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FOREWORD

The International Telecommunicatidmion (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICT8he ITU Telecommunication
Standardization Sector (I'FW) is a permanent organ of ITU. ITO is responsible fostudying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years hestablis
the topics for study by the ITU study groups which, in turn, produce Recommendations on these topics.

The approval of ITUT Recommendations is covered by the procedure laid down in WTSA Resdlution

In some areas of information technology which falthin ITU-T's purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommunication administration andezognized operating agency

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved whahof these mandatory provisions are met. The words "shall" or some other
obligatory language such as "must" and the negative equivalents are used to express requirements. The use of
such words does not suggest that compliance with the Recommendagiquiied of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve
the use of a claimed Intellectual Property Right. ITU takes no position concerning deeayivalidity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice ofctotdllproperty,
protected by patents, which may be required to implement this Recommendation. However, implementers are
cautioned that this may not represent the latest information and are therefore strongly urged to consult the TSB
patent database hitp://www.itu.int/ITU-T/ipr/.

a ITu 2017

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.


http://www.itu.int/ITU-T/ipr/

(631

10

11

- i -
SG15TD156R1/PLEN

Table of Contents

Y o0 1= PRSP
RETEIEINCES. ...t ettt nnne e e e e e e eeeeeanaee
(D= 11 01110 £ U PP P SUTTUPPPR
3.1 Terms defined elsewWhere. ...
3.2 Terms defined in this Recommendation.............cccccoeviiieeceieeiiee e,
Abbreviations and aCrONYIMIS............oovvviiiiiiiieemre e e ae s
Methodologyand CONVENLIONS.............ooiviiiiiiiiieeee e
YU 01T Y/ £ [0 o USRS
6.1 D= = ox £ PP
6.2 (7o) g 1SY=To [F]=T 0 A= 1o 1 0] a L= PSSR
6.3 DefeCtCOMMEIALIONS. ... ..vviiiiiiiiiiiiie e
6.4 Performance filterS........oooi i
Information flow across reference Points...............euvveveiicccreeeeeeiiiie e
Generic processes for Ethernet equipment............ooovvviiiee e e
8.1 OAM related PrOCESSES .. .. iiiiii i e e e eeei it ieeei e e e e et eeeeeeeanaaes
8.2 QUEUEING PrOCESS....cceeieeieeeeieetttunimmmreeeeeesesessssaa s e e s ammnssssnnnaaaaaeaaeaaaaees
8.3 1 =T 0] 0T =] PSPPI
8.4 REPICALE PrOCESS.....cc i e e eiiieeieeeee ettt e e e e e e e
8.5 10 ZACT o] f0] (oTolo] [ o] folol =TSt ]= 1S VPSSR
8.6 MAC length CheCKHIrOCESS.....cciii it
8.7 MAC frame COUNEPIOCESS ......ccvvvrrrriiniiieaesceereestn s e e s e e e e e e e e asanaesaaeaeas
8.8 Serverspecific COMMON PrOCESSES ......cceeeeiiiiiiieeeiieeee e e e e e
8.9 QOS related PrOCESSES.......ccvvvrrireuiiii s st e s e e e e e e e e e s aneer e e e e e eaaeaaaeees
Ethernet MAC layer (ETH) fUNCLIONS.........coiiiiiiieiec e
9.1 ETH connection functions (ETH_C).......uvvviiiiiiiiiiiiiiieeeiieeeeeeeeeeee
9.2 ETH termination fUNCLIONS.........oooviiiiiiiii e
9.3 ETH adaptation fUNCLONS............uuiiiiiiis e eeeeeen e
9.4 ETH diagnostiC FUNCLIONS...........uuuiiiiiis s eeeen e e
9.5 Server to ETH adaptation funct®(kserver>/ETH_A.......cccccooiiviiiiinnnnn.
9.6 ETH traffic conditioning and shaping funct®(ETH_TCS).............ccceeee
9.7 ETH link aggregation fuN@INS............cccoeeeeeiiiiiiiieeeie e e
9.8 ETH MEP and MIP BINCLONS...........uuuiiiiiiiii s eeeee s
Ethernetserver to ETH adaptation functions............coovvvvviiiiemmreiicieeeiicnee e
Non-Ethernet server to ETH adaptation functians................ooooeiiicceeeeee s
11.1  SDHto ETH adaptation functions (S/ETH_A).......ccooorriiiiiiiiiiieenee s

11.2 SDHto ETC adaptation functions (SXYYETC3_A) .......uuvvriiiriiriieiiiiieieene.

108
108
109
112
112
112
115
117
121
130
152
177
195
197
202
213
215

228
228
248



-V -

SG15TD156R1/PLEN
11.3 S464cto ETH-w adaptation functions.................evvvviiiicieeeeiiiicceeenn, 253
11.4 PDHto ETH adaptation functions (P/ETH_A).........cccoooviriiiiiiiieeeeeeeeeee 253
11.5 OTHto ETH adaptation functions (O/ETH_A).........ccceeeiiiiiiiiiiiieeeeeeee 265
11.6  MPLSto ETH adaptation functions (MPLS/ETH_A).........ccceovvviivviiiiiens 276
11.7 ATM VC to ETH adaptation functions (VC/ETH_A)..........cceevvvvrvvrvirinnn 276
Appendix IT Applications and functional diagrams................cceiiiisieeeeeeiiiiiieee e 277
Appendix 11T AIS/RDI mechanism for an Ethernet private line over a single SDH or
OTH SEIVEI AYEL..... ittt e e e e e e e e e et e e smmmeereees 279
Appendix 11T Compound fUNCLIONS. .........oiiiiiiiiie e 283
Appendix IVT Startup CONAITIONS ......ooii e eeeeeeeeee e 284
APPENIX VT SDL 0ESCIPLIONS......uiiiiiiie e et ieeee ettt r e as 285
Appendix VIi Calculation methods for frame loss measurement................coceeeeeeennn. 286
VI.1 Duatended 10SS Measurement............ceeiiiiieeceecieeee e eeeeeee 286
V1.2 Singleended 0SS MeasuremMent............ccoovviiiiiiieeen e 287
AppendixV1l i Considerations of the support of a rooted multipoint EVC service....... 288
VILL  Port group fUNCHION........oouiiii e 288
VII.2  Configuration of asymmetriC VLANS.......cccooviiiiiiiii e ieeeeeeeee e 289
AppendixVIll T Configurations for ingress VID filtering...........ccccoooeevviiiiiiccciiiii e, 291
AppendixIX i Handling of Expected DefectS............uoiiiiiiiiiiiiiii e eeveeeee 292
IX.1 INEEITUPLION EVENLS. ... .ciiiiiiii e e e e e aeaes 292
IX.2 SEIVICE ACHVALIOM....iii i eeieeeeeeee s 293
IX.3  Additional coNSIdEratioNS..........coeeeeeeiiiiiiiiieiee et 294
AppendixX T Mapping guidelines between the atomic functions defined-ii (b T
G.80212016] and those defined in [IFU G.8023].......cceevvviviiiiiiiiieeennn. 292

BIDIOGIrAP Y .. 295



- V -
SG15TD156R1/PLEN

Introduction

This Recommendation forms part of a suite [61J-T Recommendations covering the full
functionality of Ethernet transport network architecture and equipment (e.g.,
RecommendationdU-T G.8010/Y.1306 andTU-T G.8012/Y.1308) and follows the principles
defined inRecommendatioiTU-T G.805.

This Recommendation specifies a library of basic building blocks and a set of rules by which they
may be combined in order to describe equipment used in an Ethernet transport network. The building
blocks are based on atomic modelling functions defineBeéoommendation$TU-T G.806 and

ITU-T G.809. The library comprises the functional building blocks needed to wholly specify the
generic functional structure of the Ethernet transport network. In order to be compliant with this
Recommendation, the Ethernendtionality of any equipment which processes at least one of the
Ethernet transport layers needs to be describable as an interconnection of a subset of these functional
blocks contained within this Recommendation. The interconnections of these blocksafeuthe
combination rules given.

