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Notice

The Broadbad Forum is a nogprofit corporation organized to create guidelines for broadband network system development and
deployment. This Broadband Forukbstract Test Plahas been approved by members of the Forum. Tioiadband Forumbstract

Test Planis not binding on the Broadband Forum, any of its members, or any developer or service provider. This Broadband Forum
Abstract Test Plams subject to change, but only with approval of members of the ForumAb&isact Test Plars copyrighted by

the Broadband Forum, and all rights are reserved. Portions oAlisisact Test Plamay be copyrighted by Broadband Forum
members.

THIS SPECIFICATION IS BEING OFFERED WITHOUT ANY WARRANTY WHATSOEVER, AND IN PARTICULAR, ANY
WARRANTY OF NONINFRINGEMENT IS EXPRESSLY DISCLAIMED. ANY USE OF THIS SPECIFICATION SHALL BE
MADE ENTIRELY AT THE IMPLEMENTER'S OWN RISK, AND NEITHER the Forum, NOR ANY OF ITS MEMBERS OR
SUBMITTERS, SHALL HAVE ANY LIABILITY WHATSOEVER TO ANY IMPLEMENTER OR THIRD PARTY FOR ANY
DAMAGES OF ANY NATURE WHATSOEVER, DIRECTLY OR INDIRECTLY, ARISING FROMIHE USE OF THIS
SPECIFICATION.

Broadband Forumbstract Test Plasmay be copied, downloaded, stored on a server or otherwiBstriéuted in their entirety only,
and may not be modified without the advancetemitpermission of the Broadband Forum.

May 2014 © The Broadband ForurAll rights reserved 2 0f 233



GPON & XG-PON1 ONU @nformance Abstract Test Plan ATP-247Issue3

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

© 2014 The Broadband Forum. All rights reserved.This Broadband Forum document
(ATP-247) specifies the Test Plan on which is based tiBBF.247 Certification Program for
G-PON & XG-PON1 ONU products. Through an open selection process, the Broadband
Forum entered into an agreement withone or more independent Test Agencies to offer
commercial testing services against this Test Plan and to confirm results to the Broadban
Forum in connection with the Forum's delivery ofBBF.247 Certification. Offering
Certification testing services agaist this Test Plan is reserved to the Test Agencies duly
authorized by the Broadband Forum. Broadband Forum members can independently test
againstATP-247, but may only produce limited reports which only detail wkere 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 certificatidasting by a duly authorized Test
Agency. Further details on the Broadband Forum Certification Programs can be found
at http://www.broadband-forum.org
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Executive Summary

In order to create a process for the onggingmotion of GPON interoperability, rBadband Forunmhas embarked on a GPON
certification program. The core feature of this program is the verification of GBPRW adherence to the relevant BBF and {TU
technical specifications by accredited testing agsnto provide a consistent scope for this verification, BBF developed test plans
that are to be used by the testing agencies 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 verifies that the OMCI implementation contained in a GPON ONU adheres to the practices described in
Appendix | and Il of G.988.

Updates for Issue3 include:
1 Support of XGPON1
1 Inclusion of the Mulimanaged ONU profile allowing the support of SFP/ONU and PON fed VDSL2 ONU types (including
the already existing ONU/RG type)

Abstract Test Plan Notes:

The AbstractTest Plan (ATP) version of this documertoves specific items from each test case, such as the test procedure and
pass/fail metrics. These items are contained in the full text wiii?47i3. The full IR-247i3 is available to Broadband Forum
members in good standing, and may be downloademn fthe Broadband Forum websitéhttp://www.broadband
forum.org/private/download/H247_Issuel.pdf.
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1 Purposeand Scope

1.1  Purpose

This test plan describes a series ofgekat may be used to verify whether particular ONU implementations confoFR-156 [3]
functional requirements, and that the related configuration recommendations from the OMCI Implementer's Guide have been
implemented

1.2  Scope

The tests casatefined iINATP-247 arededicated to testing standards conformance. This includes a limited set of key test cases that
can verify the conformance of GPON ONU to a defined set of BroadbandmFBiR-156 [3] requirements, and theelated
recommendations froppendix | and Il of G.98§2].

These test cases include verification of conformance regarding both the required GPON equipoteEmalitn and the
implementation of the OMCI protocol by that equipmeAT P-247 is designed to verify the particular functions of GPON
implementations that are the most critical toweafld service provide depl oyment s.

Testing of system level performance of GPON equipment is for further study.

XG-PON1 ONUs compliant with the ITI G.987 series of specifications may be tested using the test cases defined here to verify
their compliance with TRI56[3] and G.9882]. Test cases that verify extensions found in G.988 that are unique-RORG are for
futurestudy.

Note: The remainder of this document uses the term GPON in a generic manner toaejelTid-T TDM PON including GPON,

and XGPONL1. In the same way, the term GEM port refers to GEM port and XGEM port, and GTC refers to GTC and XGTC,
PLOAM to PLOAM and XPLOAM.
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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
MUST NOT
SHOULD

SHOULD NOT

MAY

May 2014

This wor d, orl R_REDed ,t emema nfsREQAt t he definition i
This phrase means that the definition is an absolute prohibition of the specification.

This word, ortheermi RECOMMENDEDO, means tlid@dsons ihpaniclarc oul d
circumstances to ignore this item, but the full implications need to be understood and carefully weighed b
choosing a different course.

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

This word, orthetermidt OP T ONAL 0, means that this item is ot
implementation that does not include this option MUST be prepared tapeeate with another implementatio
that does include the option.
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2.2 References

Thefollowing references are of relevance to tAlsstract Test PlarAt the time ofpublication, the editions indicated 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

Document Title Source Year
[1] REC21B Key words for use in RFCs to Indicate Requirement Levels IETF 1997
[2] G.988 ONU Management and Control Interfacee8ification (OMCI) ITU-T 2010
[8] TR-156 Using GPON Access in the context of TR Broadband Forum 2010
Issue 2
[4] G.9843 Gigabit-capable Passive Optical Networks-E&®N): ITU-T 2008
Transmission convergence layer specification
[5] G.984.2  Gigabitcapable Pasive Optical Networks (BON): ITU-T 2003
Physical Media Dependent (PMD) layer specification
[6] TR-101 Migration to EtherneBased Broadband Aggregation Broadband Forum 2011
Issue 2
[7] 1D-283 OMCI XML Schema for O247 Testingbbf2010.781.06 Broadband Forum 2012
[8] 1D-284 OMCI Message Sequences for Qb7 Testingbbf2010.887.16) Broadband Forum 2012
[9] G.993.2  Very high speed digital subscriber line transceive(¥RSL2) ITU-T 2011
[10] TR-114 VDSL2 Performance Test Plan Broadband Forum 2012
issue 2
[11] TR-167 GPON+fed TR101 Ethernet Access Node Broadband Forum 2012
issue 2
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[12] G.987.2  10-Gigabitcapable passive optical networks (R®N): Physical media ITU-T 2010
dependent (PMD) layespecification
[13] G.987.3  10-Gigabit-capable passive optical networks (R®N): Transmission ITU-T 2010

convergence (TC) layer specification
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2.3 Definitions

ATP-247Issue3

The following terminology is used throughout tiigstract Test Plan

Ethernet Traffic
Generator

GEM Port

GEM Port Id

GPON Analyzer

GPON Network

ODN

OLT

OLT Emulator

ONU

May 2014

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

An abstraction on the GTC adaptation sublayer representing a logical connection associatspesifit Zlient traffic
flow. The GTC adaptation sublayer is a sublayer of the GPON Transmission Convergence layer that supports the -
of user data fragmentation andfuagmentation, GEM encapsulation, GEM frame delineation, and GEMP diitering.

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

An external device, which may be included in a-mrusive manner, between the R/S and-BtRrfaces to capture and
analyze the traffic present in the ODN

An OLT connected using an Optical Distribution Network (ODN) to one or more ONO#&I®s. A GPON network is a
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, implefR@is a
protocol, such as that defined by G.984, and adapts PON PDUs for uplink communications over the provider servi

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

A device that terminateseéltcommon (root) endpoint of an ODN, implements the G.984/G.987 PMD and TC layers, «
supports the transmission of OMCI messages as defined in the messages sequences in this document.

Optical Network Unit (ONU)A generic term denoting a device tl@tminates any one of the distributed (leaf) endpoint
of an ODN, implements a PON protocol, and adapts PON PDUs to subscriber service interfaces.

16 of 233
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ONU/L2

ONU/RG

RG

T-CONT

Traffic Flow

Traffic Classes

U-interface

V-interface

XGEM Port

XGEM Port Id

May 2014
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A generic term denoting a Lay&rdevice that terminates any one of the distributed (leaf) endpdiats ODN, implements
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 additional L&/@8Pr out i ng) functionality act
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 environment &uraerdoroadband
customer. It may route or bridge traffic, depending on its configuration and specifications.

