution Network as defined in G.984.1
Optical Line Terminatiofi as defined in G.984.1
ONU Management and Control Interface

Optical Network Terminatioin as defined in G.984.1
Optical Network Uniti as defined in G.984.1

Plain Old Telephone Service

Regional Broadband Network

Residential Gateway

Radio Network Controller

Single Family Uniti a type of residence
Time-Division Multiplexing

Transparent LANServicel a common synonym for Business Ethernet Services

Technical Report
Very high speed Digital Subscriber Line
Any variety of DSL

© The Broadband Forumll rights reserved
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3 Abstract Test Planimpact

3.1 Energy Efficiency

ATP-247has no impact on Energy Efficiency.

3.2 IPv6

ATP-247has no impact on IPv6.

3.3  Security

ATP-247has no impact on Security.

3.4 Privacy

Any issues regarding privacy are not affectedhiyr-247.

April 2013 © The Broadband ForurAll rights reserved
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4 Test Methodology

The implementers of this test plan are expected to adhere to arequiwémerd that provide uniformity of test configurations and
equipment across multiple test venues. The following subsections defineghesemenrd.

4.1 Standards Conformance Testing

Conformance testing is intended to verify a specific implementation of an @ikluding the OMCI stack and configuration engines,

is compliant with requirements of the specification. Within conformance testing, oniyihender test and any necessary test tools
shall be connected to the ODN, as defined belod3rb It is recommended that the sequernd test cases in a conformance test be
randomized such that the sequence of test cases varies between test sessialse. recommended that the ONU be reset to its
factory default configuration between each test case.

4.2 ONU Testing Requirements

The ertification program described in the present document applies to two ONU device types: ONU/L2 and OMbudRGre
further discussed inegtions4.2.20r 4.2.3 respectively. It may be possible $pecify and test other ONU device types, however at
this time, those device types are out of scope of the certification program.

4.2.1 ONU Cleanslate Requirements

Unl ess explicitly stated in each test otedhe beginnindpno eachNest rumibsch b e
cleanslate state may either be achieved through the following steps:

1. The ONU under test is connected to ODN and powered up.
2. The ONU is activated by the OLT Emulator, ranged, and a GEM port for OMCI isccesateresult of ONAUD assignment.
3. The OLT Emulator instructs the ONU to reset its MIB to factory default values.

Or by any mean specific to the ONU.
Note that these steps may be redundant with the first steps of a giveastesbnfiguration: inugh a case, they need not be repeated.
It is also assumed that the testing equipment (OLT emulator, analyzers, etc.) has been powered up, connected to thesODN, and

configured such that it can perform the actions ascribed to it in the currénhtasthis is achieved, provided that the OLT emulator
and GPON analyzer abide by the requirements defined in their respective sections (OLT emulator requirements and GPON analyzer
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requirements), is irrelevant. In particular, The OLT emulator may perform Mi@adplin order to obtain a precise knowledge of the
actual state of the ONU.

Unless explicitly stated, identical steps may not be shared between test runs, and any given test must be run frdodistgra (inc
return to its required prexisting state, b# the defined cleasslate state or otherwise stated) to its end independently.

4.2.2 ONU/L2

An ONU/L2 device is an ONU implementing Ethernet type user interface connections (that isinteefdde of TR156 [3]) that

operates exasively on and below Layer 2 of the protocol stack. In particular, an ONU/L2 excludes any IP routing or NAT
functionality. To be certified, an ONU/URIUST successfully complete all mandatory and conditional test cases for each applicable
profile. The aplicable profiles, with the exception of the baseline profile, are selected by the manufacturer and communicated to the
test laboratory prior to the start of testing. All ONU/L2 devices under certification must support the Baseline Proglaeatgi

Table 4-1: Profile A 7 N:1 VLAN Architecture

Test Number | Test Name Test Requiremen(s) | TestType
ONU.6.1.1 Single Untagged Unterface R-10, R11, R19 Mandatory
ONU.6.1.2 Single Uinterface with symmetri’LAN tag translation R-12, R13, R19 Mandatory
ONU.6.1.3 Deriving Rbits as a function of receivedlits (single user port) | R-48 Mandatory
ONU.6.1.13 VID Support for Untagged Frames (N:1 VLAN or 1:1 VLA R-9 Mandatory
Single Tagged at the V Interface)
ONU.6.1.15 VID Support for Priority Tagged Frames with Prior| R-9 Mandatory
Preservation (N:1 VLAN or 1:1 VLAN Singi&agged at V,
Interface)
ONU.6.1.16 VID Support for Priority Tagged Frames without Prior R-9 Mandatory
Preservation (N:1 VLAN or 1.1 VLAN Singi€agged at V
Interface)
ONU 6.1.25 Deriving P-bits as a function of receiveWID for a 1:1 or N:1| R-48 Mandatory
architecturgsingle user port)
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ONU 6.1.26 Deriving P-bits as a function of received Ethertyfog a 1:1 or| R-48 Mandatory
N:1 architecturésinge user port).
ONU 6.1.27 Deriving P-bits as a function of received user porta 1:1 or N:1| R-48 Conditionaly
architecturgmultiple user pors). Mandatory
Table 4-2: Profile B1 1:1 VLAN Architecture

Test Number | Test Name Test Requiremen(s) | TestType

ONU.6.1.1 Single Untagged Unterface R-20, R21, R31 Mandatory

ONU.6.1.2 Single Uinterface with symmetric VLAN tag translation R-22, R23, R31 Mandatory

ONU.6.1.3 Deriving Rbits as dunction of received Bits (single user port) | R-48 Mandatory

ONU.6.1.13 | VID Support for Untagged Frames (N:1 VLAN or 1:1 VLA R-9 Mandatory
Single Tagged at the V Interface)

ONU.6.1.14 | VID Support for Untagged Frames (1:1 VLAN Architecty R-9 Mandatory
Double Taggd at the Vinterface)

ONU.6.1.15 | VID Support for Priority Tagged Frames with Priority Preserva] R-9 Mandatory
(N:1 VLAN or 1:1 VLAN SingleTagged at V Interface)

ONU.6.1.16 |VID Support for Priority Tagged Frames without Prior R-9 Mandatory
Preserviion (N:1 VLAN or 1:1 VLAN SingleTagged at V
Interface)

ONU.6.1.17 | VID Support for Priority Tagged Frames with Priority Preserva R-9 Mandatory
(1:1 VLAN Architecture Doublelagged at the V Interface)

ONU.6.1.18 | VID Support for Priority Tagged Frames without Priori{ R-9 Mandatory
Preservation (1:1 VLAN Architecture Doublagged at the \
Interface)

ONU.6.1.19 | ONU addition and removal of-Cag for 1.1 VLANS R-20, R21 Mandatory

ONU.6.1.20 | ONU addition and removal of-Bag for 1:1 VLANS R-20, R21 Mandatory
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ONU.6.1.21 | ONU translation between-Qag and CTag for 1:1 VLANS R-22, R23 Mandatory

ONU.6.1.22 | ONU translation between-Qag and STag for 1:1 VLANs R-22, R23 Mandatory

ONU 6.1.25 | Deriving P-bits as a function of receive¥ID for a 1:1 or N:1] R-48 Mandatory
architecturgsingle user port)

ONU 6.1.26 Deriving P-bits as a function of received Ethertyfjpea 1:1 or N:1 R-48 Mandatory
architecturgsingle user port).

ONU 6.1.27 Deriving P-bits as a function of received user piat a 1:1 or N:1 R-48 Conditionally
architecturgmultiple user pors). Mandatory

Table 4-3: Profile C7 VBES VLAN Architecture

Test Number | Test Name Test Requiremen(s) | Test Type

ONU.6.1.4 Addition of an STag in the Upstream Direction in a VBE R-34 Mandatory
Architecture

ONU.6.1.5 Validation of an STag in the Upstream Direction in a VBE R-35 Mandatory
Architecture

ONU.6.1.6 Translation of an Sag in the Upstream Direction in a VBE R-35,R-42 Mandatory
Architecture

ONU.6.1.7 Removal of an Sag in the Downstream Direction in a VBE R-36 Mandatory
Architecture

ONU.6.1.8 Translation of an Sag in the Downstream Direction in a VBES R-43 Mandatory
Architecture

ONU-6.1.10 | Deriving Rbits as a functionfaeceived VID (single user port) | R-48 Mandatory

ONU.6.1.11 | Deriving Rbits as a function of received Ethertype (single user R-48 Mandatory
port)

ONU.6.1.12 | Deriving Rbits as a function of received user port (multiple us¢ R-48 Conditionally
ports) Mandatory

April 2013 © The Broadband ForurAll rights reserved 230f 235



GPON ONU Conformance Abstract Test Plan

ATP-247 Issuel?2

ONU 6.1.24 | Deriving P-bits as a function of receivedii#ts for a VBES R-48 Mandatory
architecturgsingle user port)
ONU 6.2.3 Mapping Traffic from GEM Ports to U Interface in Downstrean| R-41 Mandatory
Direction in a VBES Architecture
Table 4-4: Profile D i Multicast Operations
Test Number | Test Name Test Requirements) | Test Type
ONU.6.3.1 ONU passing of downstream IGMP messages R-81 Mandatory
ONU.6.3.3 ONU silent discarding of IGMPv1 messages R-98 Mandatory
ONU.6.3.5 Marking Upstream IGMP Messages with Ethern&ifd R-94 Mandatory
ONU.6.3.6 IGMP controlled Multicast R-74, R79 Mandatory
ONU.6.3.7 Multicast While List R-76, R84 Mandatory
ONU.6.3.8 IGMP rate limit R-87 Mandatory
ONU.6.3.9 IGMP Immediate leave R-91 Mandatory
ONU.6.3.10 | Maximum number of multicast flows R-97 Mandatory
ONU.6.3.11 | IGMP transparent Snooping R-88, R89, R90 Mandatory
ONU.6.3.12 | Multicast VLAN membership based on user ports (Multiple U R-96 Conditionally
ports) Mandatory
ONU.6.3.13 | IGMP transparent Snooping (Multiple User ports) R-88, R89, R90 Conditionally
Mandatory
ONU 6.3.14 | IGMP Transparent forwarding R-10, R19, R82 Mandatory
Table 4-5: Baseline Test Cass
Test Number | Test Name Test Requiremen{s) | Test Type
ONU.6.4.1 Downstream Broadcast Handling, Singleriterface R-113 Mandatory
April 2013 © The Broadband Forunll rights reserved
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ONU.6.4.2 Downstream Broadcast Handling, Multipleitterfaces R-113 Conditionally
Mandatory
ONU.6.6.1 2000Byte Frames Suported by the ONU R-4 Mandatory
ONU.6.7.1 Local setting of a registration ID at the ONU (ONU retains the| R-152, R153 Mandatory
Registration ID indefinitely)
ONU.6.8.1 New ONU Bringup method on nhew ONU (G.988 Appendix | Mandatory
ONU.6.8.2 New ONU Brirg-up method for old ONU (G.988 Appendix | Mandatory
ONU.6.8.3 Old ONU Bringup method for ONU G.988 Appendix | Mandatory
ONU.6.8.4 New ONU Bringup method for new ONU with encrypted OMC| G.988 Appendix | Mandatory
ONU.6.9.1 Alarm synchronization (G.988 Apendix | Mandatory
ONU.6.9.2 MIB synchronization: Correct Data Sync (G.988 Appendix | Mandatory
ONU.6.9.3 MIB synchronization: MIB Upload (G.988 Appendix | Mandatory
ONU.6.10.1 | Software Image Download, multiple window sizes, padded fin{ G.988 Appeadix | Mandatory
window
ONU.6.10.2 | Software Image Download, shortened final window final windg G.988 Appendix | Mandatory
ONU.6.10.3 | Failed Software Image Download, missing section (G.988 Appendix | Mandatory
ONU.6.10.4 | Failed Software Image Download, incoireection CRC G.988 Appendix | Mandatory
ONU.6.10.5 | Failed Software Image Download, incorrect software image C| G.988 Appendix | Mandatory
ONU.6.10.7 | Activate uncommitted software image (G.988 Appendix | Mandatory
ONU.6.10.8 | Commit software image G.988Appendix | Mandatory
ONU.6.11.3 | Cardholder or port mapping package for integrated ONU (G.988 Appendix | Conditionally
Mandatory
ONU.6.2.1 Single Uinterface with multiple downstream GEM ports R-19, R31, R4l Mandatory
ONU.6.2.2 User Isolation on ONU Dewes with Multiple Ulnterfaces R-3 (TR-101 R40) Conditionally
April 2013 © The Broadband Forunll rights reserved
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Mandatory
ONU.6.2.4 Mapping traffic into GEM Ports based orbR values in the R-51, R52, R53 Mandatory
upstream direction (single user port)
ONU.6.2.5 Mapping traffic into GEM Ports basea VID values in the R-51, R52, R53 Mandatory
upstream direction (single user port)
ONU.6.2.6 Mapping traffic into GEM Ports based on VID &l values in | R-51, R52, R53 Mandatory
the upstream direction (single user port)
ONU.6.2.7 Mapping trafficinto GEM Ports based onit values in the R-51, R52, R53 Conditionally
upstream direction (multiple user port) Mandatory
ONU.6.2.8 Mapping traffic into GEM Ports based on VID values in the R-51, R52, R53 Condtionally
upstream direction (multiple user port) Mandatory
ONU.6.2.9 Mapping traffic into GEM Ports based on VID &t values in | R-51, R52, R53 Conditionally
the upstream direction (multiple user port) Mandatory
ONU.6.2.10 | Mapping multiple Pbit values to the same GEM port (single us( R-51 Mandatory
port)
ONU.6.2.12 | Strict priority downstream scheduling among 4 queues on ON| R-56, R63, R64 Mandatory
ONU.6.2.13 | Indicating drop precedence using®s upstream R-54 Mandatory
ONU.6.2.14 | Indicating drop precedence using DEI bit upstream R-55 Mandatory
ONU.6.2.15 | Indicating drop precedence usingp®s downstream R-54 Mandatory
ONU.6.2.16 | Indicating drop precedence using DEI bit downstream R-55 Mandatory
ONU.6.2.19 | Mapping Traffic from GEM Ports to Multiple U Interfaces in thg R-19, R31,R-41 Conditionally
DownstreanDirection Mandatory
ONU.6.2.21 | Mapping Traffic from GEM Ports to Multiple U Interfaces in the R-19,R-31, R41 Conditionally
Downstream Direction Mandatory
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4.2.3 ONU Integrated with Residential Gateway (ONU/RG)
An ONU/RG devie is an ONU that combines the Layer 2 functionality with thahefresidential gateway. In thNU type, the U
interface is virtualized as the Virtual Ethernet Interface Point (VEIP) and is not directly accessible externally. Wsira oesder to
be applicable, th&TP-247test cases may require textual modification.
The certification program supports only the ONU/RG device implementations that do not require provisioning of IP parameters v
OMCI. In addtion, the certification program supports only the implementations in which at least one association between Ethernet
UNI and VEIP is maintained by default. Whereas other possible implementations may exist, including use of the IPhostedtMCI obj
and freelyassociated PPTP Ethernet UNIs, testing of such implementations is for further study.

To be certified, an ONU/RG MUST successfully complete all mandatory and conditional test cases for each applicable profile.
Available profiles are identical to thosefided above for the ONU/L2. The applicable profiles tested, with the exception of the
baseline profile, are selected by the manufacturer and communicated to the test laboratory prior to the start of it€3hhgR @

devices under certification MUST pport the Baseline Profile requirements.

Additionally, each OMCI test script maljffer from the scripts used for testing ONU devices in the following ways:
1. All references to the PPTP Ethernet ME are changed to the VEIP ME. This largely includes cliamdiniggeport
configuration data and extended VLAN tagging configuration data OMCI commands and associations.
2. The unlocking operation at the end of each script should apply to the VEIP rather than to the PPTP Ethernet Port

To simplify the testing andemove the necessity of the inclusion of IP information in test packet, the internal RG device must
support one of the following modes:

Mode 1:
The pure bridging mode, where all packets are forwarded between the physical Ethernet interface ports OfRGedehce
and the VEIP, regardless of VLAN taggiribit value, etc.
Mode 2:
The stripped mode, where a physical Ethernet interface of the ONU/RG device receives only untagged Ethernet framas, and it is
responsibility of the internal RG device to fsem the correct tag addition or manipulation.
To meet the requirements of modelf internal RG device MUST/SHOULD support the following requirements frort O0IR6] :

TR-101 Requirements:
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1 R-O01 The RG MUST support sendirtbe following frame types: untagged frames, prietégged frames and VLAN
tagged Ethernet frames in the upstream direction for stacks a, b, e, f and g in Figure4Qaf]TR

1 R-02 The RG used to support business customers SHOULD support sending-togieleé Ethernet frames in the
upstream direction for stacks a, b, e, f and g in Figure 4 [e10R]

1 R-03 The RG MUST support setting the priority tag and VLAN ID values.

1 R-04 The RG MUST support receiving untagged and VLAN tagged Ethernet frames iovimstceam direction, and
MUST be able to strip the VLAN tagging from the ones received with tags.

4.3 Test Setup

4.3.1 OLT Emulator Requirements

The OLT Emulator is required to perform conformance testing of ONU devices and takes the place of the OLT. Thel@iof Em
must meet the following minimum requiremerB&fore commencement of the testing involving an OLT emulator, each participating
ONU manufacturer will be given an opportunity to verify the OLT emulator conformaititehe GTC layer requirements toeth
extent required to conduct testing. It is expected that any claims of the OLT emulatoomiormance withG.984.3[4] will be
investigated by an adoc committee compod®f the emulator vendor, the ONU vendor, and thrée farty GTC layer experts.

R-1 The OLT emulator MUST conform to the GPON Transmission Convergence layer requirements, specified in ITU
Recommendatiofs.984.34] (2008), within the scope of ONU activation, OMCI channel esthbient, upstream bandwidth
assignment, and poxbd-multipoint communication.

R-2 The OLT emulator SHOULD recognize and handle gracefully any GTC layer features that it does not support.

R-3 The OLT EmulatoMUST support generation, transmission, and receptiddMC| messages, according to thppendix |
and Il of G.9892].

R-4 The OLT Emulator MUST support transmission and reception of Ethernet frames encapsulated within GEM frames.
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R-5

R-6

R-10

The OLT emulator MUST provide a user interfalcattallows the tester to monitor OMCI messages and Ethernet/GEM frames
and their content. This interface MUST provide a log capability of the executed test case.

The OLT Emulator MUST support generation of PLOAM messages to activate and configure the@EWOEDrt and at
least 6 other GEM pasfor user traffic, and provide ONU with an active upstream timeslot for any activa€NITs
(including the one used for the OMCC).

The OLT Emulator MUST act as the OMCI master.
The OLT Emulator SHOULD transmit &MCI command 3 times before declaring the ONU failed for lack of response.

The OLT Emulator SHOULD provision allocations fofCIONTSs prior to the start of the message sequence defined for each
test case.

Verification by the OLT emulator of the consisteragythe MIB held in the ONU and the MIB held in the OLT emulator
MUST be performed using either one of the following two methods on the OLT emulator:

1 via requesting a full MIB upload to the ONU under test, or
1 via performing Get Requests on Manage Enttiiethe ONU under test upon specific attributes of the ONU MIB.

In any of the above retrieval methods, only these parts of the ONU MIB being modified by the Olatoewhuring the test

case MUSTbe verified for consistency.

A MIB consistency check MUSDe considered as successful only when all these modified attributes have been checked
consistent with the MIB held in the OLT emulator.

4.3.2 GPON Analyzer Requirements

The GPON Analyzer is an optional piece of equipment, whely be included in the ODN duringonformance or interoperability
testing to capture and analyze the traffic present on that network.

R-11

The GPON Analyzer MUSNOT alter, correct, or otherwise disturb any of the traffic present on the ODN.
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R-12 The GPON Analyzer MUSNOT significantly attenui the optical signals such that the requiremen@.®84.2[5] cannot
be met.

4.3.3 Optical Distribution Network Requirements

The optical distribution network is outside of the scope of this test plan, however, care should ke &hsme each optical
transceiveis operating in roughly the migoint of its dynamic rangeas defined in G.984.[5]; ensuring the receiver is not operating
in a stressed mode, which could cause bit errors. This may tspleshed using either real fiber or an optical attenuator.

4.3.4 Unit under TestManagementl nterface Requirements

R-13 All configurations done on the QNunder test for the purpose @tecutingthe test cases specified in this docabMdUST be
performed using G.988[3] compliantmanagement interface

4.3.5 Selection of Random Values Used in Test Cases

Many of the test cases defined in section 6 require the tester to select random values for attributes subkoas \dd GEM ports.
To ensure a wide coverage of the possible value rahgach attribute typahe tester mustelect the values in a way that provides
for testing theentirevalue range of the attribute value being selected. For example, VID values should be selectedofsrina
entire range of 0 4094. This will not only verify the flexibility of the unit under test but vailbospecifically address the following
requirement from TRL56[3].

1 TR-156R-8: The ONU and OLTMUST support all VD values from the range:4094 as specified in IEEE 802.1Q, on all
ports

R-14 The selection of random values fdtributesused in the test cases MUST be perforreadh that the values are distributed
across the gssible range for each attribuféhis MUST include the minimum, maximum and median values for the attribute.
This requirement applies to the entirety of the test cases and is not intended to be a requirement for each test case.
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4.3.6 ONU Conformance Test Setup

The figures below show the basic test gptused when thenit under test is an ONU. A specific test case may include an additional
figure to further refine the test setup by including additional information and parameters such as, and not limited ttaggl. AN
priority bits, etc.

OMCl i / ! ONU
Generato : \ Under
i \ ] Test
OLT Emulatol :L___'f‘[]_afly_z_e_r ________ E
S/R ODN R/S U
Ethernet Traffic
Generator/Analyzey

Figurel - Basic test setup for ONU conformance testing
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oMmCl i / ! ONU
Geneator : \ . Under U
i : Test
: GPON !
OoLT L g[‘f;‘,'%’??{ _____ i
SR (Cgiianan RIS U
Ethernet Traffic
Generator/Analyzer

Figure 21 Basic test setup for multiple subscriber ONU
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5 Test Case Summary
Refer to tables with Sectiord.2 ONU Testing Requirements

6 ONU Conformance Tests

The following conformanceests veffy:
1 Compliance tolterequiremerg of TR156(3].
1 The implemetation of TR-156 requiremerg on the ONU under tebis followed the guidelines found in G.983 Appendix
I and II.

Each test case identifies the specific-I56 [2] requiremerg that it addresses but nibte specific clauses of G.988] because
Appendix | and Appendix Il are both written as informative rather than normative text.

The following conditions apply to all test cases unless expressly stated otherwise:

1 The EtherTyp of all frames is 0x0800
1 All test cases that involve multicast assume proxy snooping for IGMP v3 in the ONU under test.
1 Each variable in test cases that contain multiple VIP-bit variables must be set to unique values.
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6.1 Classification and Tagging

6.1.1 Single untaggedU-interface

Test Name
Single untagget-interface

Test Definition ID
ONU6.1.1

ReferenceDocument
BBF TR-156(3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156

1 R-10The ONU MUST support adding arT&g to upstream untagged traffic received fromUhiaterface
R-11The ONU MUST support removing anTag from dowstream traffic received from the OLT.
R-19The ONU MUST support mapping traffic from one or more GEM Portdtdrderfacein the downstream direction.