The specification method is based on functional decomposition of the equipment into atomic and
compound functions. The equipment is then described by its equipment functional specification (EFS)
which lists the constitug atomic and compound functions, their interconnection and any overall
performance objectives (e.g., transfer delay, availability, etc.).
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Recommendation ITUT G.8021/Y.1341

Characteristics of Ethernet transport network
equipment functional blocks

1 Scope

This Recommendation covers the functional requirements of Ethernet functionality within Ethernet
transport equipment.

This Recommendation uses the specification methodology defifétURT G.804 in general for
transport network equipment and is based on the architecture of Ethernet layer networks defined in
[ITU-T G.8014Q, the interfaces for Ethernet transport networks definddiTid-T G.8013, and in

support of services defined iTU-T G.8011]. It also provides processes for Ethernet OAM based
on[ITU-T G.8013] The description is generic and no particular physical partitioning of functions is
implied. The input/output information flows associated with the functional blocks serve for defining
the functions of the blocks and are considered to be conceptual, not physical.

The functionality defined in this Recommendation can be applied attaisetwork interfaces
(UNIs) and networko-network interfaces (NN) of the Ethernet transport network.

Not every functional block defined in this Recommendation is required for every application.
Different subsets of functional blocks from this Recommendation and otherq I[B.y.T G.783,

[ITU-T G.799, [ITU-T G.804 and[b-ITU-T 1.732]) may be assembled different ways according

to the combination rules given in these Recommendations[(&d-T G.80§) to provide a variety

of different capabilities. Network operators and equipment suppliers may choose which functions
must be implemented for each &pation.

The internal structure of the implementation of this functionality (equipment design) need not be
identical to the structure of the functional model, as long as all the details of the externally observable
behaviour comply with the equipment fulomal specification (EFS).

Equipment developed prior to the production of this Recommendation may not comply with all the
details in this Recommendation.

The equipment requirements described in this Recommendation are generic and no particular physical
patitioning of functions is implied. The input/output information flows associated with the functional
blocks define the functions of the blocks and are considered to be conceptual, not physical.

Figure 11 presents a summary illustration of the set of atdomctions associated with the Ethernet
signal transport. These atomic functions may be combined in various ways to support a variety of
Ethernet services, some of which are illustrated in Appendix I. In order to reduce the complexity of
the figures, théunctions for the processing of management communication channels (e.g., SDH DCC
or OTH COMMS) are not shown. For DCC or COMMS functions, refer to the specific layer network
descriptions.
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Figure 1-17 Overview of ITU-T G.8021/Y.1341 atomic model functions

THD
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ETH_TFP
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ETH
I
ETH_FP ETH_FP ETH_FR ETH_F
(NTte) (NTte) (NTS)
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Sn_AP Sm_AP Pq_AP MPLS_AP
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NOTE ETH_TFP interface of adaptation functions towards the ETH_FT functions connects to logical link control.

See [ITU-T G.8010] and function definition for details.
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2 References

The following ITUT Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouragedsistigate the possibility of applying the

most recent edition of the Recommendations and other references listed below. A list of the currently
valid ITU-T Recommendations is regularly published. The reference to a document within this

Recommendation dsenot give it, as a staralone document, the status of a Recommendation.

[ITU-T G.707] RecommendatiofTU-T G.707/Y.1322 2007, Network node interface for the
synchronous digital hierarchy (SDH)

[ITU-T G.7(9] RecommendatiofifU-T G.709/Y.13312016), Interfaces for the optical
transport network (OTN)

[ITU-T G.783 Recommendation IT G.783 006§, Characteristics of synchronous digital
hierarchy (SDH) equipment functional blocks

[ITU-T G.708 Recommendation ITO G.798 017, Characteristics obptical transport
networkhierarchy equipment functional blocks.

[ITU-T G.80Y Recommendation IT G.805 (2000)Generic functional architecture of
transport networks.

[ITU-T G804 Recommendation ITO G.806 2012, Characteristics dbtransport equipment
Description methodology and generic functionality

[ITU-T G809 Recommendation ITO G.809 (2003)Functional architecture of
connectionless layer networks

[ITU-T G837 Recommendation ITO G.82 (1998, Transport of SDH elementsy PDH
networks’ Frame and multiplexing structures

[ITU-T G.74]] Recommendation IT G.7041/Y.13032016, Genericframingprocedure

[ITU-T G. 7043 Recommendation ITO G.7043/Y.1343 (2004 )irtual concatenation of
plesiochronoudligital hierarchy (PDH) signals

[ITU-T G.800] Recommendation ITO G.8M1/Y.1354 (2016, Terms and definitions for
Ethernet frames over transport

[ITU-T G.801( Recommendation ITOJ G.8010/Y.1306 (2004 Architecture of Ethernet layer
networks

[ITU-T G801] Recommendation ITAT G.8011/Y.13072016, Ethernet service
characteristics

[ITU-T G.8017 Recommendation ITO G.8012/Y.1308 (2004Ethernet UNI and Ethernet

[ITU-T G.8013]

NNI.

Recommendation ITO G.8013¥.1731 015, OAM functions and
mechanisms for Ethernet based networks.

[ITU-T G.8023 Recommendation IT G.8023 (2018)Characteristics of equipment
functional blocks supporting Ethernet physical layer and Flex Ethernet
interfaces.

[ITU-T G803] Recommendation ITO G.8031/Y.13427015, Ethernetlinear protection
switching

[ITU-T G.8037 Recommendation ITO G.802/Y.1344(2015, Ethernetring protection

switching
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[ITU-T G.804Q Recommendation ITO G.8040/Y.1340 (2005)GFP frame mapping into
Plesiochronous Digital Hierarch{PDH).

[ITU-T Z.107] Recommendation IT Z.101(2016, Specification and Description
Language (SDL) Basic SDE201Q

[[EEE 802.1AB] IEEE 802.1AB (2016, IEEE Sandard forLocal andMetropolitanArea
Networks:Station and Media Access Control Connectilitgcovery

[[EEE 802.1AX] IEEE 802.1AX (2014, IEEE Standard forLocal andMetropolitanArea
Networks:Link Aggregation

[[EEE 802.1Q] IEEE 802.1Q)2014), IEEE Standardor Local and metropolitan area
networksi Bridges and Bridged Networks

[IEEE 802.1X] IEEE 802.1X(2010) IEEE Standard forLocal andmetropolitan area
networksi Port-Based Network Access Control.

[[EEE 802.3] IEEE 802.3(2015, IEEE Standard for Ethernet

[MEF 103] MEF Technical Specification 18(2013, Ethernet Service Attributes Pha3e
Metro Ethernet Forum

[OIF FLEXE IA]  OIF, Flex Ethernet Implementation Agreemé&.1 (2017

3 Definitions

31 Terms defined elsewhere

This Recommendation uses the following terms defined elsewhere:
3.1.1 access point[ITU-T G.805], [ITUT G.809]

3.12 adaptation: [ITU-T G.809]

3.13 adapted information: [ITU-T G.809]

3.14 characteristic information: [ITU-T G.809]

3.15 client/server relationship: [ITU-T G.809]

3.16 connection point [ITU-T G.805]

3.17 connectionlesdrail : [ITU-T G.809]

3.18 consequent actions[ITU-T G.806]

3.19 defect correlations [ITU-T G.806]

3.110 defects [ITU-T G.806]

3.111 dual-ended [ITU-T G.8001]

3.112 Ethernet flow replication point (ETHF_PP): [ITU-T G.8001]
3.113 Ethernet replicated information (ETH_PI): [ITU-T G.8001]
3.114 Ethernet termination flow replication point (ETHTF_PP): [ITU-T G.8001]
3.115 flow: [ITU-T G.809]

3.116 flow domain: [ITU-T G.809]

3.117 flow domain flow: [ITU-T G.809]

3.118 flow point: [ITU-T G.809]

3.119 flow point pool: [ITU-T G.809]