A traffic-bearing object within an ONU that represents a group of logical connections, is managed via the ONU
Management and Control ChafOMCC), and is treated as a single entity for the purpose of upstream bandwidth
assignment on the PON.

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

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

U-interface is a short form of expressing one or more of the interfaces definedGthidDocumenor in TR-101 at the U
reference point. It is also essentially equivalent to a subsddbigrg interfae at the access node.

V-interface is a short form of expressing one or more of the interfaces definedlL®l TR the V reference point. It is alst
essentially equivalent to a netwefdcing interface at the access node

An abstration on the XGTC adaptation sublayer representing a logical connection associated with a specific client
flow. The XGTC adaptation sublayer is a sublayer of theR@N1 Transmission Convergence layer that supports the
functions of user data fragmiation and ddragmentation, XGEM encapsulation, XGEM frame delineation, and XGEN
PortID filtering.

A 16-bit value which is assigned by the OLT to the individual logical connections transported overB@NXGnterface
and which is caréd in the header of all the XGEM frames associated with the given logical connection.
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2.4  Abbreviations

This Abstract Test Planseshe following abbreviations:

ADSL
AES
AN
ASP
ATM
BTS
CB
CPE
CPN
DPU
DSCP
DSL
FE
FITH
FTTC
FTTH
FTTO
FTTP
GE
GEM

May 2014

Asymmetric Digital Subscriber Line
Advanced Encryption Standard
Access Node

Application Service Provider
Asynchronous Transfer Mode
Base Transceiver Station

Cellular Backhaul

Customer Premises Equipment
Customer Premises Network
Distribution Point Unit

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 (1000Mis)
Generic Encapsulation Method

© The Broadband Forumll rights reserved
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GPM
GPON
GTC

L2-OCM
MAC
MDU
ME
MTU
NSP
ODN
OLT
OMCI
ONT
ONU
POTS
RBN
RG
RNC
SFU
SFP
TDM
TLS

May 2014

GPON Physical Media layer
Gigabitcapable Passive Optical Network

GPON Transmission Convergence layeas defined in G.984[8] for GPON, and G.987..
[13] for XG-PON1 (see XGTC)

Layer 2 OMCI Common Model

Media Access Control

Multi-Dwelling Unit

Managed Entity

Multi-Tenant Unit or Maximum Transmission Unit

Network Service Provider

Optical Distribution Netwdt i as defined in G.984 for GPON and G.987.1 for XBON1
Optical Line Terminatiofi as defined in G.984 fbr GPON and G.987.1 for XGON1
ONU Management and Control Interface

Optical Network Terminatioin as defined in G.984 for GPONand G.987.1 for X@ON1
Optical Network Unifi as defined in G.984.for GPON and G.987.1 for XBON1

Plain Old Telephone Service

Regional Broadband Network

Residential Gateway

Radio Network Controller

Single Family Unifi a type of residence

Small Form Factor Pluggable device

Time-Division Multiplexing

Transparent LAN Servicea common synonym for Business Ethernet Services
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TR Technical Report
VDSL Very high speed Digital Subscriber Line
xDSL Any varietyof DSL

XG-PON 10-Gigabitcapable passive optical network
XGTC XG-PON1 Transmission Convergence layexs defined in G.987 [33]
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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.
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4 Test Methodology

The implementers of this test plan are expected to adhere to arequimémerd that provide uniformity of test configations 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 configuratiengines,

is compliant with requirements of the specification. Within conformance testing, oripithender test and any necessary test tools
shall be connected to the ODN, as defined belod3rb It is recommended théihe sequence of 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 certification program described in the present document appirgedoatedONU device of the following types:
- Single User Por©ONU/L2
- Multiple User PortONU/L2
- Multi-managed ONUs
o0 Residential Gateway ONUWDWNU/RG)
0 SFP ONU (ONU/SFP)
o PON fedvDSL2 DPU ONU (VDSL2 DPU/ONU),
These ONU typesre further discusseahd definedn Sections4.2.2and4.2.3 respectively. It may be possible to specify 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-si asatbefora thebeginhifgfeactdstrunmsusht 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 is created as a redult|bf &signment.
3. The OLT Emulator instructs the ONU to reset its MIB to factory default values.
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Or by any mean specific to the ONU.

Note that these steps may be redundant with the first steps of a giveastesbnfiguration: in such a case, thegdnot 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 currenttestthis is achievedgyrovided that the OLT emulator

and GPON analyzer abide by the requirements defined in their respective sections (OLT emulator requirements and GPON analyzer
requirements), is irrelevant. In particular, The OLT emulator may perform MIB uploads in ordeaii @& 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, be it the definedahslate state or otherwise stated) to its end independently.

4.2.2 ONU/L2

An integratedONU/L2 device is an ONUntegrating andmplementing Ethernet type user interface connections (that is, the U
interface of TR156[3]) that opeates exclusively 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/MUST successfully complete all mandatory and conditional test cases
for each applicable profile The applicable 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 sup@stlthe B
Profile requiements.

Note that a Single User Port ONU/L2 MUST successfully completes all mandatory and conditional test cases for Single User Port
whereas Multiple User Ports ONU/L2 MUST successfully completes all mandatory and conditional test cases for Mulflugd)se

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 gmmetric VLAN 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)
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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 VLANSIingleTagged 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)
ONU 6.1.26 Deriving P-bits as a function of received Ethertyfoe a 1:1 or| R-48 Mandatory
N:1 architeatire (single user port).
ONU 6.1.27 Deriving P-bits as a function of received user porta 1:1 or N:1| R-48 Conditiondly
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 a function of receivedhli#ts (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 Tagged at the Nhterface)
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
Preservation (N:1 VLAN or 1:1 VLAN Singléagged at V
Interface)
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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 Priorij R-9 Mandatory
Preservation (1:1 VLAN Architecture Doubleagged 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-$ag for1:1 VLANS R-20, R21 Mandatory

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 recead VID 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 receivedearsportfor 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, R42 Mandatory
Architectue

ONU.6.1.7 Removal of an Sag in the Downstream Direction in a VBE R-36 Mandatory
Architecture
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ONU.6.1.8 Translation of an S ag in the Downstream Direction in a VBES R-43 Mandatory
Architecture
ONU-6.1.10 | Deriving Rbits as atinction of received 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 Conditiorally
ports) Mandatory
ONU 6.1.24 | Deriving P-bits as a function of receivedi#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 Requiremen(s) | Test Type
ONU.6.3.1 ONU passing of downstream IGMP messages R-81 Mandatory
ONU.6.3.3 ONU silent discarding of IGMPv1 mesgzs R-98 Mandatory
ONU.6.3.5 Marking Upstream IGMP Messages with Ethernd3i® 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 Condtionally
ports) Mandatory
May 2014 © The Broadband ForunAll rights reserved
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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: BaselineTest Cases
Test Number | Test Name Test Requiremen(s) | Test Type
ONU.6.4.1 Downstream Broadcast Handling, Singleriterface R-113 Mandatory
ONU.6.4.2 Downstream Broadcast Handling, Multipleitterfaces R-113 Conditionally
Mandatory
ONU.6.6.1 2000-Byte Frames Supported 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 hew ONU (G.988 Appendix | Mandatory
ONU.6.8.2 New ONU Bring-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 Appendix | 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 fini G.988 Appendix | 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 (.988 Appendix | Mandatory
ONU.6.10.4 | Failed Software Image Downloadgcorrect section CRC G.988 Appendix | Mandatory
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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 imge G.988 Appendix | 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 o©®NU Devices with Multiple Unterfaces R-3 (TR-101 R40) Conditionally
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 Puds based on 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 &t# values in | R-51, R52, R53 Mandatory
the upstream direction (single user port)
ONU.6.2.7 Mappingtraffic into GEM Ports based onl#t 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 Conditionally
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 (singker | 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 usings upstream R-54 Mandatory
ONU.6.2.14 | Indicating drop precedence using DEI hpistream R-55 Mandatory
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ONU.6.2.15 | Indicating drop precedence usingpls 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
Downstream Direction 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

4.2.3 Multi -managed ONU

Multi-managed ONUs are devices intting both an OMCI management domain andeastone or more nai©®MCI management
domains (like TRO69, SNMP, etc).

In such mulimanaged ONU types, the-idterface is virtualized as the Virtual Ethernet Interface Point (VEIP) which represents the
dataplane hanebff point to the nofOMCI management domdg). This point is however not directly accessible externally, and the
certification program supports only the implementations in which at least one association between Ethernet UNI and VEIP is
maintaired by default (which means one VEIP per+@MCl management domain). Whereas other possible implementations than
VEIPs may exist for that purpose (the use of the IPhost OMCI object and freely associated PPTP Ethernet UNIs is possaible when
separate IP magement domain is present), testing of such other implementations is not covered in the present document and is for
further study.