= =4 4 4 A
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R-20The ONU MUST support adding aTag or STag to upstream untagged traffic.
R-21The ONU MUST suppd removing the tag from downstream traffic.
R-31The ONU MUST support mapping traffic from one or more GEM Ports to a U interfacedowimstream direction.
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Test Objective

The purpose of this test i's to verifand filtdr eable® Nup@og theOrMrmum i mp | ¢
functionality to configure a singlg-interfaceon the ONU to pass untagged traffic acrossUhaterface This test verifies both the

OMCI configuration responses and support of active user traffic. The VLABgSs added to upstream traffic by the ONU before

crossing thér/S-interfaceand removed from the downstream traffic by the ONU before crossingyititerface

Test Configuration
1. ONU is powered and connected to ODN

2. ONU has been activated by the OLT Emutat@ms been ranged, and a GEM port for OMCI has been ciesatedesult of
ONU-ID assignment

3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values.

4. The Ethernet Traffic Generator should be configured to transmit Ethernetsfrgmetream with the following parameters:

Outer VLAN Tz Inner VLAN T T-CON

TPIL CFlorD| VIC Value Pbits DE VIC TPIL Pbits |CFl or DI Numbe]

1 MAC: MAC: n/a n/a n/a n/a n/a n/a nla nfa X X X nfa nla n/a n/a Ox88A¢ 0 X SVID GEM: | TCONT
1 MAC! MAC: n/a nla n/a n/a 0x810( X X Any CVI X X X _ _ _ _ _ _ _ _ _ _
1 MAC! MAC¢ nl/a nla n/a n/a 0x88A¢ X X Any SVI X X X _ _ _ _ _ _ _ _ _ _

5. The OLT Emulator should be configured to transmit Ethernet frames downstream with the following parameters:

MAC DA Outer VLAN Tag Inner VLAN Tag Ethertype
Value | Value TPID Pbits DEI VID TPID Pbits |CFl or DEI VID Value | Value | Value | Port# | TPID Pbits DEI VID TPID Pbits |CFl or DEI VID Port #
MAC2 MAC1 n/a nfa n/a n/a 0x88A8 0 X SVID1 X X X GEM1 n/a n/a n/a n/a n/a n/a n/a n/a 1

6. Only 1 user traffic class should be configured on the ONU (via defdM@| messages below), requiring 1 GEM port (AHoc
ID, T-CONT, PortID).
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Test Procedure

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test _deprograms.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referhtip://www.broadbandorum.org/technical/test cert prograpis

Remarks

No MAC filtering should be enabled on the ONU during these tests, or it should be configured to allow the test userpeatic t
through the ONU.
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6.1.2 SingleU-interface with symmetric VLAN tag translation

Test Name
SingleU-interfacewith synmetric VLAN tag translation

Test Definition ID
ONU6.1.2

Reference Document
BBF TR-156(3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

BBF TR-156
1 R-12The ONU MUST support unique, symmetric translation ef4y VIDs received from thg-interfaceinto STag VIDs.

1 R-13The ONU MUST support unique, symmetric translation of #1&a§ VIDs used in the downstreatagged traffic into
the QTag VIDs sent to th&-interface
1 R-19The ONU MUST support mapping traffic from one or more GEM Portdddrdgerfacein the downstream direction.

1 R-22The ONU MUST support VID translation of theTag received from th&J interface into th&-Tagor STag for
upstreantagged traffic.
1 R-23The ONU MUST support VID translation of the tag used in the downsttagged traffic into th€-Tag sent to the

interface.
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1 R-31The ONU MUST support mapping traffimm one or more GEM Ports to a U interface indbe/nstream direction.
Test Objective
The purpose of this test is to verify the ONUOGs OMCI I mp |l
functionality to configure a singlg-interfaceon the ONU to pass tagged traffic across thaterface while translating the VID
values present on the U amRiS-interfaces. This test verifies both the OMCI configuration responses and support of active user
traffic. In the upstream direction, taggedffic with VID1 received over th&-interfaceis transmitted over thR/S-interfacewith
VID2. In the downstream directiptagged traffic with VID2 received over tii¥Sinterfaceis transmitted over the-interfacewith
VID1. No further changes toehEthernet framare permittedincludng changes té-bit values, etc.
Test Configuration

1. ONU is powered and connected to ODN.

2. ONU has been activated by the OLT Emulator, has been ranged, and a GEM port for OMCI has beears @eatedt of

ONU-ID assgnment
3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values.
4. The Ethernet Traffic Generator should be configured to transmit Ethernet frames upstream with the following parameters:

U Interface

UNI | MAC DA MAC SA Outer VLAN Tag Inner VLAN Tag Ethertypg IPDA | IPSA Outer VLAN Tag Inner VLAN Tag GEM | T-CONT|
Port# | Value | Value TPID Phits DEI VID TPID Pbits |CFl or DEI VID Value | Value | Value TPID Pbits DEI VID TPID Pbits |CFl or DEI VID Port# | Number
1 MAC1 MAC2 n/a nla nla nla 0x8100 | CPhits1 X CvID1 X X X nla nla n/a nla 0x88A8 | SPbits1 X SVID2 | GEM1 | TCONT1

1 MAC1 MAC3 nla n/a nla nla 0x8100 X X Any CVID X X X _ _ _ _ _ _ _ _ _ _

1 MAC1 MAC4 nla nla nla nla 0x88A8 X X SvID1 X X X _ _ _ _ _ _ _ _ _ _

1 MAC1 MAC5 nla nla nla nla nla nla nla nla X X X _ _ _ _ _ _ _ _ _ _

5. The OLT Emulator should be configuredttansmit Ethernet frames downstream with the following parameters:
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MAC DA Outer VLAN Tag Inner VLAN Tag Ethertype
Value | Value | TPID | Pbits DEI VID TPID Pbits CFl or DEI VID Value | Value | Value | Port# | TPID Pbits DEI VID TPID Pbits |CFl or DEI VID Port #
MAC2 | MAC1 nfa nla nfa nfa 0x88A8 | SPbitsl X SVID2 X X X GEM1 nfa nla nla nla 0x8100 | CPbits1 X | CVID1 1

6. Only 1 user traffic class should be configured on the ONU (via defined OMCI messages below), requiring 1 GEM port (Alloc
ID, T-CONT, PortID).

Test Procedure
Omitted in Abstract Test Rta Refer tonttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
No MAC filtering should be enabled on the ONU during these tests, or it should be configured tthallest user traffic to pass
through the ONU.
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6.1.3 Deriving P-bitsas a function of received-bits (single user port)

Test Name

Deriving P-bits as a function of receivedld®s (single user port).
Test Definition Number

ONU6.1.3

Reference Document
BBF TR-156[3]

ITU-T G.9892]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156
1 R-48 The ONU MUST support deriving-Bit markings in the upstream direction based on an arbitrary combination of: user
port, VID, received Pbit markings, and EtherType.
Note: Only derivation from receiveetbit markings is verified by this test case.

Also, R-6, 7, 46, 50.

Test Objective
Show that ONJ can deriveP-bit marking as a function of receiv@dbits.
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Test Configuration

For this test, only a single user port is assumed.

ONU must be setip with the standard L@CM (single user) with one upstream queues and one associ@l®NT. The intent D

the test is to define two flows based on differsitit values at the tinterface. Each flow will have an $ag with a differenf-bit
value

The Uinterface and/R-interfacevalues for each test are shown below, along with the GEM port-®@@NT cafiguration.

Outer VLAN Tag Inner VLAN Tag T-CONT|

Port# | Value | Value | TPID | Phits DEI VID TPID | Pbits |CFlorDEI VID | Value | Value | Value | TPID | Phits DEI VID TPID | Pbits |CFlor DEI VID | Port# | Number
1 MAC1 | MAC2 nla nla nla nla 0x8100 | CPbitsl X CvID1 X X X nla nla nla nla 0x88A8 | SPbits1 X SVID1 | GEM1 | TCONT1

1 MAC3 | MAC4 n/a n/a nla n/a 0x8100 | CPhits3 X CvID1 X X X nfa nfa nfa nfa 0x88A8 | SPbits2 X SVID1 | GEM2 | TCONT1

Traffic corresponding to each flow will produce a differBritit marking.

Test Procedure

Omitted in Abstract Test Plan: Referlttp://www.broadbandorum.ag/technical/test cert programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referlttp://www.broadbandorum.org/technicitest_cert_programs.php

Remarks
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None
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6.1.4 Addition of an S-Tag in the Upstream Directionin a VBES Architecture

Test Name
Addition of an STag in the Upstream Direction in a VBES Architecture

Test Definition Number
ONU6.1.4

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

BBF TR-156
1 R-34 The ONU MUST supprt adding an Sag in the upstream direction fort@gged, untagged, and prioriiggged frames

Test Objective
1 Verify thatthe ONU supports adding an-8ag in the upstream direction fort@gged, untagged, and prioriygged frames
Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN
2. ONU under test has been activated by the OLT Emulator, has been ranged, and a GEM port for OMCI has beeneacreated
result of ONUID assignment
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3. The Ethernet Traffic Generator is configuredramsmit tagged Ethernet frames upstream with the following parameters

(Stream

1):

4. The Ethernet Traffic Generator is configured to transmit priority tagged Ethernet frames upstream with the following
parameters (Stream 2):

5. The Ethernet Traffic Generata configured to transmit untagged Ethernet frames upstream with the following parameters
(Stream 3):

Outer VLAN Tag Inner VLAN Tag T-CONT|

Port# | Value | Value | TPID | Phits DEI VID TPID Pbits |CFl or DEI VID Value | Value | Value | TPID | Phits DEI VID TPID Pbits |CFl or DI VID Port# | Number
1 MAC1 | MAC2 nfa nfa nfa nfa 0x8100 X X CcviD1 X X X 0x88A8 | SPhitsl 0 SVID1 | 0x8100 X X CVID1 | GEM1 [ TCONT|

1 MAC1 | MAC2 nfa nfa nfa nfa nla X X 0 X X X 0x88A8 | SPbits2 0 SviD1 nfa X X 0 GEM2 | TCONT2

1 MAC1 | MAC2 nfa nfa nla nla nla nla nla nla X X X nla nla nla nla 0x88A8 | SPbits3 0 SVID1 | GEM3 | TCONT3

Test Procedure

Omitted in Abstract Test Plan:
OMCI Procedure Details

Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan:

Remarks

None

April 2013
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6.1.5 Validation of an S-Tag in the Upstream Directionin a VBES Architecture

Test Name
Validation of an STag in the Upstream Direction in a VBES Architecture

Test Definition Number
ONU6.1.5

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

BBF TR-156:
1 R-35Part I The ONUMUST support validating an-$ag in the upstream direction fort&gged frames

Test Objective
1 Verify thatthe ONU supports validating an-Bag in the upstream direction fort&gged frames
Test Configuration
1. OLT Emulator and ONU under tesegpowered and connected to ODN
2. ONU under test has been activated by the OLT Emulator, has been ranged, and a GEM port for OMCI has beeneacreated
result of ONUID assignment
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3. The Ethernet Traffic Generator is configured to transmit tagged Ethernetsfrgmstream with the following parameters
(Stream 1)

4. The Ethernet Traffic Generator is configured to transmit detalgjged Ethernet frames upstream with the following
parameters (Stream 2)

5. The Ethernet Traffic Generator is configured to transmit taggeer et frames upstream with the following parameters
(Stream 3)

Outer VLAN Tag Inner VLAN Tag T-CONT|
Port# | Value | Value | TPID Pbits DEI VID TPID Pbits |CFl or DEI VID Value | Value | Value | TPID Pbits DEI VID TPID Pbits |CFl or DEI VID Port # | Number
1 MAC1 MAC2 nla nla nla nla 0x88A8 | SPhitsl 0 SVID1 X X X nla nla nla nla 0x88A8 | SPhits1 0 SVID1 | GEM1 | TCONT1
1 MAC1 MAC2 | Ox88A8 | SPhits2 0 SVID2 | 0x8100 X X CVID2 X X X 0x88A8 | SPhits2 0 SVID2 | 0x8100 X X CVID2 | GEM2 | TCONT2|
1 MAC1 | MAC2 nfa nla nla nfa 0x88A8 | SPhits2 X SVID3 X X X _ _ _ _ _ _ _ _ _ _

Test Procedure

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test cert mppams.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
None
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6.1.6 Translation of an STag in the Upstream Directionin a VBES Architecture

Test Name
Translation of an Sag in the Upstream Direction in a VBES Architecture

Test Definition Number
ONUS6.1.6

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.
1 R-35Part 2 The ONUMUST support translatig an STag in the upstream direction fost&ged frames

1 R-42 The ONUMUST support VID translation of the-Bag received from th®-interfaceinto a new STag for upstream
doubletagged traffic

Test Objective
1 Verify thatthe ONU supports translating anBag in the upstream direction fort&gged frames
Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN
2. ONU under test has been activated by the OLT Emulator, has been ranged, and a GEM port for OMCI has beeneacreated
reault of ONU-ID assignment
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3. The Ethernet Traffic Generator is configured to transmit tagged Ethernet frames upstream with the following parameters
(Stream 1)

4. The Ethernet Traffic Generator is configured to transmit detagged Ethernet frames upstream wtiié following
parameters (Stream 2)

5. The Ethernet Traffic Generator is configured to transmit tagged Ethernet frames upstream with the following parameters
(Stream 3)

Outer VLAN Tag Inner VLAN Tag T-CONT|
Port# | Value | Value | TPID | Phits DEI VID TPID | Phits |CFlorDEl VID | Value | Value | Value | TPID | Phits DEI VID TPID | Phits |CFlorDEI VID | Port# | Number
1 MAC1 | MAC2 nfa nfa nfa nfa 0x88A8 | SPhits1 X SviD1 X X X nfa na n/a nla 0x88A8 | SPhits1 X SVID10 | GEM1 | TCONT1
1 MAC1 | MAC2 | 0x88A8 | SPhits2 X SVID2 | 0x8100 X X CVID2 X X X 0x88A8 | SPhits2 X SVID20 | 0x8100 X X CVID2 | GEM2 | TCONT2
1 MACL1 | MAC2 nla nfa nfa nla 0x88A8 | SPhits3 X SVID3 X X X _ _ _ _ _ _ _ _ _ _

Note: SVID3 and SPbits3 must not be configuasgart of the VBES Service

Test Procelure
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refer ldtp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
None
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6.1.7 Removal of an STag in the Downrstream Directionin a VBES Architecture

Test Name
Removal of an Sag in the Downstream Direction in a VBES Architecture

Test Definition Number
ONU6.1.7

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

BBF TR-156.
1 R-36 The ONUMUST support removing an-$ag in the downstream direction

Test Objective
1 Verify thatthe ONU supports removingn STag in the downstream direction
Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN
2. ONU under test has been activated by the OLT Emulator, has been ranged, and a G&MOdp@I has been created as a
result of ONUID assignment
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3. The OLT Emulator is configured to transmit doutdgged Ethernet frames downstream with the following parameters
(Stream 1)

4. The OLT Emulator is configured to transmit doutdgged Ethernet frames downstream with the following parameters
(Stream 2)

5. The OLT Emulator is configured to transmit tagged Ethernet frames downstream with the following parameters (Stream 3)

MAC DA Outer VLAN Tag Inner VLAN Tag Ethertype
Value | Value | TPID | Pbits DEI VID TPID | Pbits [CFlor DEI VID Value | Value | Value | Port# | TPID | Phits DEI VID TPID | Pbits |CFlor DEI VID Port #
MACL1 | MAC2 | 0x88A8 | SPbitsl 0 SVID1 | 0x8100 X X CvID1 X X X GEM1 nla nla n/a nla 0x8100 X X CVID1 1
MACL | MAC2 | 0x88A8 | SPhits2 0 SVID1 | 0x8100 X X 0 X X X GEM2 nla nla n/a nla 0x8100 X X 0 1
MAC1 | MAC2 nla n/a nla n/a 0x88A8 | SPhits3 0 SVID1 X X X GEM3 nla nla nla nla n/a n/a nla n/a 1

Test Procedure
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referttip://www.broadbanegorum.org/technical/test_cert_programs.php

Remarks

None
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6.1.8 Translation of an STag in the Dowrstream Directionin a VBES Architecture

Test Name
Translation of an Sag in the Downstream Direction in a VBES Architecture

Test Definition Number
ONUS6.1.8

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.

1 R-43The ONUMUST support VID translation of the-Bag received from th&PONinterface into a new-$ag for
downstream doubleagged traffic sent to thd-interface

Test Objective

1 Verify thatthe ONU supports VID translation of th&Tag received from th&PONinterface into a new-$ag for downstream
doubletagged traffic sent to thd-interface

Test Configuration
The same test configuration as usedoidr.6is used for this test but vhithe traffic runing in the downstream direction

1. OLT Emulator and ONU under test are powered and connected to ODN
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2. ONU under test has been activated by the OLT Emulator, has been ranged, and a Ga&nNOpo@l has been created as a
result of ONUID assgnment

3. The Ethernet Traffic Generator is configured to transmit tagged Ethernet fdamastreanwith the following parameters
(StreamA)

4. The Ethernet Traffic Generator is configured to transmit detaigjged Ethernet framel®wnstreanwith the following
parameters (StreaB)

MAC DA Outer VLAN Tag Inner VLAN Tag Ethertype
Value | Value | TPID | Phits DEI VID TPID | Pbits |CFlor DEI VID Value | Value | Value | Port# | TPID | Phits DEI VID TPID | Pbits |CFlor DEI VID Port #
MAC1 MAC2 | 0x88A8 | SPhitsl 0 SVID10 | 0x8100 X X CvID1 X X X GEM1 | Ox88A8 | SPbitsl 0 SVID1 | 0x8100 X X CvID1 1
MAC1 MAC2 | 0x88A8 | SPhits2 0 SVID20 | 0x8100 X X CVID2 X X X GEM2 | 0x88A8 | SPbits2 0 SVID2 | 0x8100 X X CVID2 1

Test Procedure
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Referto Annex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
None
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6.1.9 Test CaseReserved For Riture Use
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6.1.10 Deriving P-bitsas a function of receivedVID (single user port)

Test Name
Deriving P-bits as a function of received VID (single user port).

Test Definition Number
ONU.6.1.10

Reference Document
BBF TR-156]3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.

1 R-48 The ONU MUST support deriving-Bit markings in the ugeeam direction based on an arbitrary combination of: user
port, VID, received Pbit markings, and EtherType.

Also, R-6, 7, 50.

Test Objective
Show that ONU can derivi@bit marking as a function of received VID.

Test Configuration
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For this test, only aingle user port is assumed.
ONU must be setip with the standard L2 OCM (single user) with three upstream queués@asdsociated ICONTs. The intent of

the test is to definevo flows based on 2 different VID values at tharterface. Each flow wilhave an Sag added with a specified
P-bit value.

The Uinterface and/R-interfacevalues for each test are shown below, along with the GEM port-&@NT configuration.

Outer VLAN Tag Inner VLAN Tag T-CONT|

Port# | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlor DEI VID Value | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlorDEI VID | Port# | Number
1 MACL | MAC2 nia nla nla na 0x8100 X X CvID1 X X X 0x88A8 | SPhitsl X SVID1 | 0x8100 X X CVID1 | GEML | TCONT1

1 MAC1 | MAC2 nla nla nla na 0x8100 X X CVID2 X X X 0x88A8 | SPhits2 X SVID1 | 0x8100 X X CVID2 | GEM2 | TCONT2

Traffic corresponding to each flow will produce a differBriiit marking.

Test Procedure

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
None
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6.1.11 Deriving P-bitsas a function of receivedEthertype (single user port)

Test Name
Deriving P-bits as a function of received Ethertype (single user port).

Test Definition Number
ONU6.1.11

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.

1 R-48 The ONU MUST support deriving-Bit markings in the upstream direction based on an arbitrary combinatioseuf
port, VID, received Pbit markings, and EtherType.

Also, R-6, 7, 50.

Test Objective
Show that ONU can derivi@bit marking as a function of received Ethertype.

Test Configuration
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For this test, only a single user port is assumed.
ONU must be setip with the standard L2 OCM (single user) with two upstream queues and two asso€@&drs. The intent of

the test is to define two flows based on different Ethertype values atititertace. (Ethertype=0x8863 is PPPoE; Ethertype=0x0800
is IPOE) Eab flow will have an Stag added withP-bit value different from the other flow.

The Uinterface and/R-interfacevalues for each test are shown below, along with the GEM port-&@NT configuration.

Outer VLAN Tag Inner VLAN Tag T-CONT|

Port# | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlor DEI VID Value | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlorDEI VID | Port# | Number
1 MACL | MAC2 nia nla nla na 0x8100 | CPbitsl X CVID1 | 0x8863 X X 0x88A8 | SPhitsl X SVID1 | 0x8100 | CPhitsl X CVID1 | GEML | TCONT1

1 MAC1 | MAC2 nla nla nla na 0x8100 | CPbitsl X CVID1 | 0x0800 X X 0x88A8 | SPhits2 X SVID1 | 0x8100 | CPhitsl X CVID1 | GEM2 | TCONT2

Traffic corresponding to each flow will producelifferent P-bit marking.

Test Procedure
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Referto Annex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
None
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6.1.12 Deriving P-bitsas a furction of receiveduser port

Test Name

Deriving P-bits as a function of received user ponuftiple user pors).
Test Definition Number

ONU6.1.12

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Conditionally Mandatory (if ONT has multiple user ports)

Unit Under Test
ONU

Requirement Description
TR-156
1 R-48 The ONU MUST support deriving-Bit markings in the upstream directitbased on an arbitrary combination of: user
port, VID, received Pbit markings, and EtherType.

Also, R-6, 7, 50.

Test Objective
Show that ONU can derivigbit marking as a function of received user port.

Test Configuration
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For this test, multiple useops are assumed. Therefore multiple bridges must be provisioned in the OMCI model.

ONU must be setip with the standard L2 OCMnultiple use port) with two upstream queues and two associat€elONTs. The
intent of the test is to define tvebreamgeruser ports. Eacsireamwill have an Stag added withiP-bit valuebased on user port

The Uinterface and S/R interface values for each test are shown below, along with the GEM pe@@Nd Tonfiguration.

U Interface
UNI | MAC DA MAC SA Outer VLAN Tag Inner VLAN Tag Ethertypg IPDA | IP SA Outer VLAN Tag Inner VLAN Tag GEM | T-CONT|
Port# | Value | Value | TPID | Phits DEI VID TPID | Pbits [CFlor DEI VID Value | Value | Value | TPID | Pbits DEI VID TPID | Pbits [CFlor DEI VID Port# | Number
1 MAC1 MAC2 nla n/a n/a nla 0x8100 | CPhitsl X CVID1 X X X 0x88A8 | SPhits1 0 SVID1 | 0x8100 | CPbitsl X CVID1 | GEM1 | TCONTY
2 MAC3 MAC4 nla nfa n/a nla 0x8100 | CPhitsl X CVID1 X X X 0x88A8 | SPbits2 0 SVID1 | 0x8100 | CPbitsl X CVID1 | GEM2 | TCONT2
1 MAC1 MAC2 nla nfa nfa n/a n/a nla nfa nfa X X X nfa nla n/a nfa 0x88A8 | SPbits1 X SVID1 | GEM1 | TCONT
2 MAC3 MAC4 nla nfa nfa n/a n/a nla nfa nfa X X X nfa n/a nla nfa 0x88A8 | SPbits2 X SVID1 | GEM2 | TCONTZ2|

Traffic corresponding to each flow will pdace a differenP-bit marking.