3.120 flow termination: [ITU-T G.809]
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3.121 flow termination sink: [ITU-T G.809]
3.122 flow termination source: [ITU-T G.809]
3.123 generic framing procedure (GFP) [ITU-T G.7041]
3.124 jabber: [IEEE 802.3]
3.125 layer network: [ITU-T G.809]
3.126 link: [ITU-T G.805]
3.127 link connection: [ITU-T G.805]
3.128 link flow: [ITU-T G.809]
3.1.29 MAC frame: [IEEE 802.3]
3.130 mediaaccess control (MAC) [IEEE 802.3]
3.131 network: [ITU-T G.809]
3.132 network connection [ITU-T G.805]
3.133 network flow: [ITU-T G.809]
3.134 network operator: [b-ITU-T M.3208.1]
3.135 network-to-network interface (NNI): [ITU-T G.8001]
3.136 oneway: [ITU-T G.8001]
3.137 ordered set [IEEE 802.3]
3.138 performance filters: [ITU-T G.806]
3.139 physical layer entity (PHY): [IEEE 802.3]
3.140 port: [ITU-T G.809]
3.141 reference point [ITU-T G.805] [ITU-T G.809]
3.142 reference points [ITU-T G.806]
3.143 service provider. [b-ITU-T M.3208.1]
3.144 singleended [ITU-T G.8001]
3.145 termination connection point [ITU-T G.805]
3.146 termination flow point: [ITU-T G.809]
3.147 termination flow point pool: Refer to clause 6.3.5.5 of [IFU G.8010]
3.148 timing point: [ITU-T G.80]
3.149 traffic conditioning function : [ITU-T G.8001]
3.150 traffic shapingfunction: [ITU-T G.8001]
3.151 traffic unit : [ITU-T G.809]
3.152 trail: [ITU-T G.805]
3.153 trail termination : [ITU-T G.805]
3.154 transport: [ITU-T G.809]
3.155 transport entity : [ITU-T G.809]
3.156 transport processing function [ITU-T G.809]
3.157 two-way: [ITU-T G.8001]
3.158 user-to-network interface (UNI): [ITU-T G.8001]
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3.2 Terms defined in this Recommendation

None.

4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:
1DM 1-way Delay Measurement

A Adaptation function

Al Adapted Information

AIS Alarm Indication Signal

AP Access Point

APP Access Point Pool

APS Automatic Protection Switching
ATM Asynchronous Transfer Mode
BER Bit Error Ratio

BN Bandwidth Notification

BNM Bandwidth Notification Message
BPDU Bridge Protocol Data Unit

BS Bad Second

C Connection Funadn

CBR Constant Bit Rate

CcC Continuity Check

CCM Continuity Check Message
CFl Canonical Format Identifier

Cl Characteristic Information

CK Clock

COMMS Communications channel
CoS Class of Service

CP Connection Point

CRC Cyclic Redundancy Check
CSF Client Signal Fall

D Data

DA Destination Address

DCC Data Communication Channel
DCI Defect Clear Indication

DCN Data Communicatioietwork
DE Drop Eligibility

DEI Drop Eligible Identifier

DEG Degraded

DEGM Degraded M
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DEGTHR Degraded Threshold

DM Delay Measurement

DMM Delay Measurement Message
DMR Delay Measurement Reply

EC Ethernet Connection

ED Expected Defect

EDM Expected Defect Message

EFS Equipment Functional Specification
EPL Ethernet Private Line

EPLAN  Ethernet Private Local Arddetwork

ESMC EthernetSynchronization Message Channel

ETC Ethernet Coding

ETH Ethernet Media Access Control layer network

ETH_ClI Ethernet Media Access Control Characteristic Information
ETHD Ethernet MAC layer networkDiagnostic function

ETHDe  EthernetMAC layernetworkDiagnostic function within MEP
ETHDi Ethernet MAC layer networkDiagnostic function within MIP

ETHG Ethernet MAC layer networkGroup

ETH-m Ethernet MAC layer networki multiplexing

ETHXx Ethernet MAC layer networkat levelx (x = path,tandem connection, section)
ETY Ethernet physical layaretwork
EVC Ethernet Virtual Connection

EVPL Ethernet Virtual Private Line
EVPLAN Ethernet Virtual Private Local Area Network

EXI ExtensiorHeader dentifier
EXM ExtensiorHeader Mismatch
FCS Frame Check Sequence
FD Flow Domain

FD Frame Delay

FDI Forward Defect Indication
FDF Flow Domain Flow

FDV Frame Delay Variation

FF Flow Forwarding

FOP Failure Of Protocol

FP Flow Point

FPP Flow PointPool

FS Frame Start

FT Flow Termination

GFP Generic Framing Procedure
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GFRF Generic Framing Procedure-ramemapped
GFRT Generic Framing Procedurelransparentapped

GNM Generic Notification Message

GS Good Second

GTCS GroupTraffic Conditionirg andShaping
LAG Link Aggregation

LAN Local Area Network

LB LoopBack

LBM LoopBack Message

LBR LoopBack Reply

LCAS Link Capacity Adjustment Scheme
LCK Lock

LF Lost Frames

LFD Loss of Frame Delineation

LM Loss Measurement

LMM Loss Measurement Message

LMR Loss Measurement Reply

LOC Loss Of Continuity

LOS Loss Of Signal

LT Link Trace

LTM Link Trace Message

LTR Link Trace Reply

M_SDU Media access contr@ervice Data Unit
MAC Media Access Control

MCC MaintenanceCommunication Channel
ME Maintenance Entity

MEG Maintenance Entity Group

MEL Maintenance Entity group Level

MEP Maintenance entity group End Point
Ml Management Information

MIP Maintenance entity group Intermediate Point
MMG Mismerge

MP Maintenance Point

MPLS Multi-Protocol Label Switching

NNI Networkto-Network Interface

OAM Operations, AdministratioandMaintenance
ODU Optical channeData Unit

ODUKk Optical channel Data Uriit order k
0]0) Out of Order



OPC
OPU
OSSP
OTH
OTN
Oul

Pl1ls

P12s

P31s

P4s

PCS
PDH
PDU
PFI
PHY
Pl
PLM
POH
PP
PROS
PRBS
PSI
PT
PTI
QoS
R-APS
REC
RES
RDI
RI

RP
RxFCf
RxFCI
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OpCode

Optical channel Payload Unit

Organization Specific Slow Protocol

Optical Transport Hierarchy

Optical TransporNetwork

Organizational Unique ldentdr

Priority

1544 kbit/s PDH path | ayer

[b-ITU-T G.704

2048 kbit/ s PDH path | ayer

[b-ITU-T G.704

34 368 kbit/s PDH path
[ITU-T G.833

139 264 kbit/ s PDH path

[ITU-T G.833

Priority Code Point

Physical Convergence Sublayer
Plesiochronous Digital Hierarchy
Protocol Data Unit

PayloadFCS Indicator

Physical layer entity

replication Information

Payload Mismatch

Path Overhead

replication Point

Preamble, Payload, and Ordered Set information
PseudeRandom Bit Sequence
Payload Structure Identifier
Payload Type

Priority Type Identifier

Quiality of Service
Ring-Automatic Protection Switching
Received

Reserved

Remote Defect Indication
Remote Information

Remote Point

Received Frame Count far end
Received Frame Count local

| ayer

| ayer

wi t h

wi th

wit h

with

synchro
synchro

synch

synct
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SA SourceAddress

SDH Synchronous Digital Hierarchy
SDU Service Data Unit

SL Synthetic Loss

SLM Synthetic Loss Message

SLR Synthetic Loss Reply

SNC SubNetwork Connection

SSD Server Signal Degrade

SSF Server Signal Fail

STM-N Synchronous Transport Moduldevel N
svd saved

TA Target MAC Address

TCI Tag Control Information

TCM Tandem Connection Monitoring

TCP Trail Connection Point

TCS Traffic ConditioningandShaping

TF Transmitted Frames

TFP Termination Flow Point

TFPP Termination Flow PoinPool

TI Timing Information

TID Transaction Identifier

TLV Type, Length, Value

TP Timing Point

TPID Tag Protocol Identifier

TSD Trail Signal Degrade

TSF Trail Signal Fall

TST Test

TT Trail Termination

TTL Time To Live

TXFCf Transmitted Frame Count far end

TXFCI Transmitted Frame Count local

UNI Userto-Network Interface

UNL Unexpected maintenance entity group Level
UNM UnexpectedVaintenance entity group end point
UNP Unexpected Period

UNPTr Unexpected Priority

UPI (Generic Framing Procedure) User Payload Identifier
UPM User Payload Mismatch

VID Virtual local area networlkdentifier
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VC Virtual Channel (asynchronous transfer mode) or Virtual Contasyrchronous digital
hierarchy)

VCAT Virtual Concatenatio

VC-m lower order Virtual Channél order m

VC-n higher order Virtual Channé&lorder n

VC-n-Xc contiguous concatenated Virtual Chaninekder n
VC-n-Xv virtual concatenated Virtual Chanriebrder n
VLAN Virtual Local Area Network

5 Methodology and conventions

For the basic methodology to describe transport network functionality of network elements, refer to
clause 5 of [ITUT G.806]. For Ethernetpecific extensions to the methodology, see clause 5 of
[ITU-T G.8010].