Multi-managed ONU devices covered in the present document are:
- Residential Gateway ONUWNU/RG), see #$.2.3.1 specific requirements
- Small Form Factor Pluggable ONSKP/ONU) and its related system under test, sk&2.8.2for specific requirements
- PON fed VDSL2 Distribution Point Unit ONUVDSL2 DPU/ONU) and its releed system under test, see4®.3.3for
specific requirements
Each of these ONU devices and their related system under test may be either with a single VEIP or multiple VEIPSs, lexcept in t
SFP/ONU case where the system urtdst (the SFP/ONU plus the Host device) is expected to be with a single VEIP only.

To be certified, an mukmanaged ONU MUST successfully complete all mandatory and conditional test cases for each applicable
profile. Available profiles are identical tthose defined above for the ONU/L2 type. The applicable profiles tested, with the
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exception of the baseline profile, are selected by the manufacturer and communicated to the approved test laboratibwy gaot to
of testing. All multtmanaged ONU eVices under certification MUST support the Baseline Profile requirements.

In order to be applicable to muhlianaged ONUSs, thATP-247 test cases require textual modifications of their OMCI message
sequences.&h OMCI test script differs indeed from the scripts used for testing ONU/L2 devices in the following ways:
1. All references to the PPTP Ethernet ME are changed to the VEIP ME. This largely includes changing theotiridge
configuration data and extendedl AN 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.

All applicable and required OMCI message sequences, including the modifiezhses for the testing of muthanaged ONUSs, are
referenced in thAnnex B:of the present document.

The certification program supports only ONU implementations (and their related system under test) that do not reqaingngro¥isi

IP parameters vi@MCI. To simplify the testing and remove the necessity of the inclusion of IP information in test packets, -all multi
managed ONU and its associated system under test MUST support and allow the implementation of at least one of the following
modes:

Mode 1
A pure bridging mode, where all packets are forwarded between the physictausgrEthernet ports of the system under test and
the VEIP point, regardless of VLAN taggingbR value, etc.

Mode 2

A stripped mode, where a physical Ethernet digeing port of the system under test receives only untagged Ethernet frames, and
where it is the responsibility of the internal ROMCI management domain of the system under ttegierform the correct tag
addition or manipulation so that the traffic at the VRtint equals the traffic at the U interface as defined for eaclcdsst

4.2.3.1 Residential GatewayONU (ONU/RG)

An integratedONU/RG device is an ONU that combines the Layer 2 functionality with thaeaksidential gateway
The certification program supgs only the ONU/RG device implementations that do not require provisioning of IP parameters via
OMCI.

To meet the requirements of modelt# internal RG device MUST/SHOULD support the following requirements frora OIR6]:
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TR-101 Requirements
1 R-01 The RG MUST support sending the following frame types: untagged frames, préagiyd frames and VLAN
tagged Ethernet frames in the upstream direction for stacks a, b, e, f and g in Figure-4(afJTR
1 R-02 The RG used to sypport business customers SHOULD support sending ddablged 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 recgng untagged and VLAN tagged Ethernet frames in the downstream direction, and
MUST be able to strip the VLAN tagging from the ones received with tags.

4.2.3.2 Small Form Factor Pluggable ONU (SFP/ONU)

SFP/ONUs are ONU devices whose purpose is to be hosted tiswvitch or L3 router devices and which cannot be tested alone as
such. The testing of SFP/ONUs MUST therefore be done along with the use of a host device specified by the manufacturer and
communicated to the approved test laboratory prior to the $testong. The system under test will thus result in the combination of

the SFP/ONU and its host device. The model part number and all relevant HW and SW references of the hosting device will be
reported by the approved test laboratory in the test reloorg avith the related SFP/ONU information.

Host devices may be of great variety and of different natures, making the entire system under test be potentially dassanilated
already covered type of ONUSs: for instance, the SFP/ONU and its host mayimesalh ONU/RG, or into a xDSL DPU/ONU. In

such case, the requirements of the equivalent ONU type then applies to the system under test composed of the SFP/Rd$U and its
device.

The certification program supports only implementations (SFP/ONU devidetarhost) where the host does not require any
provisioning via OMCI.

4.2.3.3 PON fed VDSL2 Distribution Point Unit ONU (VDSL2 DPU/ONU)

VDSL2 DPU/ONU devices are integrated P@d (GPON or XGPON1) VDSL2 access equipments (DSLAMs) that combine a
PON ONU entityalong with a VDSL2 access node entity. In such caseRi##7 test setup MUST include an active VDSL2 link

from the VDSL2 DPU/ONU to the VDSL2 engser CPE, the system under test resulting in the combination of the VDSL2
DPU/ONU itself plus a VDSL2 BE with an active VDSL2 link. It is of responsibility of the manufacturer in accordance with the
approved test laboratory to make a proper choice of the VDSL2 CPE hardware & software, as well of the VDSL2 link canfiguratio
used during the certificationdts. The VDSL2 configuration information MUST be reported by the approved test laboratory in the test
report in order to allow theRk247 tests be rexecuted in the same configuration. Such information MUST include all needed
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VDSL2 parameters such as BBRrofiles and Line Settings, including parameters among with: used G.993.2 annex, band plans, USO
band, PSD mask, spectrum/service profiles, UPBO/DPBO, latency, INP. Further information might be reported as necessary to all
the testing being reproduceshd settings examples can be taken from the section 6.2 of the BBE4TiIBse 2 test pldi0].

Special care in the elaboration and choice of the VDSL2 link must be taken as this additional link might be of greatuptnehe
IR-247 tests. Especially, manufacturer in accordance with the approved test laboratory MUST define the VDSL2 settings so that it
does not preclude the succesfull execution of th24Rtest plan.

The certification program supports only implertaions of VDSL2 DPU/ONUs and their related system under test wghighort the
following requirements from TR67:

TR-167 Requirements
1 R-68 All the configurable features of the GPON ONU entity defined in this Technical Report MUST only be managed
via the OLT using OMCI and PLOAM as per G. 984

1 R-69 The GPON ONU entity MUST allow the FRO1 access node entity to be managed by a protocol other than OMCI
independent of the OLTseeFigurel)

An entity description is given in tifégurel from TR-167 issue 211]

Access Network

NSP/ GPON-fed TR-101

Ethernet access node
A10-NSP

e
NSP1 L2TS ( ) ( Ethernet )
— thernet
— ) Access
“——" Al0-NsSP Entity | | \
L J

Node
— OLT7 VoS ~/ U
NSP2 BNG Ethernet \
A aggregatio
———
A10-NSP n SIR e N\
—— | onu
Entity | |
. J

‘ ( )
DSLAM

Regional broadband RIS

A10-ASP network

Aggregation network )

Figureli Network architecture fortBernetbased GPON aggregati¢hR-167 issue 2 [11])

May 2014 © The Broadband ForurAll rights reserved 320f 233



GPON & XG-PON1 ONU @nformance Abstract Test Plan ATP-247Issue3

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. The OLT Emulator
must meet the following minimum regamentsBefore commencement of the testing involving an OLT emulator, each participating
ONU manufacturer will be given an opportunity to verify the OLT emulator conformaiticehe GTC layer requirements to the

extent required to conduct testing. It ipected that any claims of the OLT emulator fwomformanceespectivelywith G.984.3[4]

for GPON and G.987.RL3] for XG-PON1will be investigated by an adoc committee compodef the emulator gndor, the ONU

vendor, and three third party GTC layer experts.

R-1 The OLT emulator MUST conformwithin the scope of ONU activation, OMCI channel establishment, upstream bandwidth
assignment, poirio-multipoint communication and encryption mechanisms@BONto the GPON Transmission
Convergence layer requirements, specified in-lTBecommendatio®.984.34] (2008),for XG-PONL1 to the XGPON1
Transmission Convergence layer requirements specified inffIRécommendation G.98¥(2010)within the scope of ONU
activation, OMCI channel establishment, upstream bandwidth assignment, artbpouttipoint communicationvithin the
scope of ONU activation, OMCI channel establishment, upstream bandwidth assignment, atedrpoitpoint
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 reception of OMCI messages, accordingppethéix |
and Il of G988]2].

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

R-5 The OLT emulator MUST provide a user interface that allows the tester to monitor OMCI messages ast@&aMinames
and their content. This interface MUST provide a log capability of the executed test case.
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R-6 The OLT Emulator MUST support generation of PLOAM messages to activate and configure the OMCC GEM port and at
least 6 other GEM pasfor user traffic and provide ONU with an active upstream timeslot for any activate®NTs
(including the one used for the OMCC).

R-7 The OLT Emulator MUST act as the OMCI master.
R-8 The OLT Emulator SHOULD transmit an OMCI command 3 times before declaring the ONU failadkfoif response.

R-9 The OLT Emulator SHOULD provision allocations fotCIONTSs prior to the start of the message sequence defined for each
test case.