Test Procedure
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Appendix B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
None
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6.1.13 VID Support for Untagged Frames (N:1 VLAN or 1:1 VLAN Architecture Single-Tagged at the V Interface)

Test Name
VID Support for Untagged Frames (N:1 VLAN or 1:1 VLAN Sindlagged at the V Interface)

Test Definition Number
ONU6.1.13

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156:

1 R-9The ONUMUST support setting VID for uaigged and priority tagged frames in the upstream direction based on
EtherType, except on VLANSs used for Business Ethernet Services.

Test Objective

Verify thatthe ONU supportssetting VID for untagged frames in the upstream direction based on EtherTiypel fgdLAN or 1:1
VLAN single-tagged at th¥/-interface

Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN

2. ONU under test has been activated by the OLT Emulator, has been ranged, and a G&n\Opd@I has been created as
result of ONUID assignment
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3. The Ethernet Traffic Generator is configured to transmit untagged Ethernet frames upstream with the following parameters
(StreamA - IPv4)

4. The Ethernet Traffic Generator is configured to transmit untagged Ethernet framreampstth the following parameters
(StreamB - PPPoE Discovery)

5. The Ethernet Traffic Generator is configured to transmit untagged Ethernet frames upstream with the following parameters
(StreamC - PPPOE Session)

6. The Ethernet Traffic Generator is configutedransmit untagged Ethernet frames upstream with the following parameters
(StreamD - ARP)

U Interface
UNI' | MAC DAl MAC SA Outer VLAN Tag Inner VLAN Tag Ethertypg IPDA | IPSA Outer VLAN Tag Inner VLAN Tag GEM | T-CONT|
Port# | Value | Value [ TPID | Phits DEI VID TPID | Pbits [CFlorDElI VID | Value | Value | Value | TPID | Phits DEI VID TPID | Pbits CFlor DEI VID Port# | Number
1 MAC1 | MAC2 nfa nla nfa nla nla nfa nfa nla 0x0800 X X nfa nfa nfa nla 0x88A8 | SPbitsl X SVID1 | GEM1 | TCONT1
1 MAC3 | MAC4 nfa nfa nla nla nfa nfa nla nla 0x8863 X X nfa nfa nfa nfa 0x88A8 | SPbits2 X SVID2 | GEM1 | TCONT1
1 MAC5 | MAC6 nla nla nla nla nla nla nla nla 0x8864 nla nla nla nfa nfa nla 0x88A8 | SPhits2 X SVID2 | GEM1 | TCONT1
1 MAC7 | MAC8 nla nla nla nla nla nla nla nla 0x0806 nfa nfa n/a nfa nla nla 0x88A8 | SPhitsl X SVID1 | GEM1 | TCONT1

7. For N:1 VLAN or 1:1 VLAN singletagged at th&-interface an STag is added at the ONU for upstream traffic, as defined in
the tableabove

Test Procedure
Omitted in Abstract Test Plan: Referhidp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Annex B

Pass/Fail Criteria
Omitted in Abstact Test Plan: Refer tatp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
For more details see-B6/TR-101[6] and R27/TR-101[6].
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6.1.14 VID Support for Untagged Frames (1:1 VLAN Architecture Double Tagged at the V Interface)

Test Name
VID Support for Untagged Frames (1:1 VLAN Douldlagged at the V Interface)

Test Definition Number
ONU.6.1.14

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156:

1 R9:The ONUMUST support setting VID for untagged and priority tagged frames in the upstream direction based on
EtherType, except on VLANSs used for Business Ethernet Services.

Test Objective

Verify thatthe ONU supportssetting VID for untagged frames the upstream direction based on EtherType, for 1:1 VLAN deuble
tagged at th¥/-interface

Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN
2. ONU under test has been activated by the OLT Emulator, has been ranged, angarG&MDMCI has been created as a
result of ONUID assignment
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3. The Ethernet Traffic Generator is configured to transmit untagged Ethernet frames upstream with the following parameters
(Stream 1 IPv4)

4. The Ethernet Traffic Generator is configured tom$rait untagged Ethernet frames upstream with the following parameters
(Stream2i PPPOE Discovery)

5. The Ethernet Traffic Generator is configured to transmit untagged Ethernet frames upstream with the following parameters
(Stream31 PPPOE Session)

6. The Ethenet Traffic Generator is configured to transmit untagged Ethernet frames upstream with the following parameters
(Stream4 i ARP)

U Interface

UNI | MAC DA MAC SA Outer VLAN Tag Inner VLAN Tag Ethertypg IPDA | IP SA Outer VLAN Tag Inner VLAN Tag GEM | T-CONT|
Port# | Value | Value [ TPID | Phits DEI VID TPID | Pbits [CFlorDElI VID | Value | Value | Value | TPID | Phits DEI VID TPID | Pbits [CFlorDElI VID | Port# | Number
1 MACL | MAC2 nla nla nla nla nla nla nla nla 0x0800 X X n/a nla n/a nla 0x8100 | CPhits1 X CVID1 | GEM1 | TCONTY

1 MAC3 | MAC4 nla nla nla n/a nla nla nla nla 0x8863 X X n/a nfa nfa nla 0x8100 | CPhits2 X CVID2 | GEM1 | TCONTY

1 MAC5 | MAC6 nfa nfa nfa nfa nfa nfa nfa nfa 0x8864 nfa nla nfa nfa nfa nfa 0x8100 | CPhits2 X CVID2 | GEMI1 | TCONTY

1 MAC7 | MAC8 nfa nfa nfa nla nla nfa nfa nla 0x0806 nla nla nla nla n/a nfa 0x8100 | CPhits1 X CVID1 | GEMIL | TCONTY

7. For 1:1 VLAN doubletagged at th¥-interface aC-Tag is added at the ONU for upstream traffic, as defined in the table
above.

Test Procedure
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Annex B

Pass/FailCriteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php
Remarks
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For more details see-B6/TR-101[6] and R27/TR-101[6].

April 2013 © The Broadband ForurAll rights reserved 64 of 235



GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

6.1.15 VID Support for Priority Tagged Frames with Priority Preservation (N:1 VLAN or 1:1 VLAN Architecture Single -
Tagged at the V Interface)
Test Name
VID Support for Priority Tagged Frames withidtity Preservation (N:1 VLAN or 1:1 VLAN Singi&agged at the V Interface)

Test Definition Number
ONU.6.1.15

Reference Document
BBF TR-156[3]

BBF TR-101[6]
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.

1 R-9The ONUMUST support setting VID for untagged and priofiagged frames in the upstreaimedtion based on
EtherType, except on VLANSs used for Business Ethernet Services.
BBF TR-10L

1 For each port configured as ‘untagged or priecritg g ge d 6 or O ad mi MUST lallowwthe opehamrt)Ac c e s s
configure whether it should copy the prionharking of the received upstream priotiggged frame to the-tag (and &ag, if
applicable) or whether it should override it using an ingress to egress priority mapping

Test Objective
Verify thatthe ONU supportssetting VID for prioritytagged frames the upstream direction based on EtherType, for N:1 VLAN or
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1:1 VLAN singletagged at th&-interface with priority preservation
Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN
2. ONU under test has been activated by@td Emulator, has been ranged, and a GEM foorOMCI has been created as a
result of ONUID assignment
3. The Ethernet Traffic Generator is configured to transmit priority tagged Ethernet frames upstream with the following
parameters

U Interface
UNI' | MAC DA MAC SA Outer VLAN Tag Inner VLAN Tag Ethertypg IPDA | IP SA Outer VLAN Tag Inner VLAN Tag GEM | T-CONT|
Port# | Value | Value | TPID Pbits DEI VID TPID Pbits [CFl or DEI VID Value | Value | Value | TPID Pbits DEI VID TPID Pbits [CFl or DEI VID Port# | Number
1 MAC1 MAC2 nfa nla nla nla 0x8100 | CPhits1 X 0 0x0800 X X nfa nfa nfa nfa 0x88A8 | SPhits1 X SVID1 | GEM1 | TCONTL
1 MAC3 MAC4 nla nfa nla n/a 0x8100 | CPhits2 X 0 0x8863 X X nla nla nfa nfa 0x88A8 | SPhits2 X SVID2 | GEM1 | TCONT1
1 MAC5 | MAC6 nla nla nfa nfa 0x8100 | CPbits2 X 0 0x8864 nla nla nla nla nla nla 0x88A8 | SPbits2 X SVID2 | GEM1 | TCONT1
1 MAC7 | MAC8 nla nla nla nfa 0x8100 | CPbits4 X 0 0x0806 nla nla nla nla nla nla 0x88A8 | SPbits4 X SVID1 | GEM1 | TCONT1

4. For N:1 VLAN or 11 VLAN singletagged at th&/-interface an STag is added at the ONU for upstream traffic, as defined in
the tableabove

Test Procedure
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttp://www.broadbandgorum.org/technical/test_cert_programs.php

Remarks
For more details see-B6/TR-101[6] and R27/TR-101[6].
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6.1.16 VID Support for Priority Tagged Frames without Priority Preservation (N:1 VLAN or 1:1 VLAN Architecture
Single-Tagged at the V Interface)
Test Name
VID Support for Priority Tagged Frames without Priority Preservation (N:1 VLAN or 1:1 VLAN Sihatgied at the V Interface)

Test Definition Number
ONUA6.1.16

Reference Document
BBF TR-156[3]

BBF TR-101[6]
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156

1 R-9The ONUMUST support setting VID for untagged and priofiagged frames in the upstream direction based on
EtherType, except on VLANSs used for Business Ethernet Services.
BBF TR-10L

1 For each port configured as ‘'untaggedriority-t agged 6 or 6 admi MUST lallovthe opehart)Ac c es s  NoO ¢
configure whether it should copy the priority marking of the received upstream ptagdgd frame to the-tag (and Gag, if
applicable) or whether it should override itngsian ingress to egress priority mapping

Test Objective

Verify thatthe ONU supportsetting VID for prioritytagged frames in the upstream direction based on EtherType, for N:1 VLAN or
1:1 VLAN singletagged at th&-interface without priority preservabn
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Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN
2. ONU under test has been activated by the OLT Emulator, has been ranged, and a G&NOdpO@I has been created as a
result of ONUID assignment
3. The Ethernet Traffic @erator is configured to transmit priority tagged Ethernet frames upstream with the following
parameters

ATP-2471ssue02

Outer VLAN Tag Inner VLAN Tag GEM | T-CONT|

Port# | Value | Value | TPID | Phits DEI VID TPID | Phbits |CFlorDEI VID | Value | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlor DEI VID Port# | Number
1 MAC1 | MAC2 nla nfa nla nla 0x8100 | CPbits1 X 0 0x0800 X X nfa nfa nla nfa 0x88A8 | SPbitsl X SVID1 | GEM1 | TCONT1

1 MAC3 MAC4 nfa nfa nfa nfa 0x8100 | CPbits2 X 0 0x8863 X X nfa nfa nfa nfa 0x88A8 | SPbits1 X SVID2 | GEM1 | TCONT]

1 MAC5 | MAC6 nfa nla nla nla 0x8100 | CPbits3 X 0 0x8864 nla nfa nla nfa nfa nfa 0x88A8 | SPbitsl X SVID2 | GEM1 | TCONT1

1 MAC7 | MAC8 nfa nla nfa nfa 0x8100 | CPbits4 X 0 0x0806 nla nla nla nfa nfa nla 0x88A8 | SPbitsl X SVID1 | GEM1 | TCONT1

4. For N:1 VLAN or 1:1 VLAN singletagged at th&-interface an STag is added at the ONU for upstream traffic, as defined in

the tableabove

Test Procedure

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details

Refer toAnnex B

April 2013

© The Broadband Forumll rights reserved

68 of 235


http://www.broadband-forum.org/technical/test_cert_programs.php

GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referhtp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
For more details see-B6/TR-101[6] and R27/TR-101[6].
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6.1.17 VID Support for Priority Tagged Frames with Priority Preservation (1:1 VLAN Architecture Double -Tagged at
the V Interface)
Test Name
VID Support for Priority Tagged Frames with Priority Preservatioh Y1LAN Double-Tagged at the V Interface)

Test Definition Number
ONU6.1.17

Reference Document
BBF TR-156[3]

BBF TR-101[6]
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.

1 R-9The ONUMUST support setting VID for untagged and priofiagged frames in the upstream direction based on
EtherType, excamn VLANS used for Business Ethernet Services.
BBF TR-10L
1 For each port configured as ‘untagged or priecritgt g ge d 6 or O admi MUST lallovwthe opehart)Ac c es s NoO ¢
configure whether it should copy the priority marking of the received upsgaarity-tagged frame to the-tag (and &ag, if
applicable) or whether it should override it using an ingress to egress priority mapping

April 2013 © The Broadband ForurAll rights reserved 700f 235
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Test Objective

Verify that the ONU supportssetting VID for prioritytagged frames in the upstream direction based&therType, for 1:1 VLAN
doubletagged at th&-interface with priority preservation

Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN
2. ONU under test has been activated by the OLT Emulator, has been ranged, and a G&MODCI| has been created as a
result of ONUID assignment
3. The Ethernet Traffic Generator is configured to transmit priority tagged Ethernet frames upstream with the following

parameters

U Interface
MAC DA Outer VLAN Tag Inner VLAN Tag Ethertype Outer VLAN Tag Inner VLAN Tag T-CONT|
Port# | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlorDEI VID | Value | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlor DEI VID Port# | Number
1 MAC1 | MAC2 nfa nla nla nfa 0x8100 | CPbits1 X 0 0x0800 X X nla nla nla nfa 0x8100 | CPbitsl X CVID1 | GEM1 [ TCONT]|
1 MAC3 MAC4 nla nla nla nla 0x8100 | CPbits2 X 0 0x8863 X X nfa nla nla nla 0x8100 | CPbits2 X CVID2 | GEM1 | TCONT1
1 MAC5 | MAC6 nla nfa nla nla 0x8100 | CPhits2 X 0 0x8864 nfa nfa nfa nfa nfa nfa 0x8100 | CPhits2 X CVID2 | GEM1 [ TCONT]|
1 MAC7 | MAC8 nla nla nfa nla 0x8100 | CPbits4 X 0 0x0806 nfa nfa nfa nfa nla nla 0x8100 | CPbits4 X CVID1 | GEM1 [ TCONT]|
4. For 1:1 VLAN doubletagged at th&/-interface aC-Tag is adde@t the ONU for upstream traffic, as defined in the table
above.

Test Procedure
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test cert pr@ms.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
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For more details see-B6/TR-101[6] and R27/TR-101[6].
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6.1.18 VID Support for Priority Tagged Frames without Priority Preservation (1:1 VLAN Architecture Double -Tagged at
the V Interface)
TestName
VID Support for Priority Tagged Frames without Priority Preservation (1:1 VLAN Detatged at the V Interface)

Test Definition Number
ONU.6.1.18

Reference Document
BBF TR-156[3]

BBF TR-101[6]
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.

1 R-9The ONUMUST support setting VID for untaggedapriority-tagged frames in the upstream direction based on
EtherType, except on VLANSs used for Business Ethernet Services.
BBF TR-10L

1 For each port configured as ‘untagged or priecritgt g ge d 6 or O admi MUST lallovwthe opehart)Ac c es s NoO ¢
corfigure whether it should copy the priority marking of the received upstream pitagiged frame to the-tag (and &ag, if
applicable) or whether it should override it using an ingress to egress priority mapping

Test Objective
Verify that the ONU suppots setting VID for prioritytagged frames in the upstream direction based on EtherType, for 1:1 VLAN
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doubletagged at th&-interface without priority preservation
Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN
2. ONU unckr test has been activated by the OLT Emulator, has been ranged, and a GEMQ@MCE| has been created as a
result of ONUID assignment
3. The Ethernet Traffic Generator is configured to transmit priority tagged Ethernet frames upstream with the following
parameters

U Interface
MAC DA Outer VLAN Tag Inner VLAN Tag Ethertypg Outer VLAN Tag Inner VLAN Tag T-CONT|
Port# | Value | Value [ TPID | Phits DEI VID TPID | Pbits [CFlorDElI VID | Value | Value | Value | TPID | Phits DEI VID TPID | Pbits [CFlorDElI VID | Port# | Number
1 MAC1 | MAC2 nla nla nla nla 0x8100 | CPhitsl X 0 0x0800 X X nla nla nla nla 0x8100 | CPhits2 X CVID1 | GEM1 | TCONTY|
1 MAC3 | MAC4 nla nla nfa nfa 0x8100 | CPbits2 X 0 0x8863 X X nfa nla nfa nfa 0x8100 | CPhits2 X CVID2 | GEMI1 | TCONTY
1 MAC5 | MAC6 nfa nfa nfa nfa 0x8100 | CPbits3 X 0 0x8864 nla nla nfa nfa nfa nfa 0x8100 | CPhits2 X CVID2 | GEMI1 | TCONTY
1 MAC7 | MAC8 nfa nfa nfa nfa 0x8100 | CPbits4 X 0 0x0806 nla nla nfa nfa nfa nfa 0x8100 | CPhits2 X CVID1 | GEMI1 | TCONTY

4. For 1:1 VLAN doubletagged at th&-interface aC-Tag is added at the ONU for upstream traffic, as defined in the table
above

Test Procedure
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
For more details see-B6/TR-101[6] and R27/TR-101[6].
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6.1.19 ONU addition and removal of GTag for 1:1 VLANS
TestName
ONU addition and removal of-Cag for 1:1 VLANs
Test Definition Number
ONU6.1.19

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requrement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156
1 R-20The ONU MUST support adding aTag or STag to upstream untagged traffic.
1 R-21The ONU MUST support removing the tag from downstream traffic.
Test Objective
To verify that the ONU implementation supports the addition and removal of-&aagCto upstream and downstream frames
respectively.

Test Configuration
1. OLT emulator and ONU under test are connected to the ODN and powered on.
2. ONU activation and OMCC establishment pr@esshave been successfully completed.
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3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values

The OLT emulator will be configured to send the sequence of OMCI messages required to provision the ONU under test to
support the follaving configuration:

Single untagget-interface(removal of GTag from downstream packets and addition €fdg to upstream packets).
One unicast GEM port

The OLT emulator will be used to capture/report any upstream packets and generate any downte¢sm pac
The Ethernet traffic generator will be configured to capture/report any downstream packets and generate any upstream packets.

© N o o

Outer VLAN Tag Inner VLAN Tag T-CONT|
Port# | Value | Value | TPID | Phits DEI VID TPID | Phits |CFlorDEI VID | Value | Value | Value | TPID | Phits DEI VID TPID | Phits |CFlor DEI VID | Port# | Number
1 MACL | MAC2 nla nla na nfa nla nfa nla nla X X X na nfa nla nfa 0x8100 | CPhitsl X CVID1 | GEM1 | TCONTY|

1 MACL | MAC2 nla nfa nfa nfa 0x8100 | CPbits1 X CviD1 X X X _ _ _ _ _ _ _ _ _ _

1 MAC1 | MAC2 nla nla nla nla 0x88A8 | SPbits1 X SVID1 X X X _ _ _ _ _ _ _ _ _ _

MAC DA Outer VLAN Tag Inner VLAN Tag Ethertype
Value | Value | TPID | Phits DEI VID TPID | Pbits |CFlor DEI VID Value | Value | Value | Port# | TPID | Pbits DEI VID TPID | Pbits |CFlorDEI VID | Port#
MAC2 | MACL nla nla nfa nla 0x8100 | CPbits1 X CvID1 X X X GEM1 n/a nla nla nfa nla nfa nfa nla 1

Test Procedure

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php
OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
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Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
None
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6.1.20 ONU addition and removal of STag for 1:1 VLANs
Test Name
ONU addition and removal of-$ag for 1:1 VLANs
Test Definition Number
ONU6.1.20

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156
1 R-20The ONU MUST support adding@&Tag or STag to upstream untagged traffic.
1 R-21The ONU MUST support removing the tag from downstream traffic.
Test Objective
To verify that the ONU implementation supports the addition and removal of-Tag S0 upstream and downstream frames
respectiely.

Test Configuration
1. OLT emulator and ONU under test are connected to the ODN and powered on.
2. ONU activation and OMCC establishment processes have been successfully completed.
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3. The OLT Emulator has instructed the ONU to reset its MIB to factory defaluies

4. The OLT emulator will be configured to send the sequence of OMCI messages required to provision the ONU under test to
support the following configuration:

Single untagget-interface(removal of STag from downstream packets and addition-dfag toupstream packets).

One unicast GEM port

The OLT emulator will be used to capture/report any upstream packets and generate any downstream packets.

The Ethernet traffic generator will be configured to capture/report any downstream packets and genegrateeany packets.

© N o o

Outer VLAN Tag Inner VLAN Tag T-CONT|
Port# | Value | Value | TPID | Pbits DEI VID TPID | Phits |CFlorDEl VID | Value | Value | Value | TPID | Phits DEI VID TPID | Phits |CFlorDEl VID | Port# | Number
1 MAC1 | MAC2 nfa nfa nfa nla nfa nfa nfa nla X X X nla nla nfa nfa 0x88A8 | SPhits1 X SVID1 | GEM1 | TCONT1

1 MACL | MAC2 nla nla nla nla 0x8100 | CPhitsl X CvID1 X X X _ _ _ _ _ _ _ _ _ _

1 MACL | MAC2 nfa nfa nfa nla 0x88A8 | SPhits1 X SVID1 X X X _ _ _ _ _ _ _ _ _ _

MAC DA Outer VLAN Tag Inner VLAN Tag Ethertype
Value Phits DEI TPID | Pbits |CFl or D Value CFl or DEI

MAC2 | MACL nfa nla nfa nla 0x88A8 | SPhits1 X SviD1 X X X GEM1 nla nfa nla nfa nla nla nla nfa 1

Test Procedure
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php
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Remarks
None
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6.1.21 ONU translation between QTag and GTag for 1:1 VLANs
Test Name
ONU translation between-Qag and CTag for 1:1 VLANSs
Test Definition Number
ONU6.1.21

Reference Document
BBF TR-156(3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156
1 R-22 The ONU MUST support VID translation of the-Tag received from thé&J-interfaceinto the C-Tag or STag for
upstreardagged traffic
1 R-23The ONU MUST support VID translation of the tag used in the downsttagged traffic into the €ag sent to théJ-
interface
Test Objective
To verify that the ONU implementation supports the translation-0ags into CTags and €Tags into @QTagsfor upstream and
downstream frames respectively.

Test Configuration
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P wbnh e

OLT emulator and ONU under test are connected to the ODN and powered on.
ONU activation and OMCC establishment processes have been successfully completed.
The OLT Emulator has instructelget ONU to reset its MIB to factory default values

The OLT emulator will be configured to send the sequence of OMCI messages required to provision the ONU under test to
support the following configuration:

- Single taggedJ-interface

- Translation of @Tag intoC-Tag in upstream direction andTag into QTag in the downstream direction
- One unicast GEM port

The OLT emulator will be used to capture/report any upstream packets and generate any downstream packets.
The Ethernet traffic generator will be configutedcapture/report any downstream packets and generate any upstream packets.