All process descriptionsiclauses 6, 8 and 9 use the SDL methodology defined inTIE101].

Pseudocode in this recommendation usasitch' statements where eacltasé statement is
exclusive (i.e.;'casé statementslo notfall through to each other).

6 Supervision

The generic supervision functions are defined in clause 6 of {TT3.806]. Specific supervision
functions for the Ethernet transport network are defined in this clause.

6.1 Defects

6.1.1 Summary of detection and clearance conditions for defects

The defect defction and clearance conditions are based on events. Occurrence or absence of specific
events may detect or clear specific defects.

In the following:
Valid means a received value is equal to the value configured via the Ml input interface(s).
Invalid means a received value is not equal to the value configured via the MI input interface(s).

The events defined for thRecommendation are summarized in Table. &Events, other than APS

or R-APS events are generated by processes in theBEFH Sk functioras defined in claus@2.1.2.

APS events are generated by the subnetwork connection protection process as defined in 2lause 9.1.
R-APS events are generated by the ring protection control process as defined in cl8u3&&se.
processes define the exaonditions for these events, Tabld ®nly provides a quick overview.

Table 6-17 Overview of events

Event Meaning
unexpMEL Reception of a CCM frame with an invalid MBAlue
unexpMEG Reception of a CCM frame with an invalid MEG valbet with avalid MEL value
unexpMEP Reception of a CCM frame with an invalid MERIug but with validMEL andMEG
values
unexpPeriod Reception of a CCM frame with an invalid periodicialue butwith valid MEL,
MEG and MEP values
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unexpPriority

Reception of a CM frame with an invalid prioritwalue butwith valid MEL, MEG,
MEP and periodicityvalues

expCCM[i] Reception of a CCM frame with valid MEL, MEGIEP and periodicityalues
where an MEP is indexed by "i"

RDI[i]=x Receptiorby an MEP indexed b%i" of a CCM frame with valid MEL, MEG, MEP
and periodicity values and the RDI flag set to x; where x=0 (remote defect clear|
x=1 (remote defect set)

LCK Reception of a LCK frame

AIS Reception of an AIS frame

CSFLOS Reception of &£SFframethat indicates alient loss of signal

CSFFDI Receptiorof a CSFframethat indicates alient forward defect indication

CSFRDI Receptiorof a CSFframethat indicates alient reversedefect indication

BS Bad second, a second in which the lost fraat® exceeds theegradedtireshold
(MI_LM_DEGTHR)

expAPS Reception of a valid APS frame

expRAPS Receptiorof a valid RAPS frame

APSw Reception of an APS frame from the working transport entity

APSDb Reception of an APS frame with incompatible 'l8t' value

APSr Reception of an APS frame with incompatible "Requested Signal" (dlD&E)

RAPSpm Reception by the RPL owner of arARPS(NR, RB) frame with a node ID that diffel

from its own

NOTE T One way to detect this event is to detect thattitiesmitted "Requested Signal" and the received

"Requested Signal" values differ, for example in case traffic switching occurs due to a local request.

The occurrence or absence of these events may detect or clear a defect. An overview of the conditions
is given in Table €. The notation "#event=x (K*period)" is used to indicate the occurrence of

x events within the period as specified between the big&@50K O3 . 5 .

Table 62 gives a quick overview of the detection and clearance conditions for the various defects. In
the following clauses 6.1.2, 6.1.3, 6.1.4 and 6.1.5 the precise conditions are specifiefDIsing

diagrams.
Table 6-27 Overview of ddect detection and clearance
Defect Defect detection Defect clearance
dLOC]] #expCCM[]==0 (K*MI_CC_Period) expCCM[]
dUNL unexpMEL #unexpMEL==0 (K*CCM_Period)
dUNPr unexpPriority #unexpPriority== 0 (K*CCM_Period)
dMMG unexpMEG #unexpMEG==0 (K*CCM_Period)
dUNM unexpMEP #unexpMEP== 0 (K*CCM_Period)
dUNP unexpPeriod #unexpPeriod= 0 (K*CCM_Period)
dRDI[] RDI[] == RDI[] ==
dAIS AlS #AIS == 0 (K*AIS_Period)
dLCK LCK #LCK == 0 (K*LCK Period)
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Table 6-27 Overview of ddect detection and clearance

Defect Defect detection Defect clearance
#CSFLOS ==
dCSFLOS | CSFLOS (K*CSF_Periodor CSFDCI)
#CSFFDI ==
dCSFFDI | CSFFDI (K* CSF._Periodor CSFDCI)
#CSFRDI ==
dCSFRDI CSFRDI (K*CSF _Periodor CSFDCI)
dDEG #BadSecond == #BadSecond ==
(MI_LM_DEGM*1second) (MI_LM_ M*1second)
dFORCM APSw #APSw == 0 (K*normal AP %eriod)
dFORPM APSb or RAPSpm expAPSor #RAPSpm ==
(K*long R-APS frame interval)
dFORNR APSr continues more than 50ms expAPS
dFORTO #expAPS==0 (K * long APS interval) or | expAPS or expRAPS
#expRAPS==0 (K * long RAPS frame
interval)

Note that fothe case of CCM_Period, AlIS_PerjadCK _Period and CSF_Periothe valus for the
CCM, AIS, LCK, and CSHperiods are based on the periodicity as indicated in the CCM, IATK,
or CSFframe that triggered the timer to be started.

For dUNL, dMMG, dUNM, dWINP, dUNPrthere may be multiple frames received detecting the same
defect but carrying a different periodicity. In that case the longest received period will be used. See
the detailed descriptions below.
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dLOC detection
and clearance

Set(K*MI_CC_Period, Timer)

6.1.2 Continuity supervision

A

dLOCTi] Cleared

expCCM[i] < Timer <
Reset(Timer) < dLOCT1]
Set(K*MI_CC_Period, Timer)

|

dLOCTi] detected

expCCMJi] <

.

Set(K*MI_CC_Period,Timer)

| G.8021-Y.1341(16)_F6-1

Figure 6-17 dLOC]] detection and clearance process

6.1.2.1 Lossof continuity defect (dLOCI])

The loss of continuity efect is calculated at the ETH layer. It monitors the presence of continuity in
ETH trails.

Its detection and clearance are defined in Figure. &he timerin Figure 61 is set to
K*MI_CC_Period, where MI_CC_Period corresponds to the configured CCM period and K is such
that 3. 250KO3. 5.

NOTE T The dLOC entry/exit criteria defined in this version of the Recommendation are different to those
defined in previos versions of this Recommendation (i.e., the 2007 and 2010 versions), because they have
been aligned with those defined in clause 21 of [IEEE 802.1Q]. This change impacts only the conditions for
defect detection and therefore does not affect interopdyalbitween equipment compliant with this version

of the Recommendation (and/or with clause 21 of [IEEE 802.1Q]) and those compliant with older versions of
this Recommendation.