R-10 Verification by the OLT emulator of the consistency of the MIB held in the ONU and the MIB held in ther@lator
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 Entities to the ONU under test upon specific attributes &f MEBON

In any of the above retrieval methods, only these parts of the ONU MIB being modified by the Olatfoerhuring the test
case MUSTbe verified for consistency.
A MIB consistency check MUSDe considered as successful only when all these modifteithutes have been checked
consistent with the MIB held in the OLT emulator.
In respect to RL:
A for G-PON ONUs, the activation process is specified in G.984.3Annex A, and encryption mechanims in G.9843B
section 12.2 (Encryption system) and G.984]3ection 12.3 (Key exchange and swituofer)
A for XG-PON1 ONUSs, the activation process is specified in G.98T3} section 12 (ONU Ativation) and encryption
mechanims in G.987[33] section 15.5 (Data encryption key exchange and activation mechanism)

4.3.2 GPON Analyzer Requirements

The GPON Analyzer is an optional piece of equipment, whithy be included inthe ODN during conformance 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 attenuate the optical signals such that the requiremeGt984.2[5] for G-
PON, G.987.213], for XG-PONcannot be met.

4.3.3 Optical Distribution Network Requirements

The optical distributiometwork is outside of the scope of this test plan, however, care should be taken to ensure each optical
transceiveris operating in roughly the migloint of its dynamic rangeas definedrespectivelyin G.984.2[5] and G.987.412] for

GPON and XGPONZensuring the receiver is not operatingd stressed mode, which could cause bit errors. This may be
accomplished 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 docatMdUST be
performed using G.988[3] compliantmanagement interface

4.3.5 Selection of Random Values Bed in Test Cases

Many of the test cases defined in section 6 require the tester to select random values for attributes subrbats \dild GEM ports.

To ensure a wide coverage of the possible value rahgach attribute typahe tester mustelec¢ the values in a way that provides

for testing theentirevalue range of the attribute value being selected. For example, VID values should be selected from across the
entire range of ® 4094. This will not only verify the flexibility of the unit underst but willalsospecifically address the following
requirement from TRL56[3].

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

R-14 The selection of rarai values foattributesused in the test cases MUST be perforreadh that the values are distributed
across the gssible range for each attribufiénis MUST include the minimum, maximum and median values for the attribute.
This requirement applies to teatirety 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 setup used whemititeunder 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 to, VLAN tags,
priority bits, etc.

OMCl i / ! ONU
Generato : \ \ Under
i ] Test

i GPON :

OLT Emulatol :L___'f‘[]_afly_z_e_r ________ E

S/R ODN R/S U
Ethernet Traffic
Generator/Analyzey

Figure2 - Basic test setup for ONU conformance itegt
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Figure 31 Basic test setup for multiple subscriber ONU
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5 Test Case Summary
Refer to tables within Sectigh2 ONU Testing Requimaents

6 ONU Conformance Tests

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

Each test case identifies the specific-IB6 [2] requiremerg that it addresses but not the specific clauses of GZ88ecause
Appendix | and Appendix l&re both written as informative rather than normative text.

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

1 The EtherType of all frames is 0x0800
1 All test cases that involve multicast assume proxy snooping for IGMiPth& 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 untaggedJ-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 downstream traffic received from the OLT.
R-19The ONU MUST support mapping traffic from one or mGteM Ports to &J-interfacein 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 support removing the tag from downstream traffic.
R-31The ONU MUST support mapping traffic from onemore GEM Ports to a U interface in ttiewnstream direction.
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Test Objective

The

Test Configuration

purpose

of

t hi

S

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 beexs @eatedt 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 Ethernet frames upstream with the following parameters:

t est

i s

t o

veri fy

Outer VLAN Tz

t he

ATP-247Issue3

ONUG s
functionality to configure a singlg-interfaceon the ONUto pass untagged traffic across thienterface This test verifies both the
OMCI configuration responses and support of active user traffic. The VLABQSs added to upstream traffic by the ONU before
crossing thér/S-interfaceand removed from the damstream traffic by the ONU before crossing thenterface

Inner VLAN Tz

OMCI

Port#| Value | Value | TPIL Phits DE VIC TPIL Pbits |CFl or D| VIC Value |Value | Value| TPIL Pbits DE VIC TPIL Pbits |CFl or DI} VIC Port #| Numbe|
1 MAC: | MAC: n/a n/a n/a n/a n/a n/a n/a n/a b b n/a n/a n/a n/a Ox88A¢ 0 X SVID GEM: | TCONT
1 MAC! MAC: n/a n/a n/a n/a 0x810( X X Any CVI X X _ _ _ _ _ _ _ _ _ _
1 MAC! MACE n/a n/a n/a n/a 0x88A¢ X X Any SVI X X _ _ _ _ _ _ _ _ _ _

5. The OLT Emulator shoulde 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

GEM1

n/a

n/a

n/a

n/a

n/a

n/a n/a

n/a

i mpl

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).
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Test Procedure

Omitted inAbstract Test Plan: Refer tdtp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

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

Remarks

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

Test Name
SingleU-interfacewith symmetric 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 unigge, symmetric translation of-Qag VIDs received from thg-interfaceinto STag VIDs.

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

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

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

Test Objective
The purpe e o f this test is to verify the ONUOGOs OMCI I mpl ement

functionality to configure a singlg-interfaceon the ONU to pass tagged traffic across thmterface while translating the VID
values presenbn the U andR/S-interfaces. This test verifies both the OMCI configuration responses and support of active user
traffic. In the upstream direction, tagged traffic with VID1 received ovettheterfaceis 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 to the Ethernet fraane permittedincludng changes té-bit values, etc.

Test Configuration
1. ONU ispowered 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 assignment
3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values.
4. The Bhernet 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 configured to transmit 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 classheuld 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: Referttip//www.broadbanegorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

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

Remarks
No MAC filtering should be enabled on the ONU during these tests, or it should be configured to allow the test userpasiic t
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.98§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 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 ONU can derivi@bit marking as a function of receivé&dbits.
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Test Configuration

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

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

the test is to define two flows based on differsitit values at the tinterface. Each flowwill have an Stag with a differenf-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 | 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 differBrigit marking.

TestProcedure
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: Referhitdp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
None

May 2014 © The Broadband ForurAll rights reserved 46 of 233


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

GPON & XG-PON1 ONU @nformance Abstract Test Plan ATP-247Issue3

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 support adding an-Bag 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 activatediiy OLT Emulator, has been ranged, and a GEM port for OMCI has been azated

result of ONUID assignment
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3. The Ethernet Traffic Generator is configured to transmit tagged Ethernet frames upstream with the following parameters

(Stream

1):

ATP-247Issue3

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

5. The Ethernet Traffic Generator is configured to transmit untagged Ethernet frames upstream with the following parameters
(Stream ¥

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/FailCriteria

Omitted in Abstract Test Plan:

Remarks

None

May 2014
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6.1.5 Validation of an S-Tag in the Upstream Direction in 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 2 The ONUMUST support validating an-$ag in the upstream direction fort&gged frames

TestObjective
1 Verify thatthe ONU supports validating an-Bag 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 begdrand a GEM port for OMCI has been created
result of ONUID 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 configutedransmit doubldéagged Ethernet frames upstream with the 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 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 Abstact Test Plan: Refer tatp://www.broadbandorum.org/technical/test_cert_programs.php
OMCI Procedure Details

Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Bh: Refer tdittp://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 translating an-8ag in the upstream direction fost&ged frames

1 R-42 The ONUMUST support VID translatio of the STag 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 undeest 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 configured to transmit tagged EtHearmets upstream 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 transmitaddethernet 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 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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6.1.7 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 Ddinition 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 removing an-8ag in the downstream direction
Test Configuration
1. OLT Emulator and ONU under test are poaegeand 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 downstreaithwhe 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 twenfpjp@rameters (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 to 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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6.1.8 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&PON interface into a new-$ag for
downstream doubleagged traffic sent to thd-interface

Test Objective

1 Verify thatthe ONU supports VID translation of the Bag received from th&PONinterface into a new-$ag for downstream
doubletagged traffic sernb theU-interface

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

1. OLT Emulator and ONU under test are powered eonnected 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 assignment

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
Refer toAnnex 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 Future 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 upstream direction based on an arbitrary combination of: user
port, VID, received bbit markings, andetherType.

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 a single user port is assumed.
ONU must be setip with the standard L2 OCM (single user) with thupstream queues ahdo associated ICONTs. The intent of

the test is to definevo flows based on 2 different VID values at tharterface. Each flow will have ant8g added with a specified
P-bit value.

The Uinterface and/R-interfacevalues foreach test are shown below, along with the GEM port a@@DNT 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 usej.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 combination of: user
port, VID, received Pbit markings, and EtherType.

Also, R-6, 7, 50.