Outer VLAN Tag Inner VLAN Tag T-CONT|
Port# | Value | Value | TPID Pbits DEI VID TPID Pbits [CFl or DEI VID Value | Value | Value | TPID | Phits DEI VID TPID Pbits [CFl or DEI VID Port# | Number
1 MAC1 MAC2 nla nla nla nla 0x8100 X X QVID1 X X X nla nla nla n/a 0x8100 X X CVID2 | GEM1 | TCONTY]

1 MAC1 MAC2 nla nla nfa n/a 0x8100 X X QVID2 X X X _ _ _ _ _ _ _ _ _ _

1 MAC1 | MAC2 nla nla nfa nla 0x88A8 X X SVID2 X X X _ _ _ _ _ _ _ _ _ _

1 MAC1 MAC2 n/a na nla nfa n/a nla nla nfa X X X _ _ _ _ _ _ _ _ _ _

MAC DA Outer VLAN Tag Inner VLAN Tag Ethertype

Value Phits DEI TPID | Pbits |CFlor Df Value TPID CFlor DEI VID

MAC2 | MAC1 n/a nfa nfa nla 0x8100 X X CVID2 X X X GEM1 nla nla nla nla 0x8100 X X QVID1 1

Test Procedure

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technial/test cert_programs.php
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OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_deprograms.php

Remarks
None
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6.1.22 ONU translation between QTag and STag for 1:1 VLANs
Test Name
ONU translation between-Qag and STag for 1:1 VLANs
Test Definition Number
ONU6.1.22

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156
1 R-22 The ONU MUST support VID translation of the-Tag received from thé&J-interfaceinto the C-Tag or STag for
upstreardagged traffic.
1 R-23The ONU MUST support VID translation of the tag used in the downsttagged traffic into the €ag sent to théJ-
interface
Test Objective
To verify that the ONU implementation supports thenslation of @lrags into STags and Sags into QTags for upstream and
downstream frames respectively.

Test Configuration
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P wbnh e

OLT emulator and ONU under test are connected to the ODN and powered on.
ONU activation and OMCC establishment processes havesbeeassfully completed.
The OLT Emulator has instructed the ONU to reset its MIB to factory default values

The OLT emulator will be configured to send the sequence of OMCI messages required to provision the ONU under test to
support the following configation:

- Single taggedJ-interface

- Translation of @Tag into STag in upstream direction andTag into QTag in the downstream direction
- One unicast GEM port

The OLT emulator will be used to capture/report any upstream packets and generate any dowasketam p
The Ethernet traffic generator will be configured to capture/report any downstream packets and generate any upstream packets.

Outer VLAN Tag Inner VLAN Tag T-CONT|
Port# | Value | Value | TPID | Pbits DEI VID TPID | Pbits |[CFlor DEI VID Value | Value | Value | TPID | Pbits DEI VID TPID | Pbits [CFlor DEI VID Port# | Number
1 MAC1 MAC2 nla nla nla nla 0x8100 X X QVID1 X X X nla nla nla nla 0x88A8 X X SVID2 | GEM1 | TCONT1

1 MAC1 MAC2 nla n/a nfa nfa 0x8100 X X QVID2 X X X _ _ _ _ _ _ _ _ _ _

1 MAC1 | MAC2 nfa nfa nla nfa 0x88A8 X X SVID2 X X X _ _ _ _ _ _ _ _ _ _

1 MAC1 MAC2 n/a nla nla nfa nla nla nla nla X X X _ _ _ _ _ _ _ _ _ _

MAC DA Outer VLAN Tag Inner VLAN Tag Ethertypeg
Value | Value | TPID Pbits DEI VID TPID | Phits [CFlor D¢I VID Value | Value | Value | Port# | TPID | Pbits DEI VID TPID Pbits |CFl or DEI VID Port #
MAC2 | MAC1 nfa n/a nla nfa 0x88A8 X X | SVID2 X X X GEM1 nla nla nla nla 0x8100 X X QVID1 1

Test Procedure

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php
OMCI Procedure Details
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Refer toAnnex B
Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
None
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6.1.23 Test case reserved for future use.
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6.1.24 Deriving P-bits as a function of received its for a VBES architecture (single user port)
Test Name
Deriving P-bits as a functioof received Fbitsfor aVBES architecturésingle user port).
Test Definition Number
ONU6.1.24

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandabry

Unit Under Test
ONU

Requirement Description
BBF TR-156

1 R-48 The ONU MUST support deriving-Bit markings in the upstream direction based on an arbitrary combination of: user
port, VID, received Pbit markings, and EtherType.
Note: Only derivation fsm receivedP-bit markings is verified by this test case.

Also, R6, 7, 46, 50.

Test Objective
Show that ONU can derivig@bit marking as a function of receivé&dbits.

Test Configuration
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For this test, only a single user port is assumed.

ONU must be setip with the standard L@CM (single user) with one upstream queues and one associ@l®NT. The intent of
the test is to define two flows based on differieyitit values at the bnterface. Each flovat R/Swill have an Stag with a different

P-bit value.

The Uinterface and S/fnterface values for each test are shown below, along with the GEM port@®INT configuration.

Outer VLAN Tz Inner VLAN T¢
TPIL Pbits [CFlor [ Pbits DE TPIL Pbits |CFl or DI VIC
1 MAC: | MAC: n/a n/a n/a n/a 0x88At| SPbits X SVID X X b n/a n/a n/a n/a O0x88A¢| SPbits X SVID GEM: | TCONT
1 MAC: | MAC: n/a n/a n/a n/a 0x88A¢| SPbits X SVID X X X nfa nfa n/a n/a O0x88A¢| SPhits. X SVID GEM: | TCONT

Traffic corresponding to each flow will produce a differBriiit marking.

Test Procedure
Omittedin Abstract Test Plan: Refer hitp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Annex B

Pass/Fail Criteria
Omitted in AbstracTest Plan: Refer tbttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
q None
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6.1.25 Deriving P-bits as a function of received VICior a 1:1 or N:1 architecture (single user port)

Test Name
Deriving P-bits as a function of received Vifor a 1:1 or N:1 architectur@ingle user port).

Test Definition Number
ONU.6.1.25

Reference Document
BBF TR-156[3]
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156

1 R-48 The ONU MUST support deriving-Bit markings in the upstream direction based on an arbitrary combination of: user
port, VID, received Fbit markings, and EtherType.

Also, R-6, 7, 50.

Test Objective
Show that ONU can derivie-bit marking as a function of received VID.

Test Configuration
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For this test, only a single user port is assumed.

ONU must be setip with the standard LOCM (single user) with three upstream queuestachssociated ICONTs. The intent of
the test is to definvo flows based on 2 different VID values at theriterface. Each flovat R/Swill have an Stag with a specified

P-bit value.

The UinterfaceandS/R-interfacevalues for each test are shown below, along with the GEM port-#&@NT configuration.

Outer VLAN T Inner VLAN T¢
Port#| Value [ Value| TPIL | Pbite | DE VIC TPIL | Pbite [CFlor Dl VIC | Value| Value| Value| TPIL [ Pbits DE VIC TPIL | Pbite |CFlor DI VIC | Port#| Numbei

1 MAC: MAC: n/a n/a n/a n/a 0x810( X X CVID X X b n/a n/a n/a n/a 0x88A¢| SPbits X SVID GEM: | TCONT

1 MAC: MAC: n/a n/a n/a n/a 0x810( X X CVID X X b n/a n/a n/a n/a 0x88A¢| SPbits X SVID GEM: | TCONT

Traffic corresponding to each flow will produce a differBriiit marking.

Test Procedure
Omitted in Abstract Test Bh: Refer tdittp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Annex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referttttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
f None
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6.1.26 Deriving P-bitsas a function of received=thertype for a 1:1 or N:1 architecture (single ugr port)
Test Name
Deriving P-bits as a function of received Ethertyfjpea 1:1 or N:1 architectur@ingle user port).
Test Definition Number
ONU.6.1.26
Reference Document
BBF TR-156]3]
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.

1 R-48 The ONU MUST support deriving-Bit markings in the upstream direction based on an arbitrary combination of: user
port, VID, receied Rbit markings, and EtherType.

Also, R6, 7, 50.

Test Objective
Show that ONU can derivi@bit marking as a function of received Ethertype.

Test Configuration
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For this test, only a single user port is assumed.
ONU must be setip with the standard LOCM (single user) with two upstream queues and two associaBNTs. The intent of

the test is to define two flows based on different Ethertype values atititertace. (Ethertype=0x8863 is PPPoE; Ethertype=0x0800
is IPoE) Each flovat R/Swill have an Stag withP-bit value different from the other flow.

The Uinterface and/R-interfacevalues for each test are shown below, along with the GEM port-&@NT configuration.

Outer VLAN Tz Inner VLAN Tz
Port#| Value | Value | TPIL | Phbits DE VIC TPIL | Pbits |CFlor DI VIC Value | Value | Value | TPIL | Phbits DE VIC TPIL | Pbits [CFlor DI VIC Port #| Numbe)
1 MAC: MAC: n/a n/a n/a n/a 0x810( | CPbits X CVID | 0x886: X X n/a n/a n/a n/a O0x88A¢| SPbits X SVID GEM: | TCONT
1 MAC: MAC: n/a n/a n/a n/a 0x810( | CPbits X CVID | 0x080( X X nfa nfa n/a n/a 0x88AE| SPbits X SVID GEM: | TCONT

Traffic corresponding to each flow will prodeia differenf-bit marking.

Test Procedure
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Annex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
T None
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6.1.27 Deriving P-bitsasa function of receiveduser port for a 1:1 or N:1 architecture

Test Name

Deriving P-bits as a function of received user plorta 1:1 or N:1 architectur@nultiple user pors).
Test Definition Number

ONU6.1.27

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Conditionally Mandatory (if ONT has multiple user ports)

Unit Under Test
ONU

Requirement Description
TR-156
1 R-48 The ONU MUST support deriving-Bit markings in the upstream direction based on an arbitrary combination of: user
port, VID, received Pbit markings, and EtherType.

Also, R-6, 7, 50.

Test Objective
Show that ONU can derivigbit marking as a function of received user port.

Test Configuration

April 2013 © The Broadband ForurAll rights reserved 94 0of 235



GPON ONU Conformance Abstract Test Plan ATP-2471ssue02
For this test, multiple user ports are assumed. Therefore multiple bridges must be provisioned in the OMCI model.

ONU must be setip with the standard L2 OCMnultiple use port) with two upstream queues and two associat€elONTs. The
intent of he test is to define twetreamseruser ports. Eacstreamat R/Swill have an Stag with P-bit valuebased on user port

The Uinterface and S/R interface values for each test are shown below, along with the GEM pe@@Nd Tonfiguration.

U Interfact

UN | MAC D} MAC S Outer VLAN T Inner VLAN T Ethertype IPD/ | IP S, OuterVLAN Te Inner VLAN T GEN | T-CON
Port#| Value | Value | TPIL Pbits DE VIC TPIL Pbits |CFl or DI VIC Value | Value | Value | TPIL Pbits DE VIC TPIL Pbits |CFl or DI VIC Port #| Numbej
1 MAC: MAC: nfa n/a n/a n/a 0x810( | CPbits X CVID X X X nfa nfa nfa n/a 0x88A¢| SPbits 0 svin GEM: | TCONT
2 MAC! MAC: nfa n/a n/a n/a 0x810( | CPbits X CVID X X X nfa nfa nfa n/a 0x88A¢| SPbits 0 SVID GEM: | TCONT
1 MAC: MAC: nfa n/a n/a n/a nfa nfa n/a n/a X X X nfa nfa n/a n/a 0x88A¢| SPbits X SVID GEM: | TCONT
2 MAC! MAC: nfa n/a n/a n/a nfa nla n/a n/a X X X nfa nfa n/a n/a 0x88A¢| SPbits X SVID GEM: | TCONT

Traffic corresponding to each flow will produce a differBriiit marking.

Test Procedure

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Appendix B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.ordtechnical/test_cert _programs.php

Remarks
I None
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6.2 Frame Mapping and QoS

6.2.1 SingleU-interface with multiple downstream GEM ports
Test Name
SingleU-interfacewith multiple downstream GEM ports
Test Definition 1D
ONU6.2.1

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

BBF TR-156
1 R-19The ONU MUST supponnapping traffic from one or more GEM Ports tdanterfacein the downstream direction.

1 R-31The ONU MUST support mapping traffic from one or more GEM Ports to a U interfacedowimstream direction.

1 R-41The ONU MUST support mapping traffic from oaemore GEM Ports to d interface in thelownstream direction.
Test Objective
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The purpose of this test iIis to verify the ONUGs OMCI Ui mpl em
interfaceon the ONU and associate tRadinterface with downstreanflows from multiple GEM ports. This test verifies both the
OMCI configuration responses and support of active user traffic. In the downstream direction, GEM ports, identifietDisy &ert
used to differentiate traffic classes. Thi st veri fies the ONUG6s ability to receive ¢
forward that traffic out a singlg-interface This test does not verify the performance of the traffic classifier or scheduler.
Test Configuration
1. ONU is powerd and connected to ODN.
2. ONU has been activated by the OLT Emulator, has been ranged, and a GEd PdCI has been created as a result of
ONU-ID assignment
3. The OLT Emulator should be configured to transmit two streams of Ethernet frames downstredranveis transmitted in
each stream and the following parameters applied to each stream:
a. Stream 1:
1 MAC destination address0P22:33:44:55:aa
1 MAC source address0122:33:44:55:66
1 Frames transmitted on GEM Part
b. Stream 2:
1 MAC destination address022:3344:55:bb
1 MAC source address0122:33:44:55:cc
1 Frames transmitted on GEM Pa@rt

Outer VLAN Tz Inner VLAN Tz Ethertype IP D/
Value | Value | TPIL Pbits DE VIC TPIL Pbite |CFlor Ol VIC Value | Value | Value | Port#| TPIL Pbits DE VIC TPIL Pbite |CFlorDOl VIC Port #
MAC: MAC: nla n/a nla n/a 0x810( | SPbits 0 SVID X X X GEM: n/a nfa n/a nfa 0x810( | SPbits 0 SVID 1
MAC: MAC: nla n/a nla n/a 0x810( | SPhits: 0 SVID X X X GEM: n/a nfa n/a nfa 0x810C | SPbits: 0 SVID 1

Test Procedure
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Omitted in Abstract Test Plan: Refertttip://www.broadbaneforum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php
Remarks

1 No MAC filtering should be enabled on the ONU during these tests, or it should be configured to allow the test user traffic t
pass through the ONU.
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6.2.2 User Isolation on ONU Devices with Multiple Uinterfaces

Test Name

User Isolation on ONU Devices with Multiple-ldterfaces
Test Definition 1D

ONU.6.2.2

Reference Document
BBF TR-156(3]

BBF TR-101[6]
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Conditionally Mandatory (if ONT has multiple user ports)

Unit Under Test
ONU

Requirement Description
BBF TR-101:

1 R-40The Access Node MUST be able to prevent forwarthaffic between user ports (user isolation). This behavior MUST
be configurable per-SID.
BBF TR-156.
f R-3The OLT MUST support user isolation as defined in TR

lUser isolation at the ONU is an inherent feature of the Ma&lssue 2architecture.

TestObjective
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The purpose of this test is to verify an ONU with multiplénterfaces (one subscriber per interface), typically used for the MDU and
MTU deployment scenarios depicted in -IR6, does not forward traffic between theinterfaces when the GPON kabeen
configured to support user isolation.

Test Configuration

1. ONU is powered and connected to ODN

2. ONU has been activated by the OLT Emulator, has been ranged, and a GEd PMCI has been created as a result of
ONU-ID assignment

3. The OLT Emulator hs instructed the ONU to reset its MIB to factory default values.

4. The Ethernet Traffic Generator should be configured to untagged Ethernet frames upstream|{komtarticeA (shown
above) with the following parameters:

U Interface

UNI' | MAC DA MAC SA Outer VLAN Tag Inner VLAN Tag Ethertypg IPDA | IPSA Outer VLAN Tag Inner VLAN Tag GEM | T-CONT|
Port# | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlor DEI VID Value | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlor DEI VID Port# | Number
1 MAC1 | MAC2 nla nfa nfa nfa nfa nla nfa nfa 0x0800 X X nfa nfa nfa nla 0x88A8 | SPhits1 X SVID1 | GEM1 | TCONT1

2 MAC2 MAC1 nla nla nla nla nfa nla nfa nfa 0x0800 X X nla nla nfa nla 0x88A8 | SPhits2 X SVID1 | GEM2 | TCONT2

5. The Ethernet Traffic Generatehould be configured to untagged Ethernet frames upstream, tdwartsfaceB (shown
above)

6. Only 1 user traffic class should be configured on the ONU (via defined OMCI messages below), requiring 1 GEM port (Alloc
ID, T-CONT, PortID).

Test Procedure

Omitted in Abstract Test Plan: Referhtip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
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Omitted in Absract Test Plan: Refer tatp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
1 No MAC filtering should be enabled on the ONU during these tests, or itdshewconfigured to allow the test user traffic to
pass through the ONU.
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6.2.3 Mapping Traffic from GEM Ports to U Interface in the Down stream Directionin a VBES Architecture

Test Name
Mapping Traffic from GEM Ports to U Interface in the Downstream DirectianVBES Architecture

Test Definition Number
ONU6.2.3

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

BBF TR-156
1 R-41The ONUMUST support mapping traffic from one or more GEM Ports tb-iaterfacein the downstream direction

Test Objective
1 Verify thatthe ONU supports mapping traffic from one or mor&I3 Ports to dJ-interfacein the downstream direction
Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN
2. ONU under test has been activated by the OLT Emulator, has been ranged, and a G&MOdp@I has been created as a
result of ONUID assignment
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3. The OLT Emulator is configured to transmit doutdgged Ethernet frames downstream with the following parameters
(Stream 1)

4. The OLT Emulator is configured to transmit doutdgged Ethernet frames downstream with the follovpagmeters
(Stream 2)

MAC DA Outer VLAN Tag Inner VLAN Tag
Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlorDEI VID | Value | Value | Value | Port# | TPID | Phits DEI VID TPID | Pbits |CFlorDEI VID | Port#
MACL | MAC2 | 0x88A8 | SPhitsl 0 SVID1 | 0x8100 X X CvVID1 X X X GEM1 nla nla nla nla 0x8100 X X CviD1 1
MACL | MAC2 | 0x88A8 | SPhitsl 0 SVID2 | 0x8100 X X CVID2 X X X GEM2 nla nla nla nla 0x8100 X X CviD2 1

Test Procedure
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Referto Annex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
I None
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6.2.4 Mapping traffic into GEM Ports based on Fbit values in the upstream direction(single user port)
Test Name
Mapping traffic into GEM Ports based orbR values in the upstream direction (single user port)
Test Definition Number
ONU6.2.4

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.
1 R-51The ONU MUST support mappingaffic into GEM Ports based on arbitrary combination of user port, VID abi P
values in the upstream direction.
1 R-52The ONU MUST NOT prevent multiple-Bit values being used in the same VLAN.
1 R-53The ONU MUST NOT prevent multiple VLANs from usingetBame its.

Also, R6, 7.
Test Objective
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Show that ONU can map upstream traffic to GEM ports frebit Ralues. Also show that there are no restrictions on mulide
values in the same VLAN, nor on multiple VLANS using the s&nbé value.

Test Configuration

For this test, only a single user port is assumed.

ONU must be setip with the standard L2 OCM (single user) with two upstream queues andtwo assodldd®l$. The intent of
the test is to define four flows based on different combinatdmsceived VIDs andP-bits at the Uinterface. Each flow will map to
the specified GEM port and-TONT; tags will not be modified. The flows and their corresponding tags, GEM ports-@QaNTs
are given in the table below.

U Interface

UNI | MAC DA MAC SA Outer VLAN Tag Inner VLAN Tag Ethertypg IPDA | IPSA Outer VLAN Tag Inner VLAN Tag GEM | T-CONT
Port# | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlor DEI VID Value | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlor DEl VID Port# | Number
1 MAC1 MAC2 nla nla nfa nfa 0x8100 | CPbitsl X CVID1 X X X nfa nfa nfa nla 0x8100 | CPbitsl X CVID1 | GEM1 | TCONTY

1 MAC1 MAC2 nla nla nla nla 0x8100 | CPhits2 X CVID1 X X X nla nla nla nla 0x8100 | CPhits2 X CVID1 | GEM2 | TCONT2

1 MAC1 MAC2 nla nla nfa nfa 0x8100 | CPbitsl X CVID2 X X X nfa nfa nfa nla 0x8100 | CPbitsl X CVID2 | GEM1 | TCONTY

1 MAC1 MAC2 nla nla nla nla 0x8100 | CPhits2 X CVID2 X X X nla nla nla nla 0x8100 | CPhits2 X CVID2 | GEM2 | TCONT2

Test Procedure
Omitted in Alstract Test Plan: Refer tatp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Ted®lan: Refer tdttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
I None
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6.2.5 Mapping traffic into GEM Ports based onVID values in the upstream direction(single user port)
Test Name
Mapping traffic into GEM Ports based on VID values in the upstream direction (single user port)
Test Definition Number
ONU6.2.5

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.
1 R-51The ONU MUST support mapping traffic into GEM Ports based on arbitrary combinaticgeopart, VID and it
values in the upstream direction.
1 R-52The ONU MUST NOT prevent multiple-Bit values being used in the same VLAN.
1 R-53The ONU MUST NOT prevent multiple VLANs from using the sarAgitB.

Also, R6, 7.
Test Objective
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Show that ONUcan map upstream traffic to GEM ports ankCONTs from VID values. Also show that there are no restrictions on
multiple P-bit values in the same VLAN, nor on multiple VLANSs using the s&nhé value.

Test Configuration
For this test, only a single userrps assumed.

ONU must be setip with the standard L2 OCM (single user) with two queues and two associ@@iTs. The intent of the test is
to define four flows based on different combinations of received VIDsPapits at the Uinterface. Each flowvill map to the
specified GEM port and-CONT; tags will not be modified. The flows and their corresponding tags, GEM ports-@RNTs are
given in the table below.

U Interface

UNI | MAC DAl MAC SA Outer VLAN Tag Inner VLAN Tag Ethertypg IPDA | IP SA Outer VLAN Tag Inner VLAN Tag GEM | T-CONT|
Port# | Value | Value TPID Pbits DEI VID TPID Pbits |CFl or DEI VID Value | Value | Value TPID Pbits DEI VID TPID Pbits [CFl or DEI VID Port# | Number
1 MAC1 MAC2 nla nla nfa nla 0x8100 | CPhits1 X CvID1 X X X nla nla nla nla 0x8100 | CPbits1 X CVID1 | GEM1 [ TCONT]|

1 MAC1 MAC2 nla nla nla nla 0x8100 | CPhits2 X CvID1 X X X n/a n/a nla nla 0x8100 | CPhits2 X CVID1 | GEM1 | TCONT1

1 MAC1 MAC2 nfa nfa nla nla 0x8100 | CPhits1 X CVID2 X X X nfa nla nfa nfa 0x8100 | CPhits1 X CVID2 | GEM2 [ TCONT2|

1 MAC1 MAC2 nla nla nla nla 0x8100 | CPhits2 X CVID2 X X X nla nla nla nla 0x8100 | CPhits2 X CVID2 | GEM2 | TCONT2

Test Procedure
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
I None
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6.2.6 Mapping traffic into GEM Ports based onVID & P-bit values in the upstream direction(single user port)
Test Name
Mapping traffic into GEMPorts based on VID &-bit values in the upstream direction (single user port)
Test Definition Number
ONU6.2.6

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.
1 R-51The ONU MUST support mapping traffic into GEM Ports based on arbitrary combination of user port, VIEb&nd P
values in the upstam direction.
1 R-52The ONU MUST NOT prevent multiple-Bit values being used in the same VLAN.
1 R-53The ONU MUST NOT prevent multiple VLANs from using the sarAgitB.