-20-
SG15TD156R1/PLEN

Defect detection
and clearance

”
<

6.1.3 Connectivity supervision

<Defect> Cleared

<Event>(Period) <

.

< <Defect>

.

Set(K*Period, Timer)
Old_Period=Period

L

<Defect> Detected

: : |

<Event>(Period) < <Clear event> < Timer (
Reset(Timer) Reset(Timer) < I<Defect>
Period<Old_Period> < !<Defect>
N |

>

G.8021-Y.1341(16)_F6-2

A 4

Set(K*0Old_Period, Timer) Set(K*Period, Timer)

.

Old_Period=Period

A 4 |

Figure 6-27 Defect detection and clearance process for dUNL, dMMG, dUNMJUNP,
dUNPr, dAIS, dLCK , and dCSF

Figure 62 shows a generic state diagram that is used to detect and clear the dUNL, dMMG, dUNM,
dUNP, dUNPr, dAIS, dLCKand dCSHlefects. In this @gigram <Defect> needs to be replaced with
the specific defect and <Event> with the specific event related to this defect. Furthemmore
Figure6-2,3.250K 03 . 5.

Figure 62 shows that the timer is set based on the last received period value, unleser=Alslr|
frame triggering €vent> (and therefore the detection dbdefect>) carried a longer period. As a
consequence clearing certain defects may take more time than necessary.
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6.1.3.1 Unexpected MEL defect (dUNL)

The unexpected MEL defect is calculatedtlz ETH layer. It monitors the connectivity in a
maintenance entity group.

Its detection and clearance are defined in Figue Bhe <Defect> in Figure-8 is dUNL. The
<Event> in Figure € is the unexpMEL event (generated by the CCM reception praness
clause8.1.7.3) and the period is the period carried in the CCM frame that triggered this event, unless
an earlier CCM frame triggering an und&BL event carried a greater period.

6.1.3.2 Mismerge defect (dMMG)

The mismerge defect is calculated at BH layer. It monitors the connectivity in a maintenance
entity group.

Its detection and clearance are defined in Figuge Bhe <Defect> in Figure-8 is dMMG. The
<Event> in Figure & is the unexpMEG event (as generated by the CCM reception process in
clause8.1.7.3) and the period is the period carried in the CCM frame that triggered the event, unless
an earlier CCM frame triggering an unexpMEG event carried a greater period.

6.1.3.3 Unexpected MEP defect (dUNM)

The unexpected MEP defect is calculatgdthe ETH layer. It monitors the connectivity in a
maintenance entity group.

Its detection and clearance are defined in Figuge Bhe <Defect> in Figure-8 is dUNM. The
<Event> in Figure € is the unexpMEP event (as generated by the CCM recepti@egsron
clause8.1.7.3) and the period is the period carried in the CCM frame that triggered the event, unless
an earlier CCM frame triggering an unexpMEP event carried a greater period.

6.1.3.4 Degraded signal defect (ADEG)
This defect is only defined fgointto-point ETH connections.



dDEC detection
and clearance

BS=GS=0
BadSecond=0
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dDEG Cleared

dDEG detected

Update
BS and GS

If (N_TF>MI_LM_TFMIN)

&&(N_LF>=0))

If (N_LF/N_TF)>
MI LM DEGTHR

nN_TF(N TF) nN TF(N TF)
nN _LF(N_LF) nN_LF(N _LF)
l l BadSecond=1 BadSecond=0
Update Update
BS and GS BS and GS le e

GS=0 GS++
BS++ BS=0

< dDEG

G.8021-Y.1341(16)_F6-3

Figure 6-37 dDEG detection and clearance process

The degraded signal defect is calculated at the ETH layer. It monitors the connectivity of an ETH trail.
Its detection and clearance are defined in FigeBe 6

Every second the statenachine receives thenesecond counters fonear end received and
transmitted frames and determines whether the second was a bad second. The defect is detected i
there are Ml_LM_DEGM consecutive bad seconds and cleared if there are MM Idgnsecutive

good seconds.

In order to declare a bad second the number of transmitted frames must exceed a threshold
(MI_LM_TFMIN). Furthermore, itthe frame loss ratio (lost frames/transmitted frames) is greater
than MI_LM_DEGTHR a bad second is decéal.

6.1.4 Protocol supervision

6.1.4.1 Unexpected periodicity defect (AUNP)

The unexpected periodicity defect is calculated at the ETH layer. It detects the configuration of
different periodicities at different MEPs belonging to the same MEG.
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Its detection and clearance are defined in Figuie Bhe <Defect> in Figure-8 is dUNP. The
<Event> in Figure & is the unexpPeriod everdggenerated by the CCM reception process in
clause8.1.7.3) and the period is the period carried in the CCM fraatdripgered the event, unless
an earlier CCM frame triggering an unexpPeriod event carried a greater period.

6.1.4.2 Unexpected priority defect (dUNPr)

The unexpected priority defect is calculated at the ETH layer. It detects the configuration afdiffere
priorities for CCM at different MEPs belonging to the same MEG.

Its detection and clearance are defined in FiguBe Bhe <Defect> in Figure-8 is dUNPr. The
<Event in Figure 62 is the unexpPriority evenaggenerated by the CCM reception process in
clause 8.1.7.3) and the period is the period carried in the CCM frame that triggered the event, unless
an earlier CCM frame triggering an unexpPriority event carried a greater period.

6.1.4.3 Protection protocol supervision

6.1.4.3.1 Linear or ring protection failure of protocol provisioning mismatch (dFORPM)

The failure of protocol provisioning ismatchdefect is calculated at the ETH layer. It monitors the
provisioning mismatch of:

A linear protection by compang B bits of the transmitted atidereceived APS protocol, or

A ring protection by comparing the node ID of the RPL owner and the node ID in a received
R-APS(NR, RB) frame.

Its detectionand clearance are definedTinble 62. dFORPM is detected:

A in the case of linear protection, on receipt of an APSb event and cleared on receipt of an
expAPS event. These events are generated by the subnetwork connection protection process
(clause 9.1.2), or

A in the case of ring protection, on receipt of an RAPSpmteasasoh cleared on receipt of no
RAPSpm event during K times the longARS frame intervals defined in [ITD G.8032],
where 3.250 K O 3 These events are generated by the ring protection control process
(clause9.1.3).

6.1.4.3.2 Linear protection failure of protocol no response (dFOMR)

The failure of protocol no responsiefect is calculated at the ETH layer. It monitokompletion of
protection switching by comparing the transmitted "Requested Signal” values and the received
"Requested Signal" in the ARSotocol.

Its detectionand clearance are defined Tiable 62. dFORNR is detected when an APSr event
continues for more than 50ms and it is cleared on receipt of the expAPS event. These events are
generated by the subnetwork connection protection psdcésuse 9.1.2). This defect is not applied

in the case of a unidirectional protection switching operation.

6.1.4.3.3 Linear protection failure of protocol configuration mismatch (dFOP-CM)

The failure of protocol configuratiomismatchdefect is calculated at the ETH layer. It monitors
working and protection configuration mismatch by detecting the receipt of the APS protocol from the
working transport entity.

Its detectionand clearance are definedTable 62. dFORCM is detected oneceipt of an APSw

event and cleared on receipt of no APSw event during K times the normal APS transmission period
defined in [ITUT G.8031], where3.250 K O 3 ThBse events are generated by the subnetwork
connection protection process (clause 9.1.2).
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6.1.43.4 Linear or ring protection failure of protocol time out (dFOP-TO)

The failure of protocol time out defect is calculated at the ETH layer. It monitors the time out defect of:
A linear protection by detecting the prolonged absence of expected APS foames,

A ring protection by detecting the prolonged absence of expeefdeiRframes.

Its detection and clearance are defined in Taile 6

In the case of linear protection, dFOB is detected on receipt of no expAPS event during K times

the long APS intervalefined in [ITUT G.8031] (where K >= 3.5). dFGPO is cleared on receipt

of an expAPS event. These events are generated by the subnetwork connection protection process
(clause 9.1.2).