Test Objective
Show hat ONU can deriv@-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€@&Ir$. Tle intent of

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

The Uinterface ad S/R-interfacevalues for each test are shown below, along with the GEM port-&@dNT 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 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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6.1.12 Deriving P-bitsas a function of receivediuser 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 Mandatoryif 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, R6, 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 user ports are assumed. Therefore multiple bridges must be provisioned in the OMCI model.

ONU must be st-up 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@@hd 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 produce a differBriiit 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 untagged and priority tagged frames in the upstream direction based on
EtherType, except on VLANs uddor Business Ethernet Services.

Test Objective

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

Test Configuration
1. OLT Emulator and ONU uwtter test 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
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3. The Ethernet Traffic Generator is configured to transmit untagteztitet frames upstream with the following parameters
(StreamA - IPv4)

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

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

6. The Ethernet Traffic Generator is configured to transmit 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: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Annex 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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6.1.14 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 upstreactiahi 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 EtherType, for 1:1 VLAN-double
tagged at th¥/-interface

Test Canfiguration
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&MOpo@I has been created as a
result of ONUID assignment
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3. The Ethernet Traffic Generatar configured to transmit untagged Ethernet frames upstream with the following parameters
(Stream 1 IPv4)

4. The Ethernet Traffic Generator is configured to transmit 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 Ethernet Traffic Generator is configured to transmit untagged Ethernet frames upstream with they foloavneters
(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: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Annex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Refertttp://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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6.1.15 VID Support for Priority Tagged Fr ames 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 with Priority Preservation (N:1 VLAN or 1:1 VLAN Sifigbged 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 upstream direction based on
EtherType, except on VLANSs used for Business Ethernet Services.
BBF TR-10L

1 For each port configured as ‘'untagged orprictittpa g ge d 6 or O ad mi MUST lallovwthe opehart)Ac c e s s  NoO ¢
configure whether it should copy the priority marking of the received upstream ptagdgd frame to the-tag (and &ag, if
applicable) omwhether it should override it using an ingress to egress priority mapping

Test Objective
Verify thatthe ONU supportssetting VID for prioritytagged frames in 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 the OLT Emulator, has been ranged, and a G&NOdpO@I has been created as a
result of ONUID assgnment
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 1:1 VLAN singletagged at th&-interface an STag is added at the ONU for upstream traffic, asneefiin
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.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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6.1.16 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 PriorityTagged Frames without Priority Preservation (N:1 VLAN or 1:1 VLAN Skiglgged 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 priofiaggedirames 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 prieritg g ge d 6 or O ad mi MUST lallovdthe opehart)Ac c e s s  NoO ¢
configure whether ishould copy the priority marking of the received upstream pritagged frame to the-tag (and Gag, if
applicable) or whether it should override it using an ingress to egress priority mapping
Test Objective

Verify thatthe ONU supportsetting VID fa priority-tagged frames in the upstream direction based on EtherType, for N:1 VLAN or
1:1 VLAN singletagged at th&-interface without priority preservation
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Test Configuration
1. OLT Emulator and ONU under test are powered and connected to ODN
2. ONU under tet has been activated by the OLT Emulator, has been ranged, and a GEM @MCI 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
paraneters

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 | Phbits [CFlorDElI VID | Value | Value | Value | TPID | Phits DEI VID TPID | Phbits [CFlorDElI 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: 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
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 Preservation (1:1 VLAN DeUiagged 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, except on VLANSs used for Business Ethernet Services.
BBF TR-10L
1 For each port configured as ‘untaggeg@mority-t aggedo6 or O0admi MUST lallovwthe opehart)Ac ces s NoO (
configure whether it should copy the priority marking of the received upstream ptagggd frame to the-tag (and &ag, if
applicable) or whether it should override it usargingress to egress priority mapping
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Test Objective

Verify that the ONU supportssetting VID for prioritytagged frames in the upstream direction based on EtherType, 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&MOdpO@I has been created as a
result of ONUID assignment
3. The Ethernet Traffic Generator is capired 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 | 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 Phbits 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 n/a nla n/a n/a 0x8100 | CPbits2 X 0 0x8863 X X n/a n/a n/a n/a 0x8100 | CPbits2 X CVID2 | GEM1 | TCONTY
1 MAC5 | MAC6 nfa nla 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 added at the ONU for upstream traffic, as defined in the table
above.
Test Procedure
Omitted in Abstract T& Plan: Refer thttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: fee to http://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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6.1.18 VID Support for Priority Tagged Frames without Priority Preservation (1:1 VLAN Architecture Double -Tagged at
the V Interface)
Test Name
VID Support for Priority Tagged Frames without Priority Preservation (1:1 VLAN Detagged athe 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 untagged and priofiagged frames in the upstream direction based on
EtherType, except on VLANSs used for Busedethernet 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 upstream ptagggd frame tde Stag (and &ag, if
applicable) or whether it should override it using an ingress to egress priority mapping

Test Objective
Verify that the ONU supportssetting 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 under test has been activated by the OLT Emulator, has been ranged, and a G&OpO@I has been créad 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 upstretraffic, 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 detailsee R26/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
Test Name
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 Requirement Type
Mandatory

Unit Under Test
ONU

Requirement Description
BBF TR-156
1 R-20The ONU MUST suport adding a €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-BagQo upstream and downstreamnies
respectively.

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 tofgadefault 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 untagget-interface(removal of GTag from downstream packets and additdi©C-Tag to upstream 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 packeiserategany 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

May 2014 © The Broadband ForurAll rights reserved 780f 233


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

GPON & XG-PON1 ONU @nformance Abstract Test Plan ATP-247Issue3

6.1.20 ONU addition and removal of STag for 1:1 VLANSsS
Test Name
ONU addition and removal of-Bag for 1:1 VLANSs
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 aTag or STag to upstream untagged traffic.
1 R-21The ONU MUST support removing the tag from downstregaffic.
Test Objective
To verify that the ONU implementation supports the addition and removal of-Bag So upstream and downstream frames
respectively.
Test Configuration
1. OLT emulator and ONU under test are connected to the ODN and powered on.
2. ONU adivation and OMCC establishment processes have been successfully completed.
3. The OLT Emulator has instructed the ONU to reset its MIB to factory default values
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4. The OLT emulator will be configured to send the sequence of OMCI messages required to ptwiSbiutunder test to

support the following configuration:

Single untagged-interface(removal of STag from downstream packets and addition-dfag to upstream packets).

One unicast GEM port

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

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 | Pbits DEI VID TPID | Phits |CFlorDEl VID | Value | Value | Value | TPID | Phits DEI VID TPID | Phits |CFlorDEI VID | Port# | Number
1 MAC1 | MAC2 nfa na nfa n/a n/a nfa nfa nfa X X X nfa nfa nfa nfa 0x88A8 | SPhitsl X SVID1 | GEM1 | TCONTY|

1 MAC1 | MAC2 nfa na nfa nla 0x8100 | CPbits1 X CvID1 X X X _ _ _ _ _ _ _ _ _ _

1 MAC1 | MAC2 nfa nfa nfa nfa 0x88A8 | SPhits1 X SvID1 X X X _ _ _ _ _ _ _ _ _ _

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

MAC2 | MAC1 nfa nla nfa nla 0x88A8 | SPhits1 X SvID1 X X X GEM1 nla nfa nla nfa nla nla nla nla 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: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php
Remarks

None
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6.1.21 ONU translation between QTag and GTag for 1:1 VLANs
Test Name
ONU translation between-Dag and CTag for 1:1 VLANS
Test Definition Number
ONUG6.1.21

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 th&J-interfaceinto the C-Tag or STag for
upstrearstagged traffic.
1 R-23The ONU MUST support VID translation of the tag used in the downsttagged traffic into the €agsent to thdJ-
interface

Test Objective
To verify that the ONU implementation supports the translation-0a@s into CTags and €Tags into QTags for upstream and
downstream frames respectively.
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Test Configuration
1. OLT emulator and ONU under test are neaoted to the ODN and powered 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 sequen€aMCIl messages required to provision the ONU under test to
support the following configuration:
- Single taggedJ-interface
- Translation of @Tag into GTag in upstream direction andTag into QTag in the downstream direction
- One unicast GEM port
5. The OLTemulator will be used to capture/report any upstream packets and generate any downstream packets.
6. 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 [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 nla nfa 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 Pbits DEI TPID | Pbits |CFlor DH Value TPID CFlor DEI VID
MAC2 | MAC1 nla nla nla n/a 0x8100 X X CVID2 X X X GEM1 nla n/a n/a nla 0x8100 X X QVID1 1

Test Procedure
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Omitted n Abstract Test Plan: Refer ftp://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
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6.1.22 ONU translation between QTag and STag for 1:1 VLANs
Test Name
ONU transléion between Qrag 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 oféhltag used in the downstredagged traffic into the €ag sent to théJ-
interface

Test Objective
To verify that the ONU implementation supports the translation-0fags 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 have been successfully 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 configuration:

- Single taggedJ-interface

- Translation of @Tag into STag in upstream direction andTag into QTagin 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 configured to capture/report any downstream packets eatd gegaipstream 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 reservefbr 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 function of receivedidts for aVBES architecturésingle user port).
Test Definition Number
ONU6.1.24

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-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, R6, 7, 46, 50.