Also, R-6, 7, 46, 57, 67.
Test Objective
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Show that ONU can map upstream traffic to MGports and TCONTs from VID & P-bit values. Also show that there are no
restrictions on multipl®-bit values in the same VLAN, nor on multiple VLANSs using the s&qbé value.

Test Configuration
For this test, only a single user port is assumed.

ONU must be seup with the standard L2 OCM (single user) with four queues and four associ@@iTs. The intent of the test is
to define four flows based on different combinations of received VIDsPapits at the Uinterface. Each flow will map to the
speified GEM port and JTCONT; tags will not be modified. The flows and their corresponding tags, GEM ports-@RNTs are
given in the table below.

U Interface
UNI | MAC DAl MAC SA Outer VLAN Tag Inner VLAN Tag Ethertypg IPDA | IPSA Outer VLAN Tag Inner VLAN Tag GEM | T-CONT|
Port# | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlor DEI VID Value | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlor DEI VID Port# | Number
1 MAC1 MAC2 nfa nla nla nfa 0x8100 | CPhits1 X CVID1 X X X n/a nfa nla nfa 0x8100 | CPhitsl X CVID1 | GEM1 | TCONT1
1 MAC1 MAC2 nla n/a na nla 0x8100 | CPbits2 X CvID1 X X X nla nla nla nla 0x8100 | CPbits2 X CVID1 | GEM2 | TCONT2|
1 MAC1 MAC2 nfa nla nla nla 0x8100 | CPhits1 X CVID2 X X X n/a nla n/a nfa 0x8100 | CPhitsl X CVID2 | GEM3 | TCONT3
1 MAC1 MAC2 nfa nla n/a nfa 0x8100 | CPhits2 X CVID2 X X X nla nfa nla nfa 0x8100 | CPhits2 X CVID2 | GEM4 | TCONT4
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Test Procedure

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php
Remarks

f None
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6.2.7 Mapping traffic into GEM Ports based on Rbit values in the upstream direction(multiple user port)
Test Name
Mapping traffic into GEM Ports based orbR values in the upstream direction (multiple user port)
Test Definition Number
ONU6.2.7

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Conditionally Mandatory (if ONT has multiple user ports)

Unit Under Test
ONU

Requirement Description
BBF TR-156
1 R-51The ONU MUST support mapping traffic into GEM Ports based on arbitrary combination of user port, VIEb&nd P
values in the upstream direction.
1 R-52The ONU MUST NOT prevent multiple-Bit values being used in the same VLAN.
1 R-53The ONU MUST NOT prevent multiple VLANSs from using the sardAgitB.

Also, R-6, 7.
Test Objective
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Show that ONU can map upstream tratio GEM ports and -CONTs from Phit values. Also show that there are no restrictions on
multiple P-bit values in the same VLAN, nor on multiple VLANSs using the s&nhé value.

Test Configuration

ONU must be setip with the standard L2 OCM (multiple us&vith two queues and two associate€ONTs. The intent of the test
is to define eight flows based on different combinations of received VIDPdmt$ and user port. Each flow will map to the
specified GEM port and-CONT; tags will not be modifiedThe flows and their corresponding tags, GEM ports ai€ONTs are
given in the table below.

U Interface

UNI | MAC DAl MAC SA Outer VLAN Tag Inner VLAN Tag Ethertypg IPDA | IP SA Outer VLAN Tag Inner VLAN Tag GEM | T-CONT|
Port# | Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlor DEI VID Value | Value | Value | TPID | Phits DEI VID TPID | Pbits |CFlor DEI VID Port# | Number
1 MAC1 MAC2 nfa nfa nla nla 0x8100 | CPhits1 X CvID1 X X X nfa nfa nfa nfa 0x8100 | CPhits1 X CVID1 | GEM1 | TCONT1

1 MAC1 MAC2 nfa nla nla n/a 0x8100 | CPhits2 X CvID1 X X X nfa nla nla nfa 0x8100 | CPhits2 X CVID1 | GEM2 [ TCONT2]

1 MAC1 MAC2 nfa nfa nfa nla 0x8100 | CPhits1 X CVID2 X X X nfa nfa nfa nfa 0x8100 | CPbits1 X CVID2 | GEM1 | TCONT1

1 MAC1 MAC2 nfa nfa nla nla 0x8100 | CPhits2 X CVID2 X X X nla nfa nfa nfa 0x8100 | CPhits2 X CVID2 | GEM2 [ TCONT2|

2 MAC3 MAC4 nla nla nla nla 0x8100 | CPhits1 X CvID1 X X X nla nla nla nla 0x8100 | CPbits1 X CVID1 | GEM3 [ TCONT|

2 MAC3 | MAC4 nfa nfa nla nla 0x8100 | CPhits2 X CvID1 X X X nfa nfa nfa nfa 0x8100 | CPhits2 X CVID1 | GEM4 [ TCONT2|

2 MAC3 MAC4 nfa nfa nla n/a 0x8100 | CPhits1 X CVID2 X X X nla nla nfa nfa 0x8100 | CPhits1 X CVID2 | GEM3 [ TCONT|

2 MAC3 | MAC4 nla nfa nla nfa 0x8100 | CPbits2 X CVID2 X X X nla nla nla nfa 0x8100 | CPbits2 X CVID2 [ GEM4 | TCONT2|

Test Procedure
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test _cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technial/test_cert_programs.php

Remarks
f None
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6.2.8 Mapping traffic into GEM Ports based onVID values in the upstream direction(multiple user port)
Test Name
Mapping traffic into GEM Ports based on VID values in the upstream direction (multiple user port)
Test Ddinition Number
ONU6.2.8

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Conditionally Mandatory (if ONT &s multiple user ports)

Unit Under Test
ONU

Requirement Description
BBF TR-156
1 R-51The ONU MUST support mapping traffic into GEM Ports based on arbitrary combination of user port, VIEb&nd P
values in the upstream direction.
1 R-52The ONU MUST NOT preent multiple Pbit values being used in the same VLAN.
1 R-53The ONU MUST NOT prevent multiple VLANSs from using the sardAgitB.

Also, R-6, 7.
Test Objective
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Show that ONU can map upstream traffic to GEM ports ai@ONTs from VID values. Also show thdidre are no restrictions on
multiple P-bit values in the same VLAN, nor on multiple VLANSs using the s&nhé value.

Test Configuration

ONU must be setip with the standard L2 OCM (multiple user) with two queues and two assoct&@@iNTs. The intent athe test

is to define eight flows based on different combinations of received VIDdit$ and user port. Each flow will map to the
specified GEM port and-CONT,; tags will not be modified. The flows and their corresponding tags, GEM ports-@aNTsare
given in the table below.

U Interface

Outer VLAN Tag Inner VLAN Tag Ethertypg Outer VLAN Tag Inner VLAN Tag T-CONT|

Port# | Value | Value | TPID | Phits DEI VID TPID Pbits |CFl or DEI VID Value | Value | Value | TPID | Phits DEI VID TPID Pbits |CFl or DEI VID Port# | Number
1 MAC1 MAC2 n/a n/a nla nla 0x8100 | CPbits1 X CvID1 X X X n/a nla nla nla 0x8100 | CPhits1 X CVID1 | GEM1 | TCONT1
1 MAC1 MAC2 nla nla nla nfa 0x8100 | CPhits2 X CvID1 X X X nla nla nla nfa 0x8100 | CPhits2 X CVID1 | GEM1 | TCONT1
1 MAC1 MAC2 nla nla n/a nfa 0x8100 | CPbits1 X CVID2 X X X nla n/a n/a nfa 0x8100 | CPbits1 X CVID2 | GEM2 | TCONTZ2|
1 MAC1 MAC2 n/a n/a nla nla 0x8100 | CPhits2 X CVID2 X X X n/a nla nla nfa 0x8100 | CPhits2 X CVID2 | GEM2 | TCONT2
2 MAC3 MAC4 nla nla nla nfa 0x8100 | CPhits1 X CvID1 X X X nla nla nla nfa 0x8100 | CPhits1 X CVID1 | GEM3 | TCONT1
2 MAC3 | MAC4 nla nla nla nfa 0x8100 | CPhits2 X CVID1 X X X nla nla nla nfa 0x8100 | CPhits2 X CVID1 | GEM3 | TCONT1
2 MAC3 MAC4 n/a n/a nla nfa 0x8100 | CPhits1 X CvID2 X X X nla nla nla nfa 0x8100 | CPhits1 X CVID2 | GEM4 | TCONT2
2 MAC3 MAC4 nla nla nla nfa 0x8100 | CPhits2 X CVID2 X X X nla n/a nla nfa 0x8100 | CPhits2 X CVID2 | GEM4 | TCONT2

Test Procedure
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
I None
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6.2.9 Mapping traffic into GEM Ports based onVID & P-bit values in the upstream direction(multiple user port)
Test Name
Mapping traffic into GEM Ports based on VIDRbit values in the upstream direction (multiple user port)

Test Definition Number
ONU.6.2.9

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Conditionally Mandatory (if ONT has multiple user ports)

Unit Under Test
ONU

Requirement Description
BBF TR-156
1 R-51The ONU MUST support mapping traffic into GEM Ports based on arbitrary combination of user port, VIEb&nd P
values in the upstream direction.
1 R-52The ONU MUST NOT prevent multiple-Bit values being used in tisame VLAN.
1 R-53The ONU MUST NOT prevent multiple VLANSs from using the sardAgitB.

Also, R6, 7, 46, 57, 67.
Test Objective
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Show that ONU can map upstream traffic to GEM ports af@ONTs from VID & P-bit values. Also show that there are no
restrictionson multipleP-bit values in the same VLAN, nor on multiple VLANSs using the s&qbé value.

Test Configuration

ONU must be setip with the standard L2 OCM (multiple user) with four queues and four assoct@@iNTs. The intent of the test
is to define ght flows based on different combinations of received VIDs Ritts and user ports. Each flow will map to the
specified GEM port and-CONT; tags will not be modified. The flows and their corresponding tags, GEM ports-@uaNTs are
given in the tabléelow.

U Interface

UNI | MAC DA MAC SA Outer VLAN Tag Inner VLAN Tag Ethertypg IPDA | IPSA Outer VLAN Tag Inner VLAN Tag GEM | T-CONT|
Port# | Value | Value | TPID Pbits DEI VID TPID Pbits |CFl or DEI VID Value | Value | Value | TPID Pbits DEI VID TPID Pbits [CFl or DEI VID Port# | Number
1 MAC1 MAC2 n/a nla nla nla 0x8100 | CPhits1 X CvID1 X X X nla nla n/a nla 0x8100 | CPbits1 X CVID1 | GEM1 | TCONT]|

1 MAC1 MAC2 nla nfa nfa nla 0x8100 | CPhits2 X CVID1 X X X nfa nla nla nla 0x8100 | CPhits2 X CVID1 | GEM2 | TCONTZ2|

1 MAC1 MAC2 nla nfa nfa n/a 0x8100 | CPbits1 X CVID2 X X X nfa nla n/a nfa 0x8100 | CPbits1 X CVID2 | GEM3 | TCONTS3

1 MAC1 MAC2 n/a nla nla nla 0x8100 | CPhits2 X CVID2 X X X nla nla n/a nla 0x8100 | CPhits2 X CVID2 | GEM4 | TCONT4|

2 MAC3 MAC4 nla nla nfa nla 0x8100 | CPhits1 X CVID1 X X X nfa nla nla nla 0x8100 | CPhits1 X CVID1 | GEM5 | TCONT]|

2 MAC3 MAC4 nla nfa nfa nla 0x8100 | CPhits2 X CVID1 X X X nfa nla nla nfa 0x8100 | CPhits2 X CVID1 | GEM6 | TCONT2|

2 MAC3 MAC4 n/a nla nla nla 0x8100 | CPhits1 X CVID2 X X X nla n/a n/a nla 0x8100 | CPbits1 X CVID2 | GEM7 | TCONTS]

2 MAC3 MAC4 nla nla nfa nla 0x8100 | CPhits2 X CVID2 X X X nfa nla nla nla 0x8100 | CPhits2 X CVID2 | GEM8 | TCONT4|

Test Procedure
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

PassFail Criteria
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
f None
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6.2.10 Mapping multiple P-bit values to the samé&EM port (single user port)
Test Name
Mapping multipleP-bit values to the same GEM pdsingle user port).
Test Definition Number
ONU6.2.10

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.

1 R-51The ONU MUST support mapping traffic into GEM ports based on arbitrary combination of user Ipoend Rbit
values in the upstream direction.

Also, R6, R-7

Test Objective
Demonstrate that ONU can map multipibit values to the same GEM port.
Test Configuration

1. OLT Emulator andDNU under test are powered and connected to ODN
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2. ONU under teshasbeen activated by the Oldmulator has been ranged, and a GEM fortOMCI has been created as a
result of ONUID assignment

3. A single user port is assumed

4. ONU must be setip with the standard L2 OMCI Common Model (single user) with two upstream queleECeONTSs.

5. The intent of the test is to demonstrate that multiplet values at the tinterface can be mapped to the same GEM port. Four
upstream flows are mapped into two GEM ports at@ONTs based on four differeRtbit values at the uUnterface. hgs
will not be modified.

6. The flows and their corresponding tags, GEM ports a@DNTs are given in the table below.

U Interface
UNI' | MAC DA MAC SA Outer VLAN Tag Inner VLAN Tag Ethertypg IPDA | IPSA Outer VLAN Tag Inner VLAN Tag GEM | T-CONT|
Port# | Value | Value [ TPID | Phits DEI VID TPID | Phits |CFlorDElI VID | Value | Value | Value | TPID | Phits DEI VID TPID | Phits [CFlorDEI VID | Port# | Number
1 MAC1 | MAC2 nla nfa nla nla 0x8100 | CPhitsl X CVID1 X X X nla nla nla nfa 0x8100 | CPhits1 X CVID1 | GEM1 | TCONT]|
1 MAC1 MAC2 nla nfa nfa nfa 0x8100 | CPbits2 X CVID1 X X X nfa nfa nla nfa 0x8100 | CPbhits2 X CVID1 | GEM1 | TCONTY|
1 MAC1 | MAC2 nla nla nfa nfa 0x8100 | CPbits3 X CviD1 X X X nfa nfa nfa nla 0x8100 | CPbhits3 X CVID1 | GEM2 | TCONT2|
1 MAC1 | MAC2 nla nfa nla nla 0x8100 | CPhits4 X CVID1 X X X nla nla nla n/a 0x8100 | CPhits4 X CVID1 | GEM2 | TCONT?2|

7. All untagged upstream traffic from theibterface should be silently discarded

Test Procedure
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
I None
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6.2.11 Test Case Reserved For Future Use
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6.2.12 Strict priority downstream scheduling among 4 queues on ONU
Test Name
Strict priority downstream scheduling among 4 queues on ONU
Test Definition Number
ONU-6.2.12

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU
Requirement Description
BBF TR-156
1 R-561In the downstream direction, the ONU MUST support at least 4 queues per user port, one per traffic class
1 R-63The OLT and ONU MUST support schedhgiof downstream queues according to strict priority among at least 4 TCs.
1 R-64The OLT and ONU MUST support assigning an individual TC to a downstream queue.
Also
1 R-46: The OLT and ONU MUST support at least 4 traffic classes for Ethernet frames.
Test Objective
To verify that the ONU implementation supports four queues on the downstream direction, that each queue can be assigned to on
specific traffic class and that it supports strict priority scheduling among those four traffic classes.
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Test Configuration

1. OLT emulator and ONU under test are connected to the ODN and powered on.

2. ONU activation and OMCC establishment processes have been successfully completed.

3. The OLT emulator will be configured to send the sequence of OMCI messages required to proviaud theder test
- to support 4 traffic classes, each one associated to a diffeleintalue
- with 4 GEM ports and 4 downstream queues, each pair of GEMiparistream queue assigned to one traffic classes
- with strict priority scheduling between the falownstream queues

4. The OLT emulator will be configured to transmit four interleaved flows of 802.1ad tagged Ethernet frames with the parameters
in the next table. Also, GEM port mapping is shthelba. Tags
interfaceis also shown in the table.

MAC DA Outer VLAN Tag Inner VLAN Tag Ethertype
Value | Value | TPID | Phits DEI VID TPID | Phits [CFlor DEI VID Value | Value | Value | Port# | TPID | Phits DEI VID TPID | Pbits |CFlor DEI VID Port #
MACL1 | MAC2 nla nfa nla nla 0x8100 | CPhits1 X CviD1 X X X GEM1 nla nla nla nla 0x8100 | CPbitsl X CvID1 1

MAC3 | MAC4 nla nla nla nla 0x8100 | CPhits2 X CviD1 X
MAC5 | MAC6 nla n/a nla nla 0x8100 | CPhits3 X CviD1 X
MAC7 | MAC8 nla n/a nla nla 0x8100 | CPhits4 X CviD1 X

Test Procedure

GEM2 nla nla n/a nla 0x8100 | CPbhits2 X
GEM3 nla nla n/a nla 0x8100 | CPbits3 X CvID1
GEM4 nla nla nla nla 0x8100 | CPbits4 X

> | > | >
< | =< | <
|| -

Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Pro cedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
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1 This test ase is designed to overload the UNI in the downstream resulting in frame discard. As the downstream frame rate
increases, the frame loss for the loweaoigity frames should be observed the UNI. Therefore, the tester should select a line
rate for the UNthat is below the overall throughput capacity of the ONU under test.

April 2013 © The Broadband ForurAll rights reserved 1220f 235



GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

6.2.13 Indicating drop precedence usind?-bits upstream
Test Name
Indicating drop precedence usiRgits upstream
Test Definition Number
ONU6.2.13

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
TR-156:
1 R-54 The OLT and ONU MUST supportrab precedence within at least 2 traffic classes and MUST support configurable
mapping to these classes and drop precedence from the 8 possible values of the Hbiitsrnet P

Test Objective
Show that ONU can implement drop precedence WRibigs upstream

Test Configuration
ONU must be setip with the standard L2 OCM (single user) with two upstream queues and two asso@®drs. ONU queues
are set up with the following: drop precedence indication = PCP 6P2D; yellow thresholds set to half the gugreesithresholds
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set to the queue size. The intent of the test is to define four flows, two per traffic class. For each traffic clashedimvs is
marked with drop precedence. Eacl@DONT should to be serviced at a fixed rate, E. Each ffdevis set to R=0.7E.

The Uinterface and/R-interfacevalues for each test are shown below, along with the GEM port-#&@NT configuration.

U Interfact
UN | MAC DMAC & Outer VLAN T Inner VLAN T Ethert)}de D/ IPS Outer VLAN Tz Inner VLAN T GEN| T-CON'
"Port4 Valud Valud TPIL| Pbit| DE VIC | TPIL| Pbits|CFlorDIVIC | Valuel Valuel Value¢ TPIL| Pbits| DE | VIC | TPIL| Pbits|CFl or|DIVIC | Port# Numbel

1 MACI| MAC:| nla n/a n/a n/a | 0x810f 2 X SVID X X X n/a n/a n/a n/a | 0x810l 2 X SVID| GEM:| TCONT
1 MACI| MAC:| nla n/a n/a n/a | 0x810l 8] X SVD1 X X X n/a n/a n/a n/a | 0x810l 3 X SVID| GEM:| TCONT
1 MACI| MAC:| nla n/a n/a n/a | 0x810f 4 X SVID X X X n/a n/a n/a n/a | 0x810l 4 X SVID| GEM:| TCONT
1 MACI| MAC:| nla n/a n/a n/a | 0x810f 5] X SVID X X X n/a n/a n/a n/a | 0x810l 5 X SVID| GEM:| TCONT

* Drop Precedence Flow

Test Procedure

Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details

Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks

 None
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6.2.14 Indicating drop precedence using DEbit upstream
Test Name
Indicating drop precedence using DEI bit tnipam
Test Definition Number
ONU6.2.14

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
TR-156:
1 R-55 The OLT and ONU MUST support drop precedence within all supported traffic classes based on the DEI bit value of
the 802.1ad header.

Test Objective
Show that ONU can implement drop precedence using DiEpbiteam

Test Configuration
ONU must be setip with the standard L2 OCM (single user) with four upstream queues and four asso@&&$. ONU queues
are set up with the following: drop precedence indication = DEI; yellow thresholds set to half thesigeegreen thresholds set to
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the queue size. The intent of the test is to define eight flows, two per traffic class. For each traffic class, diwavefithmarked
with drop precedence. EachCONT should to be serviced at a fixed rate, E. Elaohis set to rate R=0.7E.

The Uinterface and/R-interfacevalues for each test are shown below, along with the GEM port-#&@NT configuration.

U Interfact

UN | MAC Dy MAC S Outer VLAN T Inner VLAN T Ethertype IPD/ | IP S, Outer VLAN T Inner VLAN T GEN

Port#| Value| Value| TPIL Pbits DE VIC TPIL Pbits (CFlor DI VIC Value | Value| Value| TPIL | Pbits DE VIC TPIL | Pbite |CFlor DI VIC Port #
1 MAC: | MAC: n/a n/a n/a n/a 0x810( | SPbits 1 SVID X X X n/a n/a n/a n/a 0x8L00 | SPbits 1 SVID GEM: | TCONT
1 MAC: | MAC: nfa n/a n/a n/a 0x810( | SPbits 0 SVID X X X nfa nfa n/a n/a 0x810( | SPbits 0 SVID GEM: | TCONT
1 MAC: MAC: n/a n/a n/a n/a 0x810( | SPbits 1 SVID X X X n/a n/a n/a n/a 0x810(C | SPbits 1 SVID GEM: | TCONT
1 MAC: | MAC: n/a n/a n/a n/a 0x810( | SPbits 0 SVID X X X n/a n/a n/a n/a 0x810( | SPbits 0 SVID GEM: | TCONT
1 MAC: | MAC: nfa n/a n/a n/a 0x810( | SPbits 1 SVID X X X nfa nfa n/a n/a 0x810( | SPbits 1 SVID GEM! | TCONT
1 MAC: | MAC: nfa n/a n/a n/a 0x810( | SPbits 0 SVID X X X nfa nfa n/a n/a 0x810( | SPbits 0 SVID GEM! | TCONT
1 MAC: | MAC: n/a n/a n/a n/a 0x810( | SPbitd 1 SVID X X X n/a n/a n/a n/a 0x810(C | SPbits: 1 SVID GEM: | TCONT
1 MAC: | MAC: n/a n/a n/a n/a 0x810( | SPbits 0 SVID X X X n/a n/a n/a n/a 0x810(C | SPbits: 0 SVID GEM: | TCONT

* Drop Precedence Flow
Test Procedure
Omitted in Abstract Test Plan: Ref® http://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
 None
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6.2.15 Indicating drop precedence usind?-bits downstream
Test Name
Indicating drop precedence usiRgits downstream
Test Definition Number
ONU6.2.15

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
TR-156:
1 R-54 The OLT and ONU MUST support drop precedence within at least 2 traffic classes and MUST support configurable
mapping to these classes and drop precedence from the 8 possible values of the Hbiitsrnet P

Test Objective
Show that ONU can implement drop precedence UWRibigs downstream

Test Configuration
ONU must be setip with the standard L2 OCM (single user) with two downstream queues. ONU queues are set up with the
following: drop precedence inchtion = PCP 6P2D; yellow thresholds set to half the queue size; green thresholds set to the queue
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size. The intent of the test is to define four flows, two per traffic class. For each traffic class, one of the flawsdsmitia drop
precedence. Fa user port egress rate of E, each flow rate is set to R=0.7E.