In the case of ring protection, dFA® is detected on receipt of nRERAPS event during K times

the long RAPS frame intervals defined in [ITU G.8032] (where K>=3.5). dFQIPO is cleared on

receipt of an expRAPS event. These events are generated by the ring protection control process
(clause 9.1.3).

6.1.5 Maintenance sigral supervision

6.1.5.1 Remote defect indicator defect (dRDI[])

The remote defect indicator defect is calculated at the ETH layer. It monitors the presence of an RDI
maintenance signal.

dRDI is detected on receipt of the RDI[]=1 event and cleared on receipt of the RDI[]=0 event. These
events are generated by the CCM reception process.

6.1.5.2 Alarm indication signal defect (dAIS)

The alarm indication signal defect is calculated at thid EByer. It monitors the presence of an AIS
maintenance signal.

Its detection and clearance conditions are defined in Fig@rer6e <Defect> in Figure-B is dAIS.

The <Event> in Figure € is the AIS event (as generated by the AIS reception process in
clause9.2.1.2) and the period is the period carried in the AIS frame that triggered the event, unless
an earlier AIS frame carried a greater period.

6.1.5.3 Locked defect (dLCK)

The locked defect is calculated at the ETH layer. It monitors the preseadeaked maintenance
signal.

Its detection and clearance conditions are defined in Figlr& Be <Defect> in Figure-8 is dLCK.

The <Event> in Figure -@ is the LCK event (as generated by the LCK reception process
in clause9.2.1.2) and the period ise period carried in the LCK frame that triggered the event, unless
an earlier LCK frame carried a greater period.

6.1.5.4 Client signal fail defect(dCSF)

The CSF(CSFLOS, CSFFDI, and CSFRDI) defect is calculated at the ETH layer. It monitors the
presence of @SFmaintenance signal.

Its detection and clearance conditions are defined in FigldeThe <Defect> in Figure-B is
dCSFLOS, dCSFFDI, or dCSFRDI. The <Event> in Figure-8 is theCSFevent (as generated by
the CSFextract process in clause 8.1.17) and the period is the period carriedd8Fieame that
triggered the event, unless an eari&Fframe carried a greater period.
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The <Clear_&ent> in Figure & is theCSFeventwhich indicates defect clear indication (DCI).

6.2 Consequent actions
For consequent actions §¢€U-T G.804 and the specific atomic functions.

6.3 Defect correlations
For defect correlations see the specific atomic functions.
6.4 Performance filters

6.4.1 One-second performance monitoring filters associated with counts
For further study.

6.4.2 Performance monitoring filters associated with gauges
For further study.

7 Information flow across reference points

See clause 7 of [ITAI G.806] for the generic desption of information flow. For Ethernespecific
information flow, see the description of the functions in clause 9.

8 Generic processes for Ethernet equipment
This clause defines processes specific to equipment supporting the Ethernet transport network.

8.1 OAM related processes
8.1.1 OAM MEL filter

| Port | OAMMEL
I 1 | Filter

Flde PRdo F b

G.8021-Y.1341(12)_F8-1

N | le—Mi_MEL

Figure 8-17 OAM MEL filter process

The OAM MEL filter process filters incoming ETH OAM traffic units based on the MEL they carry.
All traffic units with an MEL equato or lower than the MEL provided by the MI_MEL signal are
discarded.

The criteria for filtering depends on the values of the fields in the M_SDU field of the ETH_CI_D
signal.

The ETH OAM traffic unit and complementing P and DE signals will be filtered, if
A length/type field = OAM EtherType (892 as defined ilause 10 of [ITUT G.8013), and
A MEL field <= MI_MEL

Figure 81 shows the OAM MEL filter process for multiple ports. Figurg 8hows the filtering
process that is running per port.
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( OAM MEL filter )
'F

Running

D(D),P(P),DE(DE) <

Etype(D)=89-02 &

MEL(D)<=MI_MEL D(D),P(P).DE(DE) >

A

G.8021-Y.1341(16)_F8-2

Figure 827 OAM MEL filter behaviour

TP TDE TD

«— MI_MEP_MAC
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8.1.2 LCK generation process

Figure 837 LCK generation process

The LCK generaon process generates ETH_CI traffic units where the ETH_CI_D signal contains
the LCK signal. Figure-8& defines the behaviour of the LCK generaprocess.
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LCK generation

Set(0, Timer)

Timer <
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OAM=LCK(
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Figure 8-471 LCK generation behaviour

The LCK generabn process continuously generates LCK t@finits; every time the timer expires
an LCK traffic unit will be generated. The period between two consecutive traffic units is determined
by the MI_LCK_Period input signal. Allowed values are defined in Taidle 8

Table 8171 LCK period values

3-bits Period value Comments
000011 Invalid value Invalid value for LCK PDUs
100 1s 1 frame per second
101 Invalid value Invalid value for LCK PDUs
110 1 min 1 frame per minute
111 Invalid value Invalid value for LCK PDUs

The ETH_CI_D signal contains a source and destination address field and an M_SDU field. The
format of the M_SDU fieldor LCK traffic unitsis defined in claus9.1 and 9.8 of [ITUT G.8013.
The MEL in the M_SDU field is determined by the MI_Client_MEiput parameter.

The values of the source and destination address fields in the ETH_CI_D signal are determined by
the local MAC address (SA) and the multicast class 1 DA as described #T[@8013 (DA). The
value of the multicast class 1 DA is-80-C2-00-00-3x, wherex is equal to MI_Client. MEL as
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defined inclause 10.1 of [ITUT G.8013] The value of MI_MEP_MAC should be a valid unicast
MAC address.

The periodicity (as defined by MI_LCK_Period) is encoded intlineeleast significant bits of the
flags field in the LCK PDU using the values from Tabl&.8

The LCK (SA, Client_MEL. Period) function generates an LCK traffic unit with the SA, MEL and
period fields defined by the values of the parameters. Figbrbedowshows the ETH_CI_D signal
format resulting from the function call from Figure48

OAM=LCK(
MI_MEP_MAC,
MI_Client_MEL,
MI_LCK_Period
1 2 3 4
8l7(6|5|4|3|2|1|8]|7|6|5|4|3]2|1|8]|7|6|5]|4|3]|2|1|8]7|6]|5]|4|3]|2]1
] DA = 01-80-C2-00-00-3x, where x = MI_Client MEL
5 SA=MI MEP MAC
9
13 EtherType = 89-02 MEL = Version = 0 OpCode = 35 (LCK)
MI_Client
MEL
17/0|0|0|o0]|o0]| Period= TLV Offset =0 End TLV =0
MI LCK
_Period G.8021-Y.1341(16)_F8-5

Figure 851 LCK traffic unit

The value of the ETH_CI_P signal associated with the generated LCK trafasudéfined by the
MI_LCK_Pri input parameter; valid values are in the range O

The value of the ETH_CI_DE signal associated with the generated LCK traffic units is always set to
drop ineligible.

8.1.3 Selector process

N N
P DETD
Selector .
«— MI_Admin_State
Normal LCK
A A
P DEID IP IDEID

G.8021-Y.1341(12)_F8-6

Figure 861 Selector process

The selector processelects the valid signal from the inputtbe normal ETH_CI signabr the
ETH_CI LCK signal (as generated by the LCK geniergprocess). The normal signalliockedif
MI_Admin_State is LOCKED. The beh@ur is defined in Figure-8.
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Normal DE(DE) LCK.DE(DE)

!
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Figure 871 Selector behaviour
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8.1.4 AIS insert process

aAlIS—»¥ AIS Insert

h h h

P DE |D

G.8021-Y.1341(12)_F8-8

Figure 881 AIS insert process

Figure 88 shows the AIS insert process symbol and Figu®ed@fines the behaviour. If the aAIS
signal is true, the AIS insert process continuously generates ETH_CI traffic units where the
ETH_CI_D signal contains the AIS signal until the aAlS signal is false. The generated AIS traffic
units are inserted in the incoming stream, tlee output straa contains the incoming traffic units

and the generated AIS traffic units.
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v
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MI_AIS Period
)
D(OAM),
P(MI AIS Pri),
DE(0)
Set(MI AIS Period, Timer)

G.8021-Y.1341(16)_F8-9

Figure 891 AIS insert behaviour

The period between consecutive AIS traffic units is determined by the MIPat#®d parameter.
Allowed values are once per second and once per minute; the encoding of these values is defined in
Table 82. Note that this encoding is the same as for the LCK generation process.