Test Objective
Show that ®IU can deriveP-bit marking as a function of receiv@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 intentf

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 Tz
TPIL Pbits |CFlor [ Pbits DE VIC TPIL Pbits |CFl or DI VIC
1 MAC: | MAC: n/a n/a n/a n/a 0x8AE | SPbits X SVID X X X nfa nfa n/a n/a 0x88A¢| SPbits X SVID GEM: | TCONT
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

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 to Annex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referttip:/www.broadbanegorum.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 Desciption
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.

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 L2 OCM (single user) with three upstream queués@asdsociated ICONTs. The intent of
the test is to déie two flows based on 2 different VID values at theriterface. Each flovat R/Swill have an Stag 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 Tz Inner VLAN Tz
Port#| Value | Value | TPIL | Pbits DE VIC TPIL Pbits |CFl or DI VIC Value | Value | Value | TPIL | Phbits DE VIC TPIL | Pbits [CFlor DI VIC Port #

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 CVDZ 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 Plan: Refertttip://www.bradbandforum.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
f None
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6.1.26 Deriving P-bitsas a function of receivedEthertype for a 1:1 or N:1 architecture (single user port)

Test Name
Deriving P-bits as a function of received Ethertyjpea 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, received Pbit markings, and EtherType.

Also, R6, 7, 50.

Test Objective
Show that ONU can derivi@bit markingas 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 definivo flows based on different Ethertype values at thaterface. (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 eackest are shown below, along with the GEM port andAaNT configuration.

Outer VLAN Tz Inner VLAN Tz
Port#| Value | Value | TPIL | Pbits 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 nfa nfa n/a n/a 0x88A¢| 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 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 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-bitsas a function of receivediser port for a 1:1 or N:1 architecture

Test Name

Deriving P-bits as a function ofecceived user pofor a 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
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For this test, multiple user ports are assumed. Therefore multiple bridges must be provisicm&@Mthmodel.

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. Eacktreamat R/Swill have an Stag with P-bit valuebased on user part

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

U Interfact
UN | MAC Dy MAC S| OuterVLAN Te Inner VLAN T Ethertype IPD | IP S, Outer VLAN T Inner VLAN Tz GEN | TCON
Port#| Value | Value | TPIL | Pbits DE VIC TPIL | Pbits |CFlor DI VIC Value | Value | Value | TPIL | Phbits DE VIC TPIL | Pbits [CFlor DI VIC Port 4| Numbej
1 MAC: MAC: n/a n/a n/a n/a 0x810( | CPbits X CVID X X X n/a n/a n/a n/a O0x88A¢| SPbits 0 SVID GEM: | TCONT
2 MAC! MAC: n/a n/a n/a n/a 0x810( | CPbits X CVID X X X n/a n/a n/a n/a O0x88A¢| SPbits 0 SVID GEM: | TCONT
1 MAC: MAC: n/a n/a n/a n/a n/a n/a n/a n/a X X b n/a n/a n/a n/a 0x88A¢| SPbits X SVID GEM: | TCONT
2 MAC! MAC: n/a n/a n/a n/a n/a n/a n/a n/a 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 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: Referhtip://www.broadbandorum.org/technical/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 support mapping traffic from one or more GEM Portdudrdgerfacein the downstream direction.

1 R-31The ONU MUSTsupport mapping traffic from one or more GEM Ports to a U interface ihathvaestream direction.

1 R-41The ONU MUST support mapping traffic from one or more GEM Portdtorderface in thalownstream direction.
Test Objective
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The purpose of thistestiso veri fy the ONU6s OMCI i mpl ementati on, ddupport
interfaceon the ONU and associate tRadinterfacewith downstreanflows from multiple GEM ports. This test verifies both the
OMCI configuration responsesd support of active user traffic. In the downstream direction, GEM ports, identified DB oare
used to differentiate traffic classes. This testEMpetsanfli es t
forward thattraffic out a singléJ-interface This test does not verify the performance of the traffic classifier or scheduler.
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 should be configured to transmit two streams of Ethernet frames downstream, with frames transmitted in
each stream and the following parameters applied to each stream:
a. Stream 1:
1 MAC destnation address:(22:33:44:55:aa
1 MAC source address0122:33:44:55:66
1 Frames transmitted on GEM Part
b. Stream 2:
1 MAC destination address022:33:44:55:bb
1 MAC source address0122:33:44:55:cc
1 Frames transmitted on GEM Pa@rt

Outer VLAN Tz Inner VLAN T 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: n/a n/a n/a n/a 0x810C | SPhits: 0 SVID X X X GEM: n/a nla n/a nla 0x810C | SPhits: 0 SVD1 1

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 Citeria

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 duringsh tests, or it should be configured to allow the test user traffic to
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 Mandatoy (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 forwarding traffic 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

'User isolation at the ONU is an inherent feature offfRel56[3] architecture.

Test Objective
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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 has been
configured to support user isolation.

Test Configuration

1. ONU is powered ahconnected 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 has instructed the ONU to reset its MIB to factory default values.

4. The Ethernet Tiiic Generator should be configured to untagged Ethernet frames upstream, toviatrel$aceA (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 nla nla nla nla 0x88A8 | SPbits1 X SVID1 | GEM1 | TCONT1
2 MAC2 MAC1 nla nla nla nla nla nla nla nla 0x0800 X X nla nla nla nla 0x88A8 | SPhits2 X SVID1 | GEM2 | TCONT2
5. The Ethernet Traffic Generator should be configured to untagged Ethernet frames upstream|{XamtarticeB (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: 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
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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6.2.3 Mapping Traffic from GEM Ports to U Interface in the Downstream Directionin a VBES Architecture

Test Name
Mapping Traffic from GEM Ports to U Interface in the Downstream Direction in a VBES 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 more GEM Portstbiaterfacein the downstream direction
Test Configuration
1. OLT Emuldgor 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 doutdeged 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)

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
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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6.2.4 Mapping traffic into GEM Ports based on Rbit 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 mapping traffic into GEM Ports based on arbitrary combination of user port, VIDbénd 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 using the sarAgitB.

Also, R6, 7.
Test Objective
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Show that ONU can map upstream tratio GEM ports from it values. 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 combinations of received VID&@tadat the Uinterface. Each flow will map to
the specied GEM port and ICONT,; 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 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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6.2.5 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 valuesha tipstream 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 combination of user port, VIEb&nd P
values in the upstream direction.

1 R-52The ONU MUST NOT pevent multiple Fbit 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 ONU can map upstream traffic to GEM ports ai@ONTs from VID values. Also show thttere 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 user port is assumed.

ONU must be setip with the standard L2 OCM (single user) with tgwgeues and two associatedCDNTs. 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
specified GEM port and-CONT; tags will not be modified. The fis and their corresponding tags, GEM ports arfdQONTs 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: Referlttp://www.broadbandorum.org/tetinical/test cert _programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referttip://www.broadbandorum.org/technical/testert _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 GEM Ports based on VIDRbit 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 upstream direction.

1 R-52The ONU MUST NOT prevent multiple-Bit values being used 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 GEM ports af@ONTs from VID & P-bit values. Also show that there are no
restrictons on multipleP-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 setip with the standard L2 OCM (single user) with four queues and fouriatb FCONTs. 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
specified GEM port and-CONT; tags will not be modified. The flows and their cormegfing tags, GEM ports andQONTSs 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

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
I 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
ONU.6.2.7

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 traffic to GEM ports aiONTs from Pbit values. Also show that there are no restritdion
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 of the test
is to defineeight flows based on different combinations of received VIDs Rdbis 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-@uaNTs are
given in the tat#d 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

PasgFail Criteria
Omitted in Abstract Test Plan: Refertttip://www.broadbandorum.org/technical/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 Definition Number
ONU.6.2.8

Reference Deaument
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 prewvet multiple VLANSs from using the sameli#ts.

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 that there are no restrictions on
multiple P-bit values in the same VLAN, nor on multipl,ANs using the sam@-bit value.

Test Configuration

ONU must be setip with the standard L2 OCM (multiple user) with two queues and two assoct&@iNTs. The intent of the test
is to define eight flows based on different combinations of received ¥HadP-bits 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-@aNTs are
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: Ref® http://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 inGEM 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 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
restrictions on multipl®-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 four queues and four assoct@@iNTs. The intent of the test
is to define eight flows based on different combinations of received VIDdmi$ and user pts. 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 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 |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

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

Remarks
f None
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6.2.10 Mapping multiple P-bit values to the same GEM por{single user port)

Test Name
Mapping multipleP-bit values to the same GEport (single user port).