The Uinterface and/R-interfacevalues for each test are shown below, along with the GEM port configuration.

Outer VLAN Tz Inner VLAN T: EthertypelP D/
Value| Value| TPIL | Pbits| DE VIC | TPI[ | Pbits|CFlor DI VIC | Value| Value| Value| Port# TPI[ | Pbits| DE VIC | TPIL | Pbits|CFlor DI VIC | Port#
MAC:| MAC:| nla n/a n/a n/a 0x810( 2 X SVID X X X GEM!| nla n/a n/a n/a | 0x810( 2 X SVID 1
MAC:| MAC:| n/a n/a n/a n/a 0x810( 3 X SVID X X X GEM!| nla n/a n/a n/a | 0x81@ 3 X SVID 1
MAC:| MAC:| nla n/a n/a n/a 0x810( 4 X SVID X X X GEM:| nla n/a n/a n/a | 0x810( 4 X SVID 1
MAC:| MAC:| nla n/a n/a n/a 0x810( 5 X SVID X X X GEM:| nla n/a n/a nfa | 0x810( 5 X SVID 1

* Drop Precedence Flow
Test Procedure

Omitted n Abstract Test Plan: Refer bdtp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in AbstracTest Plan: Refer tbttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
 None

April 2013 © The Broadband Forundll rights reserved 1280f 235


http://www.broadband-forum.org/technical/test_cert_programs.php
http://www.broadband-forum.org/technical/test_cert_programs.php

GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

6.2.16 Indicating drop precedence using DEbit downstream

Test Name
Indicating dop precedence using DEI bit downstream

Test Definition Number
ONU.6.2.16

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory
Unit Under Test
ONU
Requirement Description
TR-156:
1 R-55 The OLT and ONU MUST support drop precedence within all supported traffic classes based on the DEI bit value of
the 802.1ad header.

Test Objective
Show that ONU can implemedrop precedence using DEI bit downstream

Test Configuration
ONU must be setip with the standard L2 OCM (single user) with four downstream queues. ONU queues are set up with the
following: drop precedence indication = DEI; yellow thresholds set tothal§ueue size; green thresholds set to the queue size. The
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intent of the test is to define eight flows, two per traffic class. For each traffic class, one of the flows is maréempvpitecedence.
For a user port egress rate of E, each flow radetiso R=0.7E.

The Uinterface and/R-interfacevalues for each test are shown below, along with the GEM port configuration.

Quter VLAN T: Inner VLAN T Ethertypge IP D
Value | Value | TPIL Pbits DE VIC TPIL Pbits [CFlor Ol VIC Value | Value | Value | Port#| TPIL Pbits DE VIC TPIL Pbits |{CFlorDl VIC Port #
MAC: MAC: n/a n/a n/a n/a 0x810( | SPbits 1 SVID X X X GEM: n/a n/a n/a n/a 0x810( [ SPbits 1 SVID 1
MAC: MAC: n/a n/a n/a n/a 0x810( | SPbits 0 SVID X X X GEM: n/a n/a n/a n/a 0x810( | SPbits 0 SVID 1
MAC: MAC: n/a n/a n/a n/a 0x810( | SPbits 1 SVID X X X GEM: n/a n/a n/a n/a 0x810( | SPbits. 1 SVID 1
MAC: MAC: n/a n/a n/a n/a 0x810( | SPbits 0 SVID X X X GEM: n/a n/a n/a n/a 0x810( | SPbits. 0 SVID 1
MAC: MAC: n/a n/a n/a n/a 0x810( | SPbits 1 SVID X X X GEM! n/a n/a n/a n/a 0x810( | SPbits 1 SVID 1
MAC: MAC: n/a n/a n/a n/a 0x810( | SPbits 0 SVID X X X GEM! n/a n/a n/a n/a 0x810( | SPbits 0 SVID 1
MAC: MAC: n/a n/a n/a n/a 0x810( | SPbits 1 SVID X X X GEM: n/a n/a n/a n/a 0x810( [ SPbits: 1 SVID 1
MAC: MAC: n/a n/a n/a n/a 0x810( | SPbits 0 SVID X X X GEM: n/a n/a n/a n/a 0x810( [ SPbits: 0 SVID 1

* Drop Precedence Flow
Test Procedure
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B
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Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
1 None
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6.2.17 Test Case Reserved For Future Use

6.2.18 Test Case Reserved For Future Use
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6.2.19 Mapping Traffic from GEM Ports to Multiple U Interfac es in the Downstream Direction

Test Name
Mapping Traffic from GEM Ports to Multiple U Interfaces in the Downstream Direction

Test Definition Number
ONU.6.2.19

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Conditionally Mandatory (if ONT has multiple user ports)

Unit Under Test
ONU

Requirement Description

BBF TR-156:
1 R-41 The ONUMUST support mapping traffirom one or more GEM Ports tolkinterfacein the downstream direction
1 R-31 The ONUMUST support mapping traffic from one or more GEM Ports to a U interface ioilvastream direction.
1 R-19 The ONUMUST support mapping traffic from one or more GEM Paota U interface in the downstream direction.

Test Objective
1 Verify thatthe ONU supports mapping traffic from GEM Ports to multlplenterfaces in the downstream direction
Test Configuration
1. OLT Emulator and ONU under test are powered and connectedb O
2. ONU under test has been activated by the OLT Emulator, has been ranged, and a G&MOpO@I has been created as a
result of ONUID assignment
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3. The OLT Emulator is configured to transrBitagged Ethernet frames downstream with the following paras&eam 1)
4. The OLT Emulator is configured to transiSitagged Ethernet frames downstream with the following parameters (Stream 2)

Outer VLAN Tz Inner VLAN T Ethertypt® D/ IP S| GEMN
Valu¢| TPI[| Pbit§y DE | VIC | TPI[| PbitsCFlor DIVIC | Valu¢ Valu¢ Valu¢ Port# TPI[| Pbits§ DE | VIC | TPIL| Pbits||CFI or D| VIC |Port
1| MACY| nla n/a n/a| n/a [0x810(|SPbits| x SVID| x X X GEM:| n/a n/a n/a | n/a | 0x810( Spbits X SVID| 1
4| MACY| n/a n/a n/a| n/a |0x810(|SPbits| x SVID| x X X GEM:| n/a n/a n/a | n/a [0x810Q|Spbits X SVID| 2

Test Procedure
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
I None
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6.2.20 Test Case Reserved For Future Use
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6.2.21 Mapping Traffic from GEM Ports to Multiple U Interfaces in the Downstream Direction

Test Name
Mapping Taffic from GEM Ports to Multiple U Interfaces in the Downstream Direction

Test Definition Number
ONU6.2.21

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory if Multiple U Interfaces are supported by the ONU

Unit Under Test
ONU

Requirement Description

BBF TR-156.
1 R-31The ONU MUST support mapping traffic from one or more GEM Portdudrdgerfacein the downstream direction
1 R-19The ONU MUST support mapping traffic from one or more GEM Portduedrdgerfacein thedownstream direction.
1 R-41The ONU MUST support mapping traffic from one or more GEM Portdudrderfacein thedownstream direction.

Test Objective
1 Verify thatthe ONU supports mapping traffic from GEM Ports to multiptenterfaces in the downstream direction
Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN
2. ONU under test has been activated by the Omiukator, has been ranged, and a GEM fmrOMCI has been created as a
result of ONUID assignment
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3. The OLT Emulator is configured to transmit tagged Ethernet frames downstream with the following parameters (Stream 1)
4. The OLT Emulator is configured to tramit tagged Ethernet frames downstream with the following parameters (Stream 2)
5. The OLT Emulator is configured to transmit tagged Ethernet frames downstream with the following parameters (Stream 3)

MAC DA Outer VLAN Tag Inner VLAN Tag

Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlorDEI VID | Value | Value | Value | Port# | TPID | Pbits DEI VID TPID | Pbits [CFlorDEl VID | Port#
MACL | MAC2 nfa nfa nla nfa 0x8100 | CPbits1 X CviD1 X X X GEM1 nla nla nfa nla 0x8100 | CPhits1 X CviD1 1
MAC3 | MAC4 nla nla nfa nla 0x8100 | CPhits2 X CvID1 X X X GEM2 nfa nfa nla nfa 0x8100 | CPbits2 X CvID1 1
MAC1 | MAC2 nla nfa nla n/a 0x8100 | CPhits1 X CvID2 X X X GEM3 nla nla nfa nla 0x8100 | CPbitsl X CVID2 2

* In the upstream direction, mapping to traffic classedone using G ag Pbits
Test Procedure
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refa to Annex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
I None
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6.2.22 Test Case Reserved Fdrfuture Use
6.2.23 Test Case Reserved For Future Use

6.2.24 Test Case Reserved For Future Use
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6.3 IGMP Controlled Multicast

6.3.1 ONU passing of downstream IGMP messages

Test Name
ONU passing of downstream IGMP messages

Test Definition Number
ONU.6.3.1

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156
1 R-81The ONU MUST support receivg downstream multicast IGMP messages (e.g. Global Query messages) on either a
unicast GEM port, or the multicast GEM port that is used to carry the multicast content.
Test Objective
To verify that the ONU implementation supports receiving and passing I@&H#3ages received on either the downstream multicast
GEM port or a unicast GEM port.

Test Configuration
1. OLT emulator and ONU under test are connected to the ODN and powered on.
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2. ONU activation and OMCC establishment processes have been successfully@mplet
3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values
4. The OLT emulator will be configured to send the sequence of OMCI messages required to provision the ONU under test to
support the following configuration:
- Single untagge U-interface(removal of STag from downstream packets and addition-dfag to upstream packets).
- One unicast GEM port
- One downstream multicast GEM port
5. The OLT emulator will be configured to transmit two downstream IGMP global/general query meskadiest TGMP
message will be transmitted to the unicast GEM port, and will be carried within a GEM encapsulated Ethernet frame that
includes the provisioned-Bag VLAN header. The second IGMP message will transmitted to the multicast GEM port, and
will be carried within a GEM encapsulated Ethernet frame that includes the provisidagdviAN header.
6. The Ethernet traffic generator will be configured to report/capture the receipt of the IGMP messages.

Test Procedure
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
1 It is the responsibility of the tester to ensure it is possible to verify which received IGMP message caraspandh
transmitted message (i.e. at the Ethernet traffic generator, the two received frames will appear identical).
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6.3.2 Test Case Reserved For Future Use
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6.3.3 ONU silent discarding of IGMPv1 messages

Test Name
ONU silent discarding of IGMPv1 messages

Test Ddinition Number
ONU6.3.3

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Desciiption
BBF TR-156.
1 R-98The ONU MUST silently discard IGMP v1 messages.

Test Objective
To verify that the ONU implementation supports silently discarding of IGMPv1 messages.

Test Configuration
1. OLT emulator and ONU under test are connected to the ODNawered on.
2. ONU activation and OMCC establishment processes have been successfully completed.
3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values
4. The OLT emulator will be configured to send the sequence of OMCI messagesdéequorovision the ONU under test to
support the following configuration:
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- Single untaggetl-interface(removal of STag from downstream packets and addition-dfag to upstream
packets).

- One unicast GEM port
- One downstream multicast GEM port
5. The OLT emtator will be used to report/capture any upstream packets.
6. The Ethernet traffic generator will be configured to generate and transmit an upstream IGMPv1 membership report/group join
message into the-interface
Test Procedure

Omitted in Abstract Test PlaRefer tohttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php
Remarks
f None
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6.3.4 Test Case Reserved For Future Use
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6.3.5 Marking Upstream IGMP Messages with Ethernet PBits

Test Name

Marking Upstream IGMP Messages with Ethernd3i®
Test Definition Number

ONU6.3.5

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Confamance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

BBF TR-156.
1 R-94The ONUMUST support marking, in the upstream direction, tiségrated IGMP messages with Ethernebits

Test Objective
Verify thatthe ONU supports markig, in the upstream directioof userinitiated IGMP messages with Ethernebits
Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN
2. ONU under test has been activated by the OLT Emulator, has been ranged, and a GB&MJOd@I| has been created as a
result of ONUID assignment
3. The following Multicast group definition is applied at the OEmulator and transmitted by the OLT to the ONU under test
using the Manage (EBPMERATYl GNMWPLRTAFA ASETO  (cask ¢omtrol bsutabke).. dynami ¢ ac
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IPTV Channel
(Group)

IP Multicast
Group
MAC Multicast
Group

IP_Gl1

MAC_Gl

Multicast Server
(Source)
Multicast Server
IP Address
Multicast Server
MAC Address

1

IP_S1

MAC_S1

4. The ONU under test is configured to add af&s) to upstream untagged traffic

Test Procedure

Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
1 None
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6.3.6 IGMP controlled Mul ticast

Test Name
IGMP controlled Multicast

Test Definition ID
ONU.6.3.6

Reference Document
BBF TR-156(3]

ITU-T G.988[2]

Test Type
Conformance

Test Requrement Type
Mandatory

Unit Under Test
ONU

Requirement Description

BBF TR-156
1 R-74The GPON network MUST be able to forward all multicast VLAN using a single downstream multicast GEM port

1 R-79The GPON network MUST use a bidirectional GEM port for upstrédGMP messages. This GEM port can be shared by
other VLANs from the sam¥-interfacethat share the same TC

Test Objective

The purpose of this test is to verify that the ONU is ableeteive all multicasVLAN traffic using a single downstream multsta
GEM port and IGMP messages use a bidirectional GEM pbit GEM port can be shared by other VLANs from the same
interfacethat share the same TC

Test Configuration
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1. ONU under test and OLT emulator are powered and connected to ODN
2. ONU under test haseen activated by the OLT emulator, has been ranged, and a GEMrgoMCI has been created as a

result of ONUID assignment
3. A singleU-interfaceis used

4. TheEthernet traffic generator connected to the OLT Emulgéoerates multicast Ethernet frames.

. Multicast IP| Multicast group .
Ml}fllct)'v(\:/aSt source IP destination '\glrjg:f,fztdm; VID | p bit
address address ]
Chi IP-S1 IP-G1 MAC-G1 VID1 | Pbitl
Ch2 IP-S2 IP-G2 MAC-G2 |VID2 | Phitl

5. TheEthernet traffic generator connected to the OLT Emulge¢oeates unicast Ethernet frames

6. The Ethernet Traffic Generator connected tollhaterfacegenerates unicast Ethernet frames

unicast | unicast

destinatior] Source )
MAC MAC VID Phit
address | address

MAC-U1 |MAC-V1| VID3 Pbitl

unicast | unicast
destinatior] Source )
MAC MAC VID Phit
address | address
MAC-V1 |MAC-Ul| VID3 Pbitl

ATP-247 Issuel?2

7. The Ethernet Traffic Generator connected tolhiaterfaceis configured as follow The IP and MAC addresses will be used

to send IGMP V2 messages

April 2013

© The Broadband Forumll rights reserved

1480f 235



GPON ONU Conformance Abstract Test Plan

Source Multica
Source IP MAC stIP VID P pit
address group
address
address
IP-U2 MAC-U2 IP-G1 | VID1 |Pbitl

) Multica
Multica
Source IP Source st IP st .
MAC source| VID p bit
address group
address IP
address
address
0.0.0.0 MAC-U3 IP-G2 IP-S2 | VID2 | Pbitl

Test Procedure

April 2013

9. This table showthe bidirectionnal GEM port mapping (unicast flow, and IGMP messages)

U-interface S/R-interface
U GEM T-CONT
S€T TPID | Pbitvalue| Port P-bit
Port
1 0x8100 Pbitl GEM1| TCONT1 Pbit1

10. All the previous flows have the same Traffic Class

© The Broadband Forumll rights reserved

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php
OMCI Procedure Details
Refer toAnnex B

ATP-247 Issuel?2

8. The Ethernet Traffic Generator connected tolWhiaterfaceis configured as follow. The IP and MAC addresses will be used
to send IGMP V3 messages
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Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/echnical/test_cert _programs.php

Remarks
1 None
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6.3.7 Multicast White List

Test Name
Multicast White List

Test Definition ID
ONU.6.3.7

Reference Document
BBF TR-156(3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.

ATP-247 Issuel?2

1 R-76The ONU MUST allow the configuration of the IP multicast groups that are acceptable per user port based on:

A usce address matching

A Group address
A VLAN member shi

mat c hi

1 R-84The ONU MUST support matching groups conveyed by IGMP messages on a user port to the list of gréups (R
associated with this port. When there is no match, the copy of IGMP messaggectioward the multica$tLAN MUST
be silently discarded. When there is a match, the IGMP message SHOULD be forwarded within avuisastind

enter the IGMP snooping function.

Test Objective

April 2013 © The Broadband ForurAll rights reserved
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The purpose of this test is to verify that the ONU i dballow the configuration of the IP multicast groups that are acceptable per
user port based on source address matching, group address matching and VLAN membership

Test Configuration
1. ONU under test and OLT emulator are powered and connected to ODN

2. ONU under test has been activated by the OLT emulator, has been ranged, and a G&MOpO@I has been created as a
result of ONUID assignment

3. ONU and OLT MUST support IGMP V3

4. A singleU-interfaceis used

5. A bidirectional GEM port between the ONU underttbsinterface and the OLT emulator has been created by OMCI, for
IGMP messages

6. A downstream multicast GEM port between the ONU under test and the OLT emulator has been created by OMCI, for
multicast Ethernet frames.

7. TheOLT Emulatorgenerates multicast Egmet frames as follosv

Multicast Multicast | Multicast IP Multicast _
flow source IP group MAC group | VID p bit
address address address
Chi IP-S1 IP-G1 MAC-G1 |CVID1 |CPbitl
Ch2 IP-S2 IP-G2 MAC-G2 |CVID1 |CPbitl
Ch3 IP-S3 IP-G3 MAC-G3 |CVID1 |CPbitl
Ch4 IP-S3 IP-G4 MAC-G4 |CVID1 |CPbitl
Chb IP-S4 IP-G5 MAC-G5 |CVID2 |CPbitl
Ché IP-S5 IP-G5 MAC-G5 |CVID3 |CPbitl

Test Procedure
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B
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Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/echnical/test_cert_programs.php
Remarks
f None
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6.3.8 IGMP rate limit

Test Name
IGMP rate limit

Test Definition ID
ONU.6.3.8

Reference Document
BBF TR-156(3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

BBF TR-156.
1 R-87The ONU MUST be able to ratemit IGMP messages received from user ports on a muli¢baiN.

Test Objective
The purposefahis test is to verify that the ONU is aliteratelimit IGMP messages received from user ports on a mukihaiN.

Test Configuration
1. ONU under test and OLT emulator are powered and connected to ODN

2. ONU under test has been activated by the OLT etmjlbas been ranged, and a GEM portOMCI has been created as a
result of ONUID assignment
3. A singleU-interfaceis used

April 2013 © The Broadband ForurAll rights reserved 154 0f 235



GPON ONU Conformance Abstract Test Plan

ATP-247 Issuel?2

4. A bidirectional GEM port between the ONU under tesintérface and the OLT emulator has been created by OMCI, for

IGMP messages

5. A multicast GEM port between the ONU under test and the OLT emulator has been created by OMCI, for multicast Ethernet

frames.

6. The Ethernet Traffic Generator connected to thmterfaceis configured to use the following IP and MAC addresses for

sending IGMP messages

Source IP Source | Multicast IP| Multicast
address MAC group MAC group| VID | Pbit
address address address
P-ul | macul | PGl | MAC-GL V'lD ptl)'t

Test Procedure

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php
Remarks
f None
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6.3.9 IGMP immediate leave

Test Name
IGMP immediate leave

Test Definition ID
ONU.6.3.9

Reference Document
BBF TR-156(3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156.
1 R-91The ONU MUST support IGMP immediate leave as part of the I@sifsparent snooping.

Test Objective

The purpose of this test is to verify that the ONU is abkufgport IGMP immediate leave as part of the IGMP transparent snooping.
Test Configuration
1. ONU under test and OLT emulator are powered and connected to ODN

2. ONU under test has been activated by the OLT emulator, has been ranged, and a G&\OM@I has been created as a
result of ONUID assignment
3. AsingleU-interfaceis used
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4. A bidirectional GEM port between the ONU under tesintérface and the OLT erfator has been created by OMCI, for

IGMP messages

5. A multicast GEM port between the ONU under test and the OLT emulator has been created by OMCI, for multicast Ethernet

frames.

6. TheOLT Emulatorgenerateslownstreamnmulticast Ethernet frames

Channe Multi cast Multicast IP Multicast MAC .
I source IP group address| group address VID | p bit
address
VID
Chi IP-S1 IP-G1 MAC-G1 1 | Pbitl

7. The Ethernet frames analyser is connected between ONU and the Ethernet traffic Generator

Test Procedure

Omitted in Abstract Testl&n: Refer tchttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Reterhttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
1 None

April 2013 © The Broadband ForurAll rights reserved
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6.3.10 Maximum number of multicast flows

Test Name
Maximum number of multicast flows

Test Definition ID
ONU.6.3.10

Reference Document
BBF TR-156(3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

BBF TR-156.
R-97 The ONU MUST be able to configure gasinterfacethe maximum number of simultaneous multicast groups allowed.

Test Objective

The purpose of this test is to verify that the ONU is édleonfigure petJ-interfacethe maximummumber of simultaneous multicast
groups allowed.
Test Configuration

1. ONU under test and OLT emulator are powered and connected to ODN

2. ONU under test has been activated by the OLT emulator, has been ranged, and a G&NOM@I has been created as a
resut of ONU-ID assignment
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3. A singleU-interfaceis used

4. A bidirectional GEM port between the ONU under tesintérface and the OLT emulator has been created by OMCI, for
IGMP messages

5. A multicast GEM port between the ONU under test and the OLT emulatdreleascreated by OMCI, for multicast Ethernet

frames.
6. TheOLT Emulatorgenerateslownstreanmulticast Ethernet frames
Channe Multicast Multicast IP Multicast MAC .
I source IP group address| group address VID | p bit
address

VID
chl IP-S1 IP-G1 MAC-G1 1 | Pbit

VID
Ch2 IP-S1 IP-G2 MAC-G2 1 | Pbitl

VID
ch3 IP-S1 IP-G3 MAC-G3 1 | Pbitl

Test Procedure
Omitted in Abstract Test Plan: Referlttp://www.broadbandorum.org/technical/test_cegrograms.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programgph

Remarks
I None
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6.3.11 IGMP transparent Snooping
Test Name
IGMP transparent Snooping

Test Definition Number

ONU6.3.11
Reference Document
BBF TR-156(3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
TR-156
1 R-88The ONU and OLT MUST support an IGMP v3 (as per RFC 3376) transparent snooping function.
1 R-89The ONU and OLT IGMP v3 transparemo®ping function MUST support the capability to snoop the multicast source
IP address and destination IP group address in IGMP messages and to set the corresponding MAC group address filters as
specified in R90.
1 R-90The ONU and OLT IGMP v3 transparenbsiping function MUST be able to dynamically create and delete {1&4€&l
Group Filter entries, enabling in turn, selective multicast forwarding from neti&omkg VLANS to useiffacing ports.