Table 821 AIS period values

3-bits Period Value Comments
000-011 Invalid Value Invalid value for AIS PDUs
100 1s 1 frame per second
101 Invalid Value Invalid value for AIS PDUs
110 1 min 1 frame per minute
111 Invalid Value Invalid value for AIS PDUs

The ETH_CI_D signal contains a source al&stination address field and an M_SDU field. The
format of the M_SDU field for AIS traffic units is defined in clas9el and 9.7 of [ITUT G.8013.
The MEL in the M_SDU field is determined by the MI_Client_MEL input parameter.
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The valus of the source rad destination address fields in the ETH_CI_D signal are determined by
the local MAC address (SA) and the multicast class 1 DA as described HT[318013 (DA). The

value of the multicast class 1 DA is-80-C2-00-00-3x, wherex is equal to MI_Client ME as
defined inclause 10.1 of [ITUT G.8013] The value of MI_MEP_MAC should be a valid unicast
MAC address.

The periodicity (as defined by MI_AIS Period) is encoded inttineeleast significant bits of the
flags field in the AIS PDU using the valuesrh Table 82.

The AIS (SA, Client_MEL, Period) function generates an AIS traffic unit with the SA, MEL and
period fields defined by the values of the parameters. Figliet#low shows the ETH_CI_D signal
format resulting from the function call from Fige8-9:

OAM=AIS(
MI_MEP_MAC,
MI_Client_MEL,
MI_AIS_Period
1 2 3 4
81716543218 7|6]|5|4[3|2|1|8]|7|6]5|43]|2|1[8|7|6]|5|4[3]2]1
1 DA = 01-80-C2-00-00-3x, where x = MI_Client MEL
5 SA=MI_MEP_MAC
9
13 EtherType = 89-02 MEL = Version = 0 OpCode = 33 (AIS)
MI_Client
MEL
17/0/0] 0] 0] 0| Period= TLV Offset =0 End TLV=0
MI_AIS
_Period G.8021-Y.1341(16)_F8-10

Figure 81071 AIS traffic unit

The value of the ETH_CI_P signal associated with the generated AIS traffic units is defined by the
MI_AIS_Priinput parametewalid values aren the rangeé-7.

The value of the ETH_CI_DE signal associated with the generated AIS traffic units is always set to
drop ineligible.

8.1.5 APS insert process

£ |e [oe)o

«—MI_MEP_MAC

«—MI_MEL

le—MI_APS_Pri

lP DElD
y

G.8021-Y.1341(12)_F8-11

APS
Insert

Figure 8-111 APS insert process
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The APS insert process encodes the ETH_CB ARPS input signal in Figure-Bl) signal into the
ETH_CI_D signal of an ETH_CI traffic unit; the resulting APS traffic unit is inserted into the stream
of incoming traffic units, i.g.the outgoing stream conssbf the incoming traffic units and the
inserted APS traffic units. The ETH_CI_APS signal contains the APS specific information as defined
in clause 11.1of [ITU-T G.8031] (APS format). The behaviour is defined in Figule8

v v
D(D),P(P),DE(DE) < APS(APS) <
v v

D(D),P(P),DE(DE) > OQIMIA%ESE\A A
| MI MEL, APS

)
v
D(OAM),P(MI_APS_Pri),
DE(0)

G.8021-Y.1341(16)_F8-12

Figure 8121 APS insert behaviour

The ETH_CI_D signal contains source and destination address field and an M_SDU field. The
format of the M_SDU field for APS traffic units is defined in claa@d and 9.10 of [ITUT G.8013.
The MEL in the M_SDU field is determined by the MI_MEL input parameter.

The valus of the source and destination address fields in the ETH_CI_D signal are determined by
the local MAC address (SA) and the multicast class 1 DA as described HT[(318013 (DA). The

value of the multicast class 1 DA is-80-C2-00-00-3x, wherex is equalto MI_MEL as defined in
clause 10.1 of [ITUT G.8013] The value of MI_MEP_MAC should be a valid unicast MAC address.

The APSEA, MEL, APS) function generates an APS traffic unit with 8% MEL and APS fields
defined by the values of the parameterguFe 813 below shows the ETH_CI_D signal format
resulting from the function call from FigeiB-12:

OAM=APS(
MI_MEP_MAC,
MI_MEL,

APS

)
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1 2 3 4
s|7]6|s[a]3]2]1]s][7]6]s|a]3][2[1]s]7]6][s][4]3]2]1]s][7]6]s5]a]3]2]1
1 DA = 01-80-C2-00-00-3x, where x = MI_MEL
s [ SA-MiMEPMAC
9
13 EtherType = 89-02 MEL = Version =0 OpCode = 39 (APS)
MI_MEL

170 | 0 | 0 | 0 | 0 | 0 | 0 ] 0 | TLV Offset = 4 APS_ Specific Information = APS
21 APS_Specific_Information continued End TLV=0 G.8021-Y1341(16)_F8-13

Figure 8-131 APS traffic unit

The value of the ETH_CI_P signal associated with the generated APS traffic unitgnsimkdeby
the MI_APS_Pri input parameteralid values are in the range/0

The value of the ETH_CI_DE signal associated with the generated APS traffic ahtsaysset to
drop ineligble.

8.1.6 APS extract process

e Je

APS
Extract

AR

G.8021-Y.1341(12)_F8-14

MI_MEL —»|

Figure 8141 APS extract process

The APS extract process extracts ETH_CI_APS signals from the incoming stream of ETH_CI traffic
units. ETH_CI_APS signals are only extracted if they belong to the MEL as defined by the MI_MEL
input parameter.

If an incoming traffic unit is an APS traffic unit belonging to the MEL defined by MI_MEL, the
ETH_CI_APS signal will be extracted from this traffic unit and the traffic unit will be filtered. The
ETH_CI_APS is the APS specific information contained inrdeived traffic unit. All other traffic

units will be transparently forwarded. The encoding of the ETH_CI_D signal for APS frames is
defined in clause 9.10 of [IT G.8013.

The criteria for filtering are based on the values of the fields within th&€DW field of the
ETH_CI_D signal:

A length/type field equals the OAM EtherType {89)
A MEL field equals MI_MEL
A OAM type equals APS (39), as defined in clause 9.1 of {ITG.8013.

This is defined in Figure-85. The function APS(D) extracts the AP&eific information from the
received traffic unit.



-34-
SG15TD156R1/PLEN

APS extract

Waiting

l".
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Figure 8151 APS extract behaviour
8.1.7 Continuity check (CC) procesgs
8.1.7.1 Overview
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ETH_CI Extraction Extraction
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G.8021-Y.1341(12)_F8-16

Figure 8-161 Overview of processes involved with continuity check
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Figure8-16 gives an overview of the processes involved in the CC. The CCM generation process
generates the CCM frames if MI_CC_Enable is true. The MI_MEG_ID and MI_MEP_ID are the
MEG and MEP IDs of the MEP itself and these IDs are carried in the CCM frame CWMdr@mes

are generated with a periodicity determined by MI_CC_Period and with a priority determined by
MI_CC_Pri. If MI_LMC_Enable is set the CCM frames will also carry loss measurement
information. The generated CCM traffic units are inserted in the dlo®TH_CI by the OAM MEP
source insertion process.

The CCM frames pass transparently through MIPs.

The OAM MEP sink extraction process extracts the CCM unit from the flow of ETH_CI and the
CCM reception process processes the received CCM traffic tintmpares the received MEG ID
with the provisioned MI_MEG_ID, and the received MEP_ID with the provisioned
MI_PeerMEP_IDJ], that contains the list of all expected peer MEPs in the MEG. Based on the
processing of this frame one or more events may be dedettaat serve as input for the defect
detection process (nehownin Figure 816).