Test Definition Number
ONU.6.2.10

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 port, VIBoband P
values in the upstream direction.

Also, R6, R-7

Test Objective
Demorstrate that ONU can map multigkebit 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 teshas been activated by the Okmulator has been ranged, and a GEM fortOMCI has ben 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 queues and TCONTS.

5. The intent of the test is to demonstrate that multiplet values athie U-interface 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 bnterface. Tags
will not be modified.

6. The flows and their corresponding tags, GEM ports a@DNTSs 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: Referhtip://www.bradbandforum.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 De<ription
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 scheduling of downstream queues according to strict priority among at least 4 TCs.
1 R-64TheOLT 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 downdfiesstion, that each queue can be assigned to one
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 provision the ONU under 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 four downstream queues

4. The OLT emulator will be configured to transmit four interleafleds of 802.1ad tagged Ethernet frames with the parameters
in the next table. Also, GEM port mapping is showa. 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 st Plan: Refer tbttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer toAnnex B

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

Remarks
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1 This test case is designed to overload the UNI in the downstream resulting in frame disctre.ddwnstream frame rate
increases, the frame loss for the lowaopty frames should be observatithe UNI.Therefore, the tester should select a line
rate for the UNI that is below the overall throughput capacity of the ONU under test.
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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 support drop precedence within at least 2 traffic classes and MUST support configurable
mappng to these classes and drop precedence from the 8 possible values of the Ethigsnet 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) witto upstream queues and two associat€ZlONTs. ONU queues
are set up with the following: drop precedence indication = PCP 6P2D; yellow thresholds set to half the queue sizesstiada thr
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set to the queue size. The intent of the test is to defineflious, two per traffic class. For each traffic class, one of the flows is
marked with drop precedence. Eacl@DONT should to be serviced at a fixed rate, E. Each flow rate is set to R=0.7E.

The Uinterface and/R-interfacevalues for each test asbown below, along with the GEM port andCDNT 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'
"Port# Valud Valud TPIL| Pbits] DE | viC | TPIL| Pbits|CFlorDIVIC | Valud Valud Valud TPIC| Pbit] DE| wviC | TPit| Pbits|CFIor[DIVIC | Port4 Numbp:
1 MACI| MAC:| n/a n/a n/a n/a | 0x810 2 X SVID X X X n/a n/a n/a n/a | 0x810 2 X SVID| GEM:| TCONT
1 MACI| MAC:| n/a n/a n/a n/a | 0x810 8 X SVID X X X n/a n/a n/a n/a | 0x810 3 X SVID| GEM:| TCONT
1 MACI| MAC:| n/a n/a n/a nfa | 0x810( 4 X SVID X X X n/a n/a n/a n/a | 0x810( 4 X SVID| GEM:| TCONT
1 MACI| MAC:| n/a n/a n/a n/a | 0x810 5 X SVID X X X n/a n/a n/a n/a | 0x810 5 X SVID| GEM:| TCONT

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

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria

Omitted in Abstract Test Plan: Referttip://www.lroadbaneforum.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 upstream

Test Definition Number
ONU.6.2.14

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 dsqgorecedence 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 DEI bit upstream

Test Configuration
ONU must be setip with the standard L2 OCM (single uswith four upstream queues and four associat€DONTs. ONU queues
are set up with the following: drop precedence indication = DEI; yellow thresholds set to half the queue size; greats the¢sbol
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the queue size. The intent of the test is to aedilght flows, two per traffic class. For each traffic class, one of the flows is marked
with drop precedence. EachCIONT should to be serviced at a fixed rate, E. Each flow is set to rate R=0.7E.

The Uinterface and/R-interfacevalues for each tesire shown below, along with the GEM port an@ONT configuration.

U Interfact

UN | MAC Dy MAC S Outer VLAN T Inner VLAN T Ethertype IPDA | 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 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( | SPhis2 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( | 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(C | SPbits: 0 SVID GEM: | TCONT

* Drop Precedence Flow
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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6.2.15 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 suppodrop 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 URibigs downsteam

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 indication = PCP 6P2D; yellow thresholds set to half the queue size; green thetgbalds gueue
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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. For a user port egress rate of E, each flow rate is set to R=0.7E.

The Uinterface ad S/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 | 0x810( 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 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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6.2.16 Indicating drop precedence using DEbit downstream

Test Name
Indicating drop 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 implement drop 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 to half the queue size; green thresholds set togize qudee
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intent of the test ito define eight flows, two per traffic class. For each traffic class, one of the flows is marked with drop precedence.
For a user port egress rate of E, each flow rate is set to R=0.7E.

The Uinterface and/R-interfacevalues for each test are showndve 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

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referlttp://www.broadbandorum.org/tehnical/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 Interfaces in the Downstream Direction

Test Name
Mapping Traffic from GEM Ports to Multiplel 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

TestRequirement 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 traffic from one or more GEM Ports thiaterfacein the downstream direction
1 R-31 The ONJ MUST support mapping traffic from one or more GEM Ports to a U interface ithoilvastream direction.
1 R-19 The ONUMUST support mapping traffic from one or more GEM Ports to a U interface in the downstream direction.

Test Objective
1 Verify thatthe ONU spports mapping traffic from GEM Ports to multipleinterfaces 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, angparG&MOMCI has been created as a
result of ONUID assignment
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3. The OLT Emulator is configured to transiSitagged Ethernet frames downstream with the following parameters (Stream 1)
4. The OLT Emulator is configured to transiBitagged Ethernet frameswnstream with the following parameters (Stream 2)

Outer VLAN Tz Inner VLAN T Ethertyp& 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: Referttip://www.broadbandorum.org/technicatést _cert programs.php

OMCI Procedure Details
Refer toAnnex B

Pass/Fail Criteria
Omitted in Abstract Test Plan: Referhtip://www.broadbandorum.org/technical/test certragrams.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 Traffic from GEM Ports to Multiple U Interfaces in the Downstream Direction

Test Defnition 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 Interfaceare 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 Portdddrdgerfacein the downstream direction
1 R-19The ONU MUST support mapping traffic from one or moeNGPorts to &J-interfacein 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 OLT Emulator, has been ranged, and a G&MOd@I has been created as a
result of ONU-ID 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 transmit tagged Ethernet frames downstream with the following parameters (Stream 2)
5. TheOLT 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 classes is done usirag@bits
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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6.2.22 Test Case Reserved For Future Use
6.2.23 Test Case Reserved For Future Use

6.2.24 Test Case Reserved For Future Use

May 2014 © The Broadband ForurAll rights reserved 1360f 233



GPON & XG-PON1 ONU @nformance Abstract Test Plan ATP-247Issue3

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-81 The ONU MUST support receiving 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 IGMP messages received on either the downstream multicas
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 completed.
3. The OLT Emulator has instructed the ONU to reset its MIB to factory defaukwalu
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-diag to upream 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 message. The first IGMP
message will be transmitted to the unicast GEM port, and will beedamithin 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 provisidraed\& AN 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.braadbandforum.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 corresponds to which
transmitted message (i.e. at the Ethernet traffic generator, the tvineteframes 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 Definition 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 Description
BBF TR-156.
1 R-98The ONU MUST silently discard IGMP v1 messages.

Test Objectve
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 ODN and powered on.
2. ONU activation and OMCC establishment processes have been successhplgted.
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:
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- Single unaggedU-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 used to report/capture any upstream packets.
6. The Ethernet traffic gemator will be configured to generate and transmit an upstream IGMPv1 membership report/group join
message into the-interface
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
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
Conformance

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 marking, in the upstream directiofhserinitiated 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 G&MOpo@I has been created as a
result of ONUID assignment
3. The following Multicast goup definition is applied at the OLHmulator and transmitted by the OLT to the ONU under test
using the Manage (EBPERATY GNMWPLRIAFAASEO (attri bute: dynamic ac

May 2014 © The Broadband ForurAll rights reserved 1430f 233



GPON & XG-PON1 ONU @nformance Abstract Test Plan ATP-247Issue3

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: Reterhttp://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 Multicast

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 Requirement 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 upstream IGMP 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 multicast
GEM port and IGMP messages use a bidirectional GEM pbit GEM port can be shed by other VLANs from the samé-
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 has been activated by the OLT emulator, has been ranged, and a G&NOM@I has bee 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, .
Mt;llgczvast source IP destination '\glrjtljtl;%a:jd'wr'g‘; 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 Emulgeoerates unicast Ethernet frames

6. The Ethernet Traffic Generator connected tollhaterfacegenerates unicast Ethernet frames

unicast | unicast

destinatior] Source )
MAC MAC VID Phit
address | addess

MAC-U1 |MAC-V1| VID3 Pbitl

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

ATP-247Issue3

7. The Ethernet Traffic Geerator connected to théinterfaceis configured as follow The IP and MAC addresses will be used

to send IGMP V2 messages

May 2014
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Source Multica
Source IP MAC stIP VID P pit
address group
address
address
IP-U2 MAC-U2 IP-G1 | VID1 |Pbitl

8. The Ethernet TrafficGenerator connected to thkinterfaceis configured as follow. The IP and MAC addresses will be used
to send IGMP V3 messages

) 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

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 | Pbit value| Port P-bit
Port
1 0x8100 Pbitl GEM1| TCONT1 Pbit1

10. All the previous flows have the sameaffic Class

Test Procedure

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

OMCI Procedure Details
Refer toAnnex B

May 2014

© The Broadband Forumll rights reserved

147of 233


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

GPON & XG-PON1 ONU @nformance Abstract Test Plan ATP-247Issue3

Pass/Fail Criteria

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

Remarks
1 None
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6.3.7 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
1 R-76The ONU MUST allow the configuration of the IP multicast groups that are acceptable per user port based on:
A Source address matching
A Group address matching
A VLAN membershiop
1 R-84The ONU MUSTsupport matching groups conveyed by IGMP messages on a user port to the list of gitgips (R
associated with this port. When there is no match, the copy of IGMP message directed toward the ViLAINASUST
be silently discarded. When there is a matic,|IGMP message SHOULD be forwarded within a multitdsAN, and
enter the IGMP snooping function.