Test Objective
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Verify the ONU supports the IGMP transparent snioggunction and this functionality can be enabled for a multicast VLAN. Note,
this test case does not cover the second MUST witk88,Rind has been intentionally removed from the above requirements.

Test Configuration

1.
2.

April 2013

ONU is powered and connected to D

ONU has been activated by the OLT Emulator, has been ranged, and a GEd @dMCI has been created as a result of

ONU-ID assignment

The OLT Emulator has instructed the ONU to reset its MIB to factory default values.

ONU has successfully completedteases in section 6.1.

The OLT Emulator should configure the ONU to support the following configuration:

= =4 4 4 A -2

One multicast VLANSs, VID1
Enable IGMP transparent snooping on VLAN VID1
One btdirectional GEM port
One multicast GEM port

No restrictions for IGMP dynamic access (all flows are allowed)

Singledtagged Uinterface with no translation of VID values between the R/S dndterfaces.

The OLT Emulator will be configured to generate the following downstream, multicast flows. All flows should use the same

multicast GEM port.

Flow | DST SRC DST |SRC |VID TPID | Phits
MAC MAC IP IP
Addr. Addr. Addr. | Addr.

A MAC- MAC- IP-G1 | IP-S1 | SVID1 | 0x8100 | Any
Gl S1

B MAC- MAC- IP-G2 | IP-S2 | SVID1 | 0x8100| Any
G2 S2

© The Broadband Forumll rights reserved
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MAC- MAC- IP-G3 | IP-S3 | SVID1 | 0x8100| Any
G3 S3
MAC- MAC- IP-G4 | IP-S4 | SVID1 | 0x8100 | Any
G4 S4

Flow | SRC SRC VID TPID | Pbits
MAC IP
Addr. Addr.

E MAC-S7 | IP-S7 | SVID1 | 0x8100| Any

ATP-247 Issuel?2

7. The Ethernet Traffic Generator should be configucetransmit the following upstream IGMP join/leave messages for each of
the above multicast groups using the following parameters:

Test Procedure
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
f None
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6.3.12 Multicast VLAN mem bership based on user ports (Multiple User ports)
Test Name
Multicast VLAN membership based aserports
Test Definition 1D
ONU.6.3.12

Reference Document
1 BBF TR-156][3] Section 5.3.2

1 ITU-T G988[2]

Test Type
Conformance

Test Requirement Type
Conditional Mandatory (ONU with multiple user ports)

Unit Under Test
ONU

Requirement Description

BBF TR-156:
1 R-96 The ONU MUST support configuring which user ports are membergjioba multicastvLAN

Test Objective
The purpose of this test is to verify that gugport configuring which user ports are members of a given mulii¢asl
Test Configuration
1. ONU under test and OLT emulator are powered and connected to ODN
2. ONU under ést has been activated by the OLT emulator, has been ranged, and a GEM port for OMCI has been created by
PLOAM.
3. Multiple U interfaces areised
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4. The Ethernet Traffic Generator connected to@hd Emulatorgenerates multicast Ethernet frames.

. Multicast IP| Multicast group .
Ml;llgfvaSt source IP destination '\glrjgl'f;;tdlt\jﬂégc VID | p bit
address address ]
Chi IP-S1 IP-G1 MAC-G1 VID1 | Pbitl
Ch2 IP-S2 IP-G2 MAC-G2 | VID2 | Phit2

5. The Ethernet Traffic Generator connected to the U inteffiager port 1)s configured as follow. The IP and MAC addresses
will be used to send IGMP V2 messages

Source Multica
Source IP MAC st IP VID 0 bit
address group
address
address
IP-Ul MAC-U1 IP-G1 | VID1 |Pbhitl

6. The Ethernet Traffic Generator connected to the U intelfiaee port 2)is configured as follow. The IP and MAC addresses
will be used to send IGMP V2 messages

Source Multica
Source IP MAC st IP VID 0 bit
address group
address
address
IP-U2 MAC-U2 IP-G2 | VID2 |Pbit2
7. User port Multicast VLAN association at the ONU
Multicast
User port VLAN
members
1 VID1
2 VID2

April 2013 1640f 235
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Test Procedure
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Detalils
Refer to Appendix B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
1 None
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6.3.13 IGMP transparent Snooping(Multiple User ports)
Test Name
IGMP transparent Snoopir{iylultiple User ports)

Test Definition Number

ONU6.3.13
Reference Document
BBF TR-156[3]

Test Type
Conformance
Test Requirement Type
Condtionally Mandatory (if ONT has multiple user ports)
Unit Under Test
ONU
Requirement Description
TR-156:
1 R-88: The ONU and OLT MUST support an IGMP v3 (as per RFC 3376) transparent snooping function.
1 R-89: The ONU and OLT IGMP v3 transparent snooping tiondMUST support the capability to snoop the multicast source
IP address and destination IP group address in IGMP messages and to set the corresponding MAC group address filters as
specified in R90.
1 R-90: The ONU and OLT IGMP v3 transparent snooping tiondMUST be able to dynamically create and delete Méwz|
Group Filter entries, enabling in turn, selective multicast forwarding from neti&omkg VLANS to useffacing ports.
Test Objective
Verify the ONU supports the IGMP transparent snooping functiod this functionality can be enabled for a multicast VLiaAN

ONU with multiple U Interfaces Note, this test case does not cover the second MUST witd8, Rnd has been intentionally
removed from the above requirements.
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Test Configuration
1. ONU is povered and connected to ODN
2. ONU has been activated by the OLT Emulator, has been ranged, and a GEM port for OMCI has been created by PLOAM.
3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values.
4. The OLT Emulator should configutke ONU to support the following configuration:

1 One multicast VLAN VID1
1 Enable IGMP transparent snooping on VLAN VID1
1 One bidirectional GEM porper Uinterface
1 One multicast GEM port
1 Symmetric user port tagging rules
User port U interface | R/S nterface
Q-Tag STag
1 none SVID1
2 none SVID1

1 All U-interfaces are member of VID1
1 No restrictions for IGMP dynamic access (all flows are allowed)
5. The OLT Emulator will be configured to generate the following downstream, multicast flows. All flows shotlek issame
multicast GEM port.

April 2013

Flow | DST SRC DST |SRC |VID TPID | Pbits
MAC MAC IP IP
Addr. Addr. Addr. | Addr.

A MAC- MAC- IP-G1 | IP-S1 | SVID1 | 0x88a8| Any
Gl S1

© The Broadband Forumll rights reserved
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B MAC- MAC- IP-G2 | IP-S2 | SVID1 | 0x88a8| Any
G2 S2

C MAC- MAC- IP-G3 | IP-S3 | SVID1 | 0x88a8| Any
G3 S3

D MAC- MAC- IP-G4 | IP-S4 | SVID1 | 0x88a8| Any
G3 S4

6. The Ethernet Traffic Generator should be configure to transmit the following upstream IGMP join/leave messages for each of
the above multicast groups using the following parameters:

Flow | User SRC SRC VID | TPID | Pbits
port MAC IP
Addr. Addr.
E 1 MAC-U1 | IP-U1 | None| None | None
F 2 MAC-U2 | IP-U2 | None| None | None

Test Procedure
Omitted in Abstract Test Plan: Referlttp://www.broadbandorum.org/techical/test_cert programs.php

OMCI Procedure Details
Refer to Appendix B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referlttp://www.broadbandorum.org/technical/te cert _programs.php

Remarks
I None
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6.3.14 IGMP Transparent forwarding

Test Name
IGMP Transparent forwarding

Test Definition ID
ONU.6.3.14
ReferenceDocument
BBF TR-156[3]
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

BBF TR-156:
1 R-10The ONU MUST support adding arTag to upstream untagged traffic received from thaterface.

1 R-20The ONU MUST support adding aTag or STag toupstream untagged traffic.
1 R-34The ONU MUST support adding arT&g in the upstream direction fortQgged, untagged, ampdiority-tagged frames.
1 R-82The ONU and OLT MUST support the identification and processing of upstream IGMP messages. Whenitdnsgunc
disabled on a port and/or VLAN, these messages are transparently forwarded.
Note: Only the second sentence H8Ris verified by this test.

Test Objective

April 2013 © The Broadband ForurAll rights reserved 1690f 235



GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

Verify the ONU suports the IGMP transparent forward functionon a single Uinterfacecorfiguredto pass untagged traffic across
the Uinterface. This test verifies both the OMCI configuration responses and support of active user traffic. The-Vaghs S
added to upstream traffic by the ONU before crossing tharRé&ace. Note that onlghe default behaviour described in the second
half of R-82 is verified in this test.

Test Configuration
1. ONU is powered and connected to ODN

2. ONU has been activated by the OLT Emulator, has been ranged, and a GEM port for OMCI has been createdés a result
ONU-ID assignment.

3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values.

4. The Ethernet Traffic Generator should be configured to transmit Ethernet frames upstream with the following parameters:

U Interface
UN | MACD{MAC S Outer VLAN T: Inner VLAN T: Ethertype IPD/ | IP S, Outer VLAN T Inner VLAN Te GEN| T-CON
Port#| Value | Value| TPIL| Phit | DE | viC | TPIL| Pbits [CFlorDI| VIC | Value| Value| Value| TPIL | Pbitt | DE [ VIC | TPIL | Pbits [CFlor DI VIE | Port# Numbe
1 MAC_MC| MAC:| nia na | na n/a nia na | na [ na [ oxoso] IP_mC | IPI na | na n/a na [ oAl o | x  [svib | Em:| TconT|

5. Only 1 user traffic class should be configured on the ONU (via defined OMCI messages below), requiring 1 GEM peort (Alloc
ID, T-CONT, PortID).
Test Procedure
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Annex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks

1 No MAC filtering should be enabled on the ONU during these tests, or it should be configured to allow the test user traffic t
pass through the ONU.
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6.4 Non-IGMP Controlled Multicast and Broadcast

6.4.1 Downstream Broadcast Handling, Single tinterface

Test Name
Downstream Broadcast Handling, Singleriterface

Test Definition Number

ONU6.4.1
Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU
Requirement Description
TR-156
1 R-113If the ONU receives a tagged frame on a downstream GEM Port, it MUST fonvwaralliU-interfaces that are
members of that VLAN.

Test Objective
Verify the ONU passes frames with broadcast destination MAC addresses in the downstream directidrrnterédices that are

members of the VLAN cont aiestésgerformed bonhONU deviceswetd Isilerfacea d e r s . Thi s

Test Configuration
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1. TheONU is powered and connectedtie ODN

2. TheONU has been activated by the OLT Emulator, has been ranged, and a GEd @dMCI has been created as a result of
ONU-ID assignment

3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values.

4. ONU has successfully completed test cases in section 6.1.

5. The OLT Emulator should be configure to transmit the following downstream Ethernet frames:

MAC DA Outer VLAN Tag Inner VLAN Tag Ethertype
Value | Value TPID Pbits DEI VID TPID Pbits |CFl or DEI VID Value | Value | Value | Port# | TPID Pbits DEI VID TPID Pbits |CFl or DEI' VID Port #

MAC-BRD MAC1 n/a n/a n/a nla 0x88A8 0 0 SvID1 X X X GEM2 n/a n/a n/a n/a n/a n/a nla nla 1

MAC-BRD MAC1 n/a n/a n/a nla 0x88A8 0 0 SVID2 X X X GEM2

Test Procedure
Omitted in Abstract Test Plan: Referhidp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstact Test Plan: Refer tatp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
I None
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6.4.2 Downstream Broadcast Handling, Multiple U-interfaces
Test Name
Downstram Broadcast Handling, Multiple-loterfaces

Test Definition Number

ONU6.4.2
Reference Document
BBF TR-156[3]

ITU-T G.988[2]
Test Type
Conformance
Ted Requirement Type
Conditionally Mandatory (if ONT has multiple user ports)
Unit Under Test
ONU
Requirement Description
BBF TR-156
1 R-113If the ONU receives a tagged frame on a downstream GEM Port, it MUST forward itkénddirfaces that are
members bthat VLAN.

Test Objective
Verify the ONU passes frames with broadcast destination MAC addresses in the downstream directidrinterédices that are
members of the VLAN contained in the fr ameodtplebiatarfdces. s . Thi s

Test Configuration
1. TheONU is powered and connectedthe ODN
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2. TheONU has been activated by the OLT Emulator, has been ranged, and a GEd dCI has been created as a result of
ONU-ID assignment

3. The OLT Emulator has instructéide ONU to reset its MIB to factory default values.

4. ONU has successfully completed test cases in section 6.1.

5. The OLT Emulator should be configure to transmit the following downstream Ethernet frames:

MAC DA Outer VLAN Tag Inner VLAN Tag Ethertype

Value | Value | TPID | Pbits DEI VID TPID | Pbits |CFlor DEI VID Value | Value | Value | Port# | TPID | Phits DEI VID TPID | Pbits [CFlor DEI VID Port #
MAC-BRD MAC1 n/a nla n/a nla 0x88A8 0 0 SvID1 X X X GEM3 nla nla nla n/a nla n/a nla n/a 1&2
MAC-BRD MAC1 nla nla nla nla 0x88A8 0 0 SvID2 X X X GEM3 _ _ _ _ _ _ _ _ _

Test Procedure
Omitted in Abstract Test Plan: Reterhttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
 None
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6.5 Filtering

6.5.1 Test Case Reserved For Future Use

6.5.2 Test Case Reserved For Future Use

6.5.3 Test Case Reserved Forfuture Use

6.5.4 Test Case Reserved For Future Use

6.5.5 Test Case Reserved For Future Use

6.5.6 Test Case Reserved For Future Use

6.5.7 Test Case Reserved For Future Use

6.5.8 Test Case Reserved For Future Use

6.5.9 Test Case Reserved For Future Use

April 2013 © The Broadband ForurAll rights reserved 1750f 235



GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

6.6 TR-1560ther

6.6.1 2000Byte Frames Supprted by the ONU

Test Name
2000Byte Frames Supported by the ONU

Test Definition Number
ONU 6.6

Reference Document
BBF TR-156[3] Section 4.4

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

BBF TR-156
1 R-4 The ONU/ONTMUST support frame size of 2000 bytes as per IEEE 802.3as

Test Objective
Verify thatthe ONU supportdrame size of 2000 bytes as per IEHR 8as
Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN

2. ONU under test has been activated by the OLT Emulator, has been ranged, and a GEM port for OMCI has been created by
PLOAM.
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3. The Ethernet Traffic Generator is configdrto transmit taggedthernet frames witframe size of 2000 bytes as per IEEE
802.3asupstream with the following parameters:

Outer VLAN Tz Inner VLAN T
Port4 Value| Valuel TPI[| Pbits| DE VIC | TPIL| Pbits|CFlor[DIVIC | Valug Value Valuef TPIL| Pbits| DE | VIC | TPIL[| Pbits{CFlor|DIVIC | Port4 Numbel
1 MACI| MAC:| nla n/a n/a n/a | 0x810 SPbitsI X SVID X X X n/a n/a n/a n/a | 0x810( SPbits| x SVID| GEM:| TCONT

4. The Ethernet Traffic Generator is configured to transmit tadgtgbdrnet frames witframe size 52000 bytes as per IEEE
802.3adownstreanwith the following parameters:

MAC [ Outer VLAN T: Inner VLAN Ti EthertypelP D/
Value| Value| TPI[ | Pbits| DE VIC TPIL | Pbits |CFlor DI VIC | Value| Value| Value| Port# TPI[| Pbits| DE VIC TPIL | Pbits |CFl or DI VIC | Port#
MAC:| MAC:| nla n/a n/a n/a | 0x810( SPbits X SVD1 X X X GEM!| nla n/a n/a n/a | 0x810( SPbits X SVID 1

Test Procedure
Omitted in Abstract Test Plan: Refertttip://www.broalbandforum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Appendix B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
M1 None
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6.6.2 Test Case Reserved For Future Use
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6.7 Initial provisioning of ONU

6.7.1 Local setting of a registration ID at the ONU (ONU retains the Registration ID indefinitely)
Test Name
Local setting of a registratid at the ONU(ONU retains the Registration liddefinitely)
Test Definition Number
ONU.6.7.1

Reference Document
BBF TR-156[3]

ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test

ONU

Requirement Description
1 R-1520NU that support the registration ID approach MUST support the local setting of a registration 1D
1 R-1530NU that support the registration ID approach MUSairethe registration ID indefinitely

Test Objective
To verify that the ONUetains indefinitely the Registration 1D

Test Configuration
1. TheOLT emulator and ONU under test are connected to the same ODN
2. TheONU under test is power off.
3. Deactivate ONU autodi®vermodeif this functionality is available at the OLT emulator

April 2013 © The Broadband ForurAll rights reserved
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Test Procedure
Omitted in Abstract Test Plan: Referhtip://www.broadbandorum.org/technical/test cert pn@ams.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
f None
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6.8 ONU Bring-up

6.8.1 New ONU Bring-up method for new ONU

Test Name
New ONU Bringup method on new ONU

Test Definition Number
ONU.6.8.1

Reference Document
ITU-T G.988[2]

TestType
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
ITU-T G.988Appendix |

Test Objective
To verify that a new ONU, that is, an
New ONU Bringup methal as described iTU-T G.988[2].
Test Configuration
1. ONU has never been provisioned or if it has, it has begnalasioned.
2. ONU is powered off and connected to the ODN.
3. OLT emulator is poweredn active and connected to the ODN.

April 2013 © The Broadband ForurAll rights reserved
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4. The OLT emulator should be configured to send the sequence of PLOAM and OMCI messages required to fulfill the ONU
activation process, the OMCC establishment, MIB synchronization andiplt#&dprocesses.

Test Procedure
Omitted in Abstract Test Plan: Referhtp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refer hitp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
1 Old and new ONU as defined ¢.988[2] Apendx I.
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6.8.2 New ONU Bring-up method for old ONU

Test Name
New ONU Bringup method for old ONU

Test Definition Number
ONU.6.8.2

Reference Document
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
ITU-T G.988Appendix |
Test Objective
To verify that an old ONU, t hat i s, an ONU that has previo
completes the New QU Bring-up method
Test Configuration
1. ONU has previously been provisioned. For example, it has successfully pas€¥diies8. 1
2. OLT emulator is powered on, active and connected to the ODN.
3. ONU is powered on and has successfully achieved MIB synclatomz
4. The OLT emulator should be configured to send the sequence of PLOAM and OMCI messages required to fulfill the
ONU activation process, the OMCC establishment, MIB synchronization andipidBdprocesses.
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Test Procedure
Omitted in Abstract Test PlaRefer tohttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
f None
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6.8.3 Old ONU Bring-up method for ONU

Test Name
Old ONU Bringup method for ONU

Test Definition Number
ONU.6.8.3

Reference Document
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
ITU-T G.988Appendix |

Test Objective
To verify that an old ONU, t hat i s, an ONU that has previo
completes the Old ONU Bringp method as describedAppendix lof ITU-T G.988[2].
Test Configuration

1. ONU has previously been provisioned. For example, it has successfully pas€¥diiesi8. 1

2. OLT emulator is powered on, active and connected to the ODN.

3. ONU is powered on and has successfully achieved MIB synchronization.

4. The OLT emulator should be cagdired to send the sequence of PLOAM and OMCI messages required to fulfill the

ONU activation process, the OMCC establishment, MIB synchronization andipfdBd processes.
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Test Procedure

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php
OMCI Procedure Details

Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
1 None
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6.8.4 New ONU Bring-up method for new ONU with encrypted OMCC

Test Name
New ONU Bringup method for new ONU with encrypted OMCC

Test Definition Number
ONU.6.8.4

Reference Document
ITU-T G.988[2]

ITU-T G.984.3[4]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

ITU-T G.988section 7.2.2 Encryption

ITU-T G.984.3section 12.2 Encryption system

ITU-T G.984.3section 12.3 Key exchange and switnler

Test Objective
The purpose of the test is to verify that an ONU is able to complete the OMCla@yisalion with the OMCC channel encrypted.

Test Configuration
1. ONU has never been provisioned or if it has, it has begalasioned.

2. ONU successfully completed Tes84..
3. ONU is powered off and connected to the ODN.
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4. OLT emulator is powered on, activedaconnected to the ODN.

The OLT emulator should be configured to send the sequence of PLOAM and OMCI messages required to fulfill the ONU activation
process, the AES key exchange, the OMCC establishment, the OMCC configuration as an encryfidedMdrsynchronization

and MIBupload processes.

Test Procedure

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
f None
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6.9 MIB and Alarm Synchronization

6.9.1 Alarm synchronization

Test Name

Alarm synchronization
Test Definition ID
ONUG6.9.1

Reference Document
ITU-T G.988[2]:

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
ITU-T G.988Appendix |

Test Objective
The purpose of this test is to verify that the ONU is able, first to upload its alarm table when the OLT detects anraketoh waikie
and second to incremens Alarm sequence number value.

Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN

2. ONU under test has been activated by the OLT emulator, ranged, and a GEM @&CI has been created as a result of
ONU-ID assignment
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3. Ethernet traffic generator is connected with the ONU under test and Ethernet port of the ONU under test is up. No need of
Ethernet traffic

Test Procedure
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
f None
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6.9.2 MIB synchronization: Correct Data Sync

Test Name
MIB synchronization

Test Definition ID
ONUG6.9.2

Reference Document
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
ITU-T G.988Appendix |

Test Objective
The purpose of this test is to verify that the ONU is able to answer witlgtiiteiB DataSync value

Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN

2. ONU under test has been activated by the OLT emulator, ranged, and a GEM @&CI has been created as a result of
ONU-ID assignment
Test Procedure
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B
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Pass/Fail Criteria

Omitted in Abstract Test Plan: Referhtip://www.broadbandorum.org/technical/test_cert_programs.php
Remarks
f None
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6.9.3 MIB synchronization : MIB Upload

Test Name
MIB synchronizaibn

Test Definition ID
ONU.6.9.3

Reference Document
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
ITU-T G.988Appendix |

Test Objective
The purpose of this test is to verify that the ONU is able to upload its MIB on request of the OLT.

Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN

2. ONU under test has been activated by the Ointlator, ranged, and a GEM péot OMCI has been created as a result of
ONU-ID assignment
Test Procedure
Omitted in Abstract Test Plan: Referlttp://www.broadbandorum.omy/technical/test_cert programs.php
OMCI Procedure Details
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Refer toAnnex B
Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technicdtest cert programs.php

Remarks
f None

April 2013 © The Broadband ForurAll rights reserved 194 0f 235


http://www.broadband-forum.org/technical/test_cert_programs.php

GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

6.10 Software Image Downloa

6.10.1 Software Image Download, multiple window sizes, padded final window

Test Name
Software Image Download, multiple window sizes, padded final window

Test Definition Number

ONU.6.10.1
Reference Document
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
ITU-T G.988Appendix |

Test Objective

Verify the ONU is al# to perform the software image download procedure under the following conditions:
I. Multiple window sizes proposed by the OLT
il. OLT inserts padding final sections (if software image is not evenly divisible by the window size)

Test Configuration
1. ONU is powerednd connected to ODN
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2. ONU has been activated by the OLT Emulator, has been ranged, and a GEd PdMCI has been created as a result of
ONU-ID assignment

3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values.