Test Objective
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The purpose of this test is to verify that the ONU is ablallow the configuration of the IP multicast groups that are acceptable per
use 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&NOM@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 under tesintérface 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 Ethernet frames as falow

Multicast Multicast | Multicast IP Multicast _
flow source IP growp 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/technical/test_cert_programs.php
Remarks
f None
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6.3.8 IGMP rate limit

Test Name
IGMP ratelimit

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 T est
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 purpose of this test is to verify that the ONU is &blatelimit IGMP messages receiverbfn user ports on a multicagt. AN.

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. A singleU-interfaceis used
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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 loye@é |, 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: Referttip://www.broadbandorum.org/technical/test_cert ggrams.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]

TestType
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 IGMP transparent snooping.

Test Objective

The purpose of this test is to verify thag tBNU is able tsupport 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 artG&NOMCI has been created as a
result of ONUID assignment
3. AsingleU-interfaceis used
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ATP-247Issue3

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 theNJ under test and the OLT emulator has been created by OMCI, for multicast Ethernet

frames.

6. TheOLT Emulatorgenerateslownstreamnmulticast Ethernet frames

Channe Multicast Multicast IP Multicast MAC .
I source IP group address| group address VID | pbit
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 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: Referhip://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
1 None
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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 pasinterfacethe maximum number of simultaneous multicast groups allowed.

Test Objective

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

1. ONU under testrad 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
result of ONUID assignment
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3. A singleU-interfaceis used

4. A bidirectional GEM port betwen the ONU under test-loterface 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. TheOLT Emulatorgenerateslowrstreammulticast Ethernet frames
Channe Multicast Multicast IP Multicast MAC ,
I source IP group address| group address VID | p bit
address

VID
Cch1 P-S1 IP-G1 MAC-G1 1 | Phitt

VID
Cch2 P-S1 IP-G2 MAC-G2 1 | phitt

VID
Ch3 P-S1 IP-G3 MAC-G3 1 | Pbitl

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 inAbstract Test Plan: Refer tdtp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
I None

May 2014 © The Broadband ForurAll rights reserved 1570f 233


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

GPON & XG-PON1 ONU @nformance Abstract Test Plan ATP-247Issue3

6.3.11 IGMP transparent Snooping
Test Name
IGMP transparent Snooping

Ted 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 transparent snooping function MUST support the capability to snoop the multicast source
IP addres 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 transparent snooping function MUST be able to dynamically create and delde/&AC
Group Filterentries, enabling in turn, selective multicast forwarding from netfamig VLANS to useffacing ports.

Test Objective

May 2014 © The Broadband ForurAll rights reserved 1580f 233



GPON & XG-PON1 ONU @nformance Abstract Test Plan ATP-247Issue3
Verify the ONU supports the IGMP transparent snooping function and this functionality can be enabled for a multicast WteAN. N
thistest case does not cover the second MUST with88Rand has been intentionally removed from the above requirements.

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 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 configure the ONU to support tlieweng configuration:
One multicast VLANS, VID1
Enable IGMP transparent snooping on VLAN VID1
One btdirectional GEM port
One multicast GEM port
Singledtagged Uinterface, with no translation of VID values between the R/SLanderfaces.

= =4 4 4 A -2

No restrictiors for IGMP dynamic access (all flows are allowed)
6. The OLT Emulator will be configured to generate the following downstream, multicast flows. All flows should use the same
multicast GEM port.

May 2014

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
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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-247Issue3

7. The Ethernet Traffic Generator should be configucetransnit 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: 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
f None
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6.3.12 Multicast VLAN membership based on user ports (Multiple User ports)
Test Name
Multicast VLAN membersip based omiserports
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
Conditioral 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 members of a given meNtloaksk

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 test has been activated by the OLT emulator, has been ranged, and a GEM port foasdd¢€h 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 '\glrjcl)tl;%aztdgﬂéscs 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 intelfiaaer port 2)s configured as follow. The IP and MAC addresses
will be used to send [P 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
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Test Procedure
Omitted in Abstrat Test Plan: Refer tottp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Appendix B

Pass/Fail Criteria
Omitted in Abstract TefRlan: Refer tattp://www.broadbandorum.org/technical/test_cert_programs.php

Remarks
f None
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6.3.13 IGMP transparent Snooping(Multiple User ports)
Test Name
IGMP transparent Snoapg (Multiple User ports)

Test Definition Number

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

Test Type
Conformance
Test Requirement Type
Conditionally 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 function MUST support the capability to snoop the multicast source
IP address and desdition 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 function MUST be able to dynamically create and delé¢e&AC
Group Filter entries,rebling in turn, selective multicast forwarding from netwta&ng VLANSs to useffacing ports.
Test Objective
Verify the ONU supports the IGMP transparent snooping function and this functionality can be enabled for a multicasvrVLAN

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 powered and connected to ODN
2. ONU has been activated by the OLT Emulator, has beeredaagd 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 configure the 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 interfaceg
Q-Tag STag
1 none SVID1
2 none SVID1

1 All U-interfaces are member of VID1
1 Norestrictions for IGMP dynamic access (all flows are allowed)
5. The OLT Emulator will be configured to generate the following downstream, multicast flows. All flows should use the same
multicast GEM port.

May 2014

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
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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 confgiar 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: Refertttp://www.broadbandorum.org/technical/test_cert_programs.php

OMCI Procedure Details
Refer to Appendix B

Pass/FailCriteria
Omitted in Abstract Test Plan: Refertttp://www.broadbandorum.org/technical/test_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 Descrigion

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 to upstream untagged traffic.
1 R-34The ONU MUST support adding arT&g in the upstreamirection for Qtagged, untagged, apdiority-tagged frames.
1 R-82The ONU and OLT MUST support the identification and processing of upstream IGMP messages. When this function is
disabled on a port and/or VLAN, these messages are transparently forwarded.
Note: Only the second sentence H8Ris verified by this test.

Test Objective
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Verify the ONU suports the IGMP transparent forward functionon a single Uinterfaceconfiguredto pass untagged traffic across
the Uinterface. This test verifies bothetltOMCI configuration responses and support of active user traffic. The VL-ABYSs
added to upstream traffic by the ONU before crossing thariRé8ace. Note that only the 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 created as a result of
ONU-ID assignment.

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

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

U Interface
UN | MAC DjMAC S Outer VLAN T: Inner VLAN Te Ethertype IPD/ | IP S, Outer VLAN T Inner VLAN T 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 mebsdge3 requiring 1 GEM port (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 Nanme
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 forward itkanddirfaces that are
members of that VLAN.
Test Objective
Verify the ONU m@asses frames with broadcast destination MAC addresses in the downstream directidhitdeslbces that are
members of the VLAN contained in the frameo-Bterfaceader s. Thi s

Test Configuration
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1. TheONU is pavered and connected tioe 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: 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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6.4.2 Downstream Broadcast Handling, Multiple U-interfaces
Test Name
Downstream Broadcast Handling, Multipleitterfaces

Test Definition Number

ONU6.4.2
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-113If the ONU receives a tagged frame on a downstream GEM Port, it MUST forward itkénddirfaces that are
members of that VLAN.

Test Objective
Verify the ONU passes frames with broadcast destindl&€ addresses in the downstream direction toUalhterfaces that are
members of the VLAN contained in the frameds h-iatafdees s . Thi s

Test Configuration
1. TheONU is powered and connectedthe ODN

May 2014 © The Broadband ForurAll rights reserved 1710f 233



GPON & XG-PON1 ONU @nformance Abstract Test Plan ATP-247Issue3

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 instructed the ONU to reset its MIB to factory default values.

4. ONU has successfully completesbt 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