4. ONU vendor ha provided valid software image to use in testing.

Test Procedure
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
Measureé/calculated values used in testing:
1 Software image size (bytes):
1 OLT Window Size (integer): 32
1. ONU chosen window size (integer):
2. Number of sections per software image (integer):
3. Number of windows per software image (integer):
1 OLT Window Size (integer):&
1. ONU chosen window size (integer):
2. Number of sections per software image (integer):
3. Number of windows per software image (integer):
1 OLT Window Size (integer): 64
1. ONU chosen window size (integer):
2. Number of sections per software image (integer):
3. Number ofwindows per software image (integer):
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6.10.2 Software Image Download, shortened final window
Test Name
Software Image Download, shortened final window

Test Definition Number

ONU.6.10.2
Reference Document
ITU-T G.988[2]

Test Type
Conformance
Test Requirement Type
Mandatory
Unit Under Test
ONU
Requirement Description
ITU-T G.988Appendix |
Test Objective
Verify the ONU is able to perform the software image download procedure under tirfgltmnditions:
i. OLT shortens the final window (if software image is not evenly divisible by the window size) by setting the AR bit in the
Download_Section_cmd for the final section of the software image.
Test Configuration
1. ONU is powered and connected@Q®N
2. ONU has been activated by the OLT Emulator, has been ranged, and a GEd POMCI has been created as a result of
ONU-ID assignment
3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values.
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4. ONU vendor has provided validfware image to use in testing.
Test Procedure
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php
OMCI Procedure Details

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php
Remarks
Measured/calculated values used in tggstin
1. OLT Window Size (integer): 32
2. Software image size (bytes):
ONU chosen window size (integer):
Number of sections per software image (integer):
Number of windows per software image (integer):

o s~ w
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6.10.3 Failed Software Image Download, missing section

Test Name
Faied Software Image Download, missing section

Test Definition Number

ONU6.10.3
Reference Document
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test

ONU

Requirement Description

ITU-T G.988Appendix |

Test Objective

Verify the ONU is able to detect a gap in the section number within the Download_Section_cmd, and report the error to the OLT

Test Configuration
1. ONU is powered and connected to ODN.
2. ONU has been activated by the OLT Emulator, has been ranged, and a GEM @CI has been created as a result of
ONU-ID assignment
3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values.
4. ONU vendor has provided valid softwaredge to use in testing.

Test Procedure
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Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
Measured/calculated values usedesting:

1 OLT Window Size (integer): 32

Software image size (bytes):

ONU chosen window size (integer):

Number of sections per software image (integer):

= =4 4 2

Number of windows per software image (integer):
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6.10.4 Failed Software Image Download, incorrect section CRC

Test Name
Failed Software Image Download, incorrect section CRC

Test Definition Number

ONU.6.10.4
Reference Document
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandaory

Unit Under Test

ONU

Requirement Description
ITU-T G.988Appendix |

Test Objective
Verify the ONU is able to detect and report an incorrect CRC for an OMCI message transporting a Download_Section_cmd.

Test Configuration
1. ONU is powered and connected@®N.
2. ONU has been activated by the OLT Emulator, has been ranged, and a GEdM PdCI has been created as a result of
ONU-ID assignment
3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values.
4. ONU vendor has provided vali@fware image to use in testing.
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Test Procedure
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
Measured/calculated vada used in testing:

1 OLT Window Size (integer): 32

Software image size (bytes):

ONU chosen window size (integer):

Number of sections per software image (integer):

= =4 =

Number of windows per software image (integer):
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6.10.5 Failed Software Image Download, incorrect sitware image CRC

Test Name
Failed Software Image Download, incorrect software image CRC

Test Definition Number
ONU6.10.5

Reference Document
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
ITU-T G.988Appendix |
Test Objective
Verify the ONU is able to detect and report an incorrect CRC for the complete software image after the OLT issues the
End_Software_Downloadoomand. It is assumed the software image was transferred to the ONU without error.
Test Configuration
1. ONU is powered and connected to ODN.

2. ONU has been activated by the OLT Emulator, has been ranged, and a GEdM PdCI has been created as a result of
ONU-ID assignment
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3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values.
4. ONU vendor has provided valid software image to use in testing.
5. ONU must have passed tests O8110.1 and ONU6.10.2.

Test Procedure

Omitted in Abstract &st Plan: Refer tbttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details

Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
Measured/calculated values used in testing:

l

= =42 4 2

OLT Window Size (integer): 32
Software image size (bytes):
ONU chasen window size (integer):

Number of sections per software image (integer):
Number of windows per software image (integer):

April 2013 © The Broadband ForurAll rights reserved

ATP-247 Issuel?2

2040f 235


http://www.broadband-forum.org/technical/test_cert_programs.php
http://www.broadband-forum.org/technical/test_cert_programs.php

GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

6.10.6 Test Case Reserved For Future Use
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6.10.7 Activate uncommitted software image

Test Name
Activate uncommitted software image

Test Definition Number
ONU.6.10.7

Reference Document
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description

ITU-T G.988Appendix |

Ted Objective

This test verifies the ONU is able to activate an uncommitted, valid software image, which may have been newly dowrleaded to

ONU (outside the scope of this test). Once the uncommitted software image is running, the ONU is power ayslad tbfalls
back to the committed software image.

Test Configuration
1. ONU is powered and connected to ODN
2. ONU has been activated by the OLT Emulator, has been ranged, and a GEd POMCI has been created as a result of
ONU-ID assignment
3. The OLT Emiator has instructed the ONU to reset its MIB to factory default values.
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4. ONU has two valid software images loaded, one must be committed and active, the other must be uncommitted, and inactive.
(This may require the OLT Emulator to download a new, valfthgre image to the ONU).

Test Procedure
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Referto Annex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
f None
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6.10.8 Commit software image

Test Name
Commit software image

Test Definition Number

ONU.6.10.8
Reference Document
ITU-T G.988[2]

Test Type

Conformance

Test Requirement Type
Mandatory

Unit Under Test

ONU

Requirement Description
ITU-T G.988Appendix |

Test Objective
This test verifies the ONU is able to commit a valid software image.

Test Configuration
1. ONU is powered and connected to ODN
2. ONU has been activated by the OLT Emulator, has been ranged, and a GEd PdMCI has been created as a result of
ONU-ID assignment
3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values.
4. ONU has two valid software images loaded, one must be committed and active, the other must be uncommittetdyeand ina
Note: This may require the OLT Emulator to download a new, valid software image to the ONU.
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5. ONU has passed test ON&J10.7.
Test Procedure

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
1 None
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6.11 Circuit Packs

6.11.1 Test Case Reserved For Future Use

6.11.2 Test Case Reserved For Future Use
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6.11.3 Cardholder or port mapping package for integrated ONU

Test Name
Cardholder match or pomapping package for integrated ONU

Test Definition Number
ONU.6.11.3

Reference Document
ITU-T G.988[2]

Test Type
Conformance

Test Requirement Type
Conditionally Mandatoryiftegraed ONU devices

Unit Under Test
ONU

Requirement Description
ITU-T G.988Appendix |
Test Objective
To verify that theONU is able tanstantiatethe cardholder goort mapping packageithout any configuration coming from the OLT
Test Configuration

1. OLT emuhtor and ONU under test are connected to the ODN.

2. ONU under test is power off

3. ONU activation and OMCC establishment processes have been successfully completed.
Test Procedure
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php
OMCI Procedure Details
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Refer toAnnex B
Pass/Fail Criteria

Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
f None
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6.11.4 Test Case Reserved For Future Use

6.11.5 Test Case Reserved For Future Use

6.11.6 Test Case Reserved For Future Use

April 2013 © The Broadband ForurAll rights reserved 2130f 235



GPON ONU Conformance Abstract Test Plan ATP-2471ssue0?2

Annex A: TestCaseTemplate

Test Name
Degriptive name of test.

Test Definition Number

Test Definition Number ABG-x.y where:
ABC  Code identifying test type, as defined in the Test Plan:
1 ONU for ONU Conformance Tests

X Subsection number from WZ47 within which this test is defined.

y Number d the test case.

Reference Document
BBF TR-156

ITU-T G.988,
Etc.

Test Type
Conformance

Test Requirement Type

Indicate if the test case is Mandatory or Optional. In general, test cases that verify mandatory (MUST) requirementslefingd lbbs mandatp and test
cases that verify optional (SHOULD/MAY) requirements will be defined as optional. However, the ultimate decision resitiesdeitblopers of this test plan.
Tests that address a subset of device types, should be noted within this fielkdafRpte, tests that are mandatory only for nreutiscriber ONUs are classified
as AMandatory for multiple user port deviceso.

Unit Under Test
ONU

Requirement Description
List of requirementérom the appropriate specificationtiat areapplicable for tis test. Note: A test case should test as small a set of requirements as is
practical.

Test Objectve
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Succinct description of the test purpose

Test Configuration

Preconditions description if needed

Succinct description of the test configuratldkee GEM pat/TCONT usage, VIDs, #it, etc. A test configuration schematic may also be used to add clarity to
the test configuration description.

Test Procedure
Description of the test procedurensidering that OMCI verification is part of the test procedure ésitribed in a dedicated section

OMCI Procedure Details
Pointer to a specific annex with OMCI Implementation descrigfigst of impacted ME and messages exchahijes required for interoperability tests.

Pass/Fail Criteria
A detailed description of theiteria upon which to base a pass/fail determination.

Remarks
Description of any particular observations that might affect the test result
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Annex B: OMCI Procedure Details

The OMCI message sequences used in implementing the test cases described in this decavsaiabée iHD-284[8]
The schema used by those message sequences is avail&GhR8B|[7].
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Annex C: OMCI Scrambler Principle of Operation

The OMCI scrambler operath used by the OLT emulator for ONU conformance testing shall operate with respect to the following

common principles and rules:

Omitted in Abstract Test Plan: Refertttip:/Avww.broadbangorum.org/technical/test_cert_programs.php
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Annex D:

OMCI Scrambler Example Implementation

import java.io.*;
import java.util.Scanner;

class OMCIlcommand {
public String comment;
public String source;
public String type;
public String cmd;
public String MEID;
public String[] attr;
public String[] attrName;
public String[] attrValue;
public int order;

}

public class OMCI_Scrambler {

public static void main(String[] args) throws IOException {

April 2013

Scanner s = null;

FileWriter w = null;

FileWriter log = null;

String Line = null;

String Temp = null;

String[] TableAttr = null;

int MaxCmdCnt = 1024;
OMCIlcommand[] Commands = new OMClcommand[MaxCmdCnt];
String LogStr = new String();

String commandTemp = new String();
int row =0;

intn=0;
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inti=0;

intj=0;

int cand;

int position = 1;

int loopcnt = 0;

String Attrboundary =",";

String ErrLogName = "errLog.txt";

if(0 == args.length)

{

System.out.printin("pls input the sorce file name with .txt");

return;

try {

s = new Scanner(new BufferedReader(new FileReader(args[0].toString())));

/I s.useDelimiter®)(\n\\r\t)*;");
s.useDelimiter(";");
while (s.hasNext()) {

row++;
Line = s.next().trim();
if (Line.contains("/1))

{
}

Line = Line.split("//")[O];
if (ILine.isEmpty()) {

commandTemp = Line.split("//")[1].trim();

/* Line has no '(' or '}; skip and log err */
if (('Line.contains("(")) || ('Line.contains(*)"))) {
try {
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log = new FileWriter(ErrLogName, true);
/l'log error and return;

LogStr=row +"  Attrs Not Find '(* or\p\r";
System.out.printin(LogStr);
log.append(LogStr);

} finally {
if (log != null) {
log.close();
}
}
continue;

}

[* TableAttr input format check */
if (Line.contains("[")) {
/*
* if tableAttr different counters of ‘[ and 'T',skip
*and log err
*/
boolean flag = false;
if (Line.split(("\\[")).length != Line.split((\]")).length) {
try {

log = new FileWriter(ErrLogName, true);
/l'log error and return;
LogStr = row
+"  TableAttr counter of " different form\j\r";
System.out.println(LogStr);
log.append(LogStr);
} finally {
if (log '=null) {
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log.close();

}

continue;

}

Temp = Line.substring(Line.indexOf([), Line
JastindexOf(]) + 1)
TableAttr = new String[Temp.split{]").length];
TableAttr = Temp.split(\]");
for (i = 0; i < TableAttr.length; i++) {
if (TableAttr[i].contains(",")) {
try {
log = new FileWriter(ErrLogName, true);
/l'log error and return;
LogStr = row
+"  TableAttr Find Yh\r";
System.out.printin(LogStr);
log.append(LogStr);
flag = true;
break;

} finally {
if (log !'= null) {
log.close();
}

}

if (flag) {
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continue;

}
if (n >= MaxCmdCnt) {

System.out.printin("too many cmds to process !'");
return;

}

Commands[n] = new OMCIlcommand();

if(lcommandTemp.isEmpty())

{
Commands[n].comment = "//" + commandTemp.trim();
commandTemp =",

}

else

{
Commands[n].comment = ";

}

Commands[n].order = 0;
Commands[n].source = Line;

Commands[n]ype = Line.split(\(")[0].trim();

Line = Line.split("\(")[1];
Line = Line.split("\)")[0].trim();

Commands[n].cmd = Line.split(Attrboundary, 3)[0].trim();
Commands[n].MEID = Line.split(Attrboundary, 3)[1].trim();
if (Line.split(Attrboundary, 3).length == 2) {
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Commands[n].attr = new String[0];
} else {
Line = Line.split(Attrboundary, 3)[2];
Commands[n].attr = Line.split(Attrboundary);
}
int L = Commands[n].attr.length;
Commands[n].attrName mew String[L];
Commands[n].attrValue = new String[L];
forG=0;j<L;jt+){
Commands[n].attrName[j] = Commands[n].attr(j]
split("=")[0].trim();
Commands[n].attrValue[j] = Commands|[n].attr(j]
split("=")[1].trim();

}
n++;
}
else
{
}
}
} finally {
if (s !=null) {
s.close();
}
}

/* check if exists create cmd */
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boolean errExist = false;
for(i=0;i<n;i++){
if (Commands[i].cmd.compareTolgreCase("Set") ==
&& (!Commands[i]. MEID.contains("!"))) {
for(j=0;j<n;j++){
if ((Commands]j].cmd.compareTolgnoreCase("Create") == 0)

ATP-247 Issuel?2

&& (Commands|j].MEID.compareTo(Commands[i].MEID) == 0)) {

break;
}
}
if j>=n){
errExist = true;
[* err log */
try {
log = new FileWriter(ErrLogName, true);
/l'log error and return;
LogStr=row +" Entity " + Commands]i].type
+" MelD " + CommandsJ[i].MEID
+ " has no crea msgn\r";
System.out.printin(LogStr);
log.append(LogStr);
} finally {
if (log !'= null) {
log.close();
}
}
}
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}
if (errExist) {
return;
}
try {
String FormatFileName = "FormattedOriglrixt";
w = new FileWriter(FormatFileName);
for(i=0;i<n;i++){
String Reconst = new String();
if (Commands[i].comment.contains("//"))
{
Reconst = Commands[il.comment \A\H";
w.write(Reconst);
}
Reconst =CommandsJi].type + "(" + Commands][i].cmd
+ Attrboundary + Commands[i].MEID;
for (j = 0; ] < CommandsJi].attr.length; j++) {
Reconst = Reconst + ", " + Commands]i].attrName[j] + "="
+ Commandsi].attrValue[j];
}
Reconst = Reawst + ");\r\n";
w.write(Reconst);
}
} finally {
if (w!=null) {
w.close();
}
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}

position = 1,
loopcnt = 0;
do{

int count = (int) (Math.random() * (nposition + 1));

1=-1
cand =-1;
do{

j+t;

if (Commandsf[j].order == 0) {

cand++;
}
} while (count != cand);
cand =j;
loopcnt++;
if (loopcnt > 1000) {

System.out.printin("err happen, excessive looping !');

try {

log = new FileWriter(ErrLogName, true);

/l'log eror and return;

LogStr = " err!! check the errlog\r";

log.append(LogStr);

} finally {
if (log = null) {
log.close();
}

}

return;

}

if (Commands[cand].order == 0) {
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boolean valid = false;
[* This loop is the test that a SET comes after the corresponding CREATE */
if ((Commands[cand].cmd.compareTolgnoreCase("Set") == 0)
&& ('Commands[cand].MEID.contains("!"))) {
for 1=0;i<n;i++){
if ((CommandsJi].order > 0)
&& (Commands|i].cmd
.compareTolgnoreCase("Create") == 0)
&& Commands][i].MEID
.compareTo(Commands[cand].MEID) == 0) {

valid = true;
break;
}
}
} else {
valid = true;

}

if (valid) { /*This loopis the test that pointer Attr happen after the corresp. CREATE */
for (j = 0; j < Commands[cand].attr.length; j++) {
if {Commands[cand].attrValue[j].contains("!")) {
for(i=0;i<n;i++){
if ((Commands[cand].attrValue[j]
.compareTo(CommandsJ[i].MEID) == 0)
&& (Commands]i].cmd

.compareTolgnoreCase("Create") == 0)

&& (Commandsi].order == 0)) {
valid = false;
break;

}
if (valid == false) {
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break;

}

if (valid) { /*This loop is the test that VLAN table set happens after the corresp. VLAN SET's*/
if ( (Commands[cand].type.compareTo("Ext_VLAN_Tagging_Opr_Config_Data") == 0)
&& (Commands[cand].&tName][0].contains("RcvFrameVLANTagOperTbl")) ) {
for(i=0;i<n;i++){
if ((Commandsi].order == 0) &&

(CommandsJi].type.compareTo("Ext_VLAN_Tagging_Opr_Config_Data") ==0) ) {
for (j = 0; j < CommandsJi].attr.length; H {
if ((Commandsii].attrName[j].contains("InputTPID")) ||
(CommandsJi].attrName[j].contains("OutputTPID"))) {

valid = false;
break;
}
}
}
if (valid == false) {
break;
}
}
}
}
if (valid) {
Commands|[cand].order = position;
position++;
loopcnt = 0;
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}
}
} while (position <= n);
try {
String ScrambledFileName = "ScrambledOriginal.txt";
w = new FileWriter(ScrambledFileName);
for (position = 1; position <= n; position++) {
for(i=0;i<n;i++){
if (Commands]i].order == position) {
String Reconst = new String();
Reconst = Commandsi].type + "(" + Commands[i].cmd
+", "+ CommandsJ[i].MEID
for (j = 0; j < CommandsJi].attr.length; j++) {
Reconst = Reconst + ", " + Commands]i].attrName][j]
+"=" + Commands]i].attrValue[j];
}
Reconst = Reconst + "\r\n";
w.write(Reconst);
}
}
}
} finally {
if (w !=null) {
w.close();
}
}

[* create--> create + set */
[* set--> set + set */
1*{

int currentN = n;
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for (i=0; i < currentN; i++) {
if ((CommandsJi].cmd.compareTolgnoreCase("Create") == 0)
|| ((Commands|i].cmdompareTolgnoreCase("Set") == 0) && (CommandsJi].attr.length

>1)){
for (j = 0; j < CommandsJi].attr.length; j++) {

if (n >= MaxCmdCnt) {
System.out.printin("too many cmds to process !'");
continue;

}

Commands[n] snew OMClcommand();
Commands[n].comment = ";
Commands|n].order = 0;

Commands[n].source = null;

Commands[n].type = Commands]i].type;
Commands[n].cmd = "Set";
Commands[n].MEID = CommandsJi].MEID;
Commands[nhttr = new String[1];

Commands[n].attrName = new String[1];
Commands[n].attrValue = new String[1];

Commands[n].attrName[0] = CommandsJi].attrName[j];
Commands[n].attrValue[0] = Commands]i].attrValue[j];

n++:
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}
try {
String FormatFileName = "FormattedSplitted.txt";
w = new FileWriter(FormatFileName);
for 1=0;i<n;i++){
if (Commands[i].comment.contains("//"))
w.write(Commands[i].comment 4rin");
}
String Reonst = new String();
Reconst = Commandsi].type + "(* + Commands[i].cmd
+ Attrboundary + Commands|[i].MEID;
for (j = 0; j < CommandsJi].attr.length; j++) {
Reconst = Reconst + ", " + Commands]i].attrName[j] + "="
+ CommandsJi].atialue[j];
}
Reconst = Reconst + "\r\n";
w.write(Reconst);
}
} finally {
if (w!=null) {
w.close();
}
}
for(i=0; 1< n;i++)
{

Commandsji].order = 0;
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position = 1,
loopcnt = 0;

int count =(int) (Math.random() * (i position + 1));

]=-1
cand =1,
do{
j+t;
if (Commands[j].order == 0) {
cand++;
}
} while (count != cand);
cand = |;
loopcnt++;

if (loopcnt > 100) {
System.out.printin("err happerarct halase !');

try {
log = new FileWriter(ErrLogName, true);
/l'log error and return;
LogStr = " err!! check the errlog\r";
log.append(LogStr);
} finally {
if (log = null) {
log.close();
}
}
retun;
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}

if (Commands[cand].order == 0) {
boolean valid = false;
if ((Commands[cand].cmd.compareTolgnoreCase("Set") == 0)
&& ('Commands[cand].MEID.contains("!"))) {
for(i=0;i<n;i++){
if ((CommandsJi].order > 0)
& & (Commands[i].cmd
.compareTolgnoreCase("Create") == 0)
&& Commands[i].MEID
.compareTo(Commands[cand].MEID) == 0) {

valid = true;
break;
}
}
} else {
valid = true;
}
if (valid) {

for (j = 0; j < Commands|[cand].attr.length; j++) {
if {Commands[cand].attrValue[j].contains("!")) {
for (i=0;i<n;i++) {
if ((Commands[cand].attrValue[j]
.compareTo(Commands[i]. MEID) == 0)
&& (Commands|i].cmd
.compareTolgnoreCase("Create") == 0)

&& (Commandsii].order == 0)) {

valid = false;

break;

April 2013 © The Broadband ForurAll rights reserved 2330f 235



GPON ONU Conformance Abstract Test Plan

if (valid == false) {

break;
}
}

}
}
if (valid) {

Commandsiand].order = position;

position++;

loopcnt = O;
}

}

} while (position <= n);

try {
String ScrambledFileName = "ScrambledSplitted.txt";

w = new FileWriter(ScrambledFileName);
for (position = 1; position <= n; position++) {
for(i=0;i<n;i++) {

if (Commands]i].order == position) {
String Reconst = new String();
Reconst = Commandsi].type + "("* + Commands[i].cmd
+", " + CommandsJ[i].MEID;
for (j = 0; j < CommandsJi].attr.length; j++) {
Reconst = Reconst + ", " + CommandsJi].attrName][j]
+"=" + CommandsJi].attrValue[j];
}
Reconst = Reconst + "\n";
w.write(Reconst);
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}
}
} finally {
if (w!=null) {
w.close();
}

Y

End of Broadband Forumbstract Test PlaATP-247
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