RDI information is carried in the CCM frame based upon the RI_CC_RDI input. It is extracted in the
CCM reception process.

8.1.7.2 CCM generation process



Figure 817 shows the statdiagram for the CCM generation process. The CCM generation process
can be enabled and disabled using the MI_CC_Enable signal, where the default value is FALSE.

The CCM generation proceggenerates anttansmits an OAM frame every MI_CC_Period. The
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Figure 8171 CCM generation behaviour

allowed values for MI_CC_Period are defined in Tabi 8

Table 8-317 CCM period values

3-bits Period value Comments
000 Invalid value Invalid value for CCM PDUs
001 3.33ms 300 frames per second
010 10ms 100 frames per second
011 100ms 10 frames per second
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100 1s 1 frame per second
101 10s 6 frames per minute
110 1 min 1 frame per minute
111 10 min 6 frame per hour

The ETH_CI_D signal contains a source and destination address field and an MieBDWhe
format of the M_SDU field is defined in clawss®1 and 9.2 of [ITUT G.8013.

The value of the destination address field (DA) is the multicast class 1 DA as described in
[ITU-T G.8013. The value of the multicast class 1 DA is-83C2-00-00-3x, wherex is equal to
MI_MEL as defined irclause 10.1 of [ITUT G.8013] Thisx will be filled in later by the OAM MEP
insertion process and will be undefined in this process. The value of the source address will be filled
in later by the OAM MEP insertion process and will be undefined in this process.

The M_SDU field contains a CCHDU. Figure 818 below shows the M_SDU field where the CCM
specific values are shown. It shows the traffic unit resulting from the function call in Bidutre

OAM=CCM(
MI_CC_MEG,
MI_CC_MEP,
MI_CC_Period,
RlI_CC_RDI,
TxFCI,
RI_CC_RXxFCI,
RlI_CC_TxFCf

)
, orif IMI_LM C_Enable:

OAM=CCM(
MI_CC_MEG,
MI_CC_MEP,
MI_CC_Period,
RI_CC_RDI,
0,
0,
0
)
The value of the ETH_CI_P signal associated with the generated CCM traffic unit is defined by the
MI_CC_Pri input parameter; valid valueean the rangeJ.

The value of the ETH_CI_DE signal associated with the generated CCM traffic units is always set to
drop ineligible (0).
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1
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gl7]6|s]4]3]2]1

gl7]6|s]4]3]2]1

g[7]6|s|a]3]2]1

8| 7]6|s]a]3]2]1

DA = 01-80-C2-00-00-3x, where x is changed to MI_MEL by the OAM MEP insertion process

SA = Undefined

EtherType = 89-02 MEL = Version = 0 OpCode =01 (CCM)
Undef
R{O|0O[0O]0O]| MI CC TLV Offset =70 Sequence Number =0
D _Period
I
Sequence Number continued 0 | 0 | 0 | MEP ID = MI_MEP_ID
MEG ID = MI_MEG_ID
TxFC{=TxFCl, if MI_LMC_Enable else 0
RxFCb=RI_CC_RxFCI, if MI_LMC_Enable else 0
TxFCb=RI_CC_TxFCf, if MI_LMC_Enable else 0
Reserved (0)
End TLV (0) G.8021-Y.1341(16)_F8-18

Figure 8181 CCM traffic unit
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Figure 81917 CCM reception behaviour
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The CCMreception process processes CCM OAM frames. It checks the various fields of the frames
and generates the corresponding events (as defined in clause 6). If the version, MEM BEABd
periodare valid, the values of the frame counters are sent to tf@mpance counter process.

Note that unexpPriority event dsnot prevent the CCM from being processed, since the MEL, MEG
MEP and periodare as expected.

8.1.7.4 Counter process

This process counts the number of transmitted and received frames.

The ounter process faCCM generation forwards data frames and countsaismittedETH_Al
frames with priority (P) (i.e., ETH_AIl Pequal to MI_CC_Priand Drop Eligibility (DE)
(i.,e., ETH_AI _DE) equal to <false (0)>. The D, P and DE sigraak forwarded urhanged as
indicated by the dotted lines in Figurel8.

Counter for
CCM generation

»

Waiting

D(D).P(P).DE(DE)

d

D(D),P(P),DE(DE)

P==MI_CC Pri
& DE==<false>

G.8021-Y.1341(16)_F8-20
Figure 8-201 Counter behaviour for CCM generation
The counter pcess folCCM reception receives ETH_Cl and forwatdemas ETH_ Altraffic units.

It counts tlis number ofreceivedETH_AI traffic unitsthat have priority (P) (i.e., ETHAI_P)equal
to MI_CC_Priand drop eligibility (DE) (i.e., ETHAI_DE) equal to <false (0)>.
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RxFCl++

L]
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Figure 8-211 Counter behaviour for CCM reception

8.1.75 Proactive loss measurement (LMp) process
This process calculatéise number of transmitted and lost frames per second.
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Disabled
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L G.8021-Y.1341(16)_F8-22

Figure 8221 LM process behaviour

It processes the TxFCf, RxFCb, TxFCb, RxFCI values and determines the number of transmitted
frames and the number of lost frames. Every second, the number ofittathsand lost frames in
that second are sent to the performance monitoring and defect generation processes.
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8.1.8 Loopback (LB) proces®s

8.1.8.1 Overview

Figure 823 shows the different processes inside MEPs and MIPs that are involved in the loopback
protocol.

The MEP ordemandOAM source insertion process is definedliaused.4.1.1, the MEP edemand

OAM sink extraction process tlause9.4.1.2, the MIP olemandOAM sink extraction process in
clause9.4.2.2 and the MIP ordemandOAM source inserbn process itlaused.4.2.1. In summaty

they insert and extract ETH_CI OAM signals into and from the stream of ETH_CI_D traffic units
and the complementing P and D signals going through an MEP and MIP; the extraction is based on
MEL and OpCode. Furthermaqréhe insertion process inserts thereot MEL and SA values in the

OAM traffic units. The other processes are defined in this clause.

MEP MIP MEP
bbby i il | bk
ETH CI ) . On-demand OAM | ETH_CI ) . On-demand OAM | ETH CIL | On-demand OAM | » ETH CI
- 1 Insertion | 1 Extraction | 1 Extraction | -
R 0 e J IR 4
TD' P, DE < 10, P, DE 0 1D, P, DE
2 <
LBM s LBM MIP E' LBM MEP
Generation §' - Reception g - Reception
(
TLBM(DA, P, DE, TLV, TID) =
MI_LB_Discover(P)
MI_LB_Discover_Result(MACs)
MI_LB_Series(DA, DE, P, N, Length, Period
MI_LB_Series_Result(REC, ERR, OQ) LB RI_LBM( RI_LBM(
MI_LB_Test(DA, DE, P, Pattem, Length, Period) 4 Control D, P, DE) D, P, DE)
MI_LB_Test_Terminate—
MI_LB_Test_Result(Sent, REC, CRC, BER, Q@)—
TRI_LBR(SA, rTLV, TID) il J
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Extraction | i Insertion | 1 Insertion
1

[}
4—— ETH CI
[}

______________ TN

G.8021-Y.1341(12)_F8-23

Figure 8-231 Overview of processes involved with loopback

The LBM protocol is controlled by the LB control process. Theredlaee possible MI signals that
can trigger the LB protocol:

A MI_LB_Discover(P): To discover the MAC addresses of the other MEPs in the same MEG.

A MI_LB_Series(DA,DE,P,N,engthPeriod): to send a series of N LB messages to a particular
MEP/MIP; these LBmessages are generated every "Period"
A MI_LB_Test(DA,DE,P,Pattern,Length,Period): to send a series of LB messages carrying a

test pattern to a particular MEP; these LB messages are generated every "Period" until the
MI_LB_Test_Terminate signal is recew.

The detailsaredescribed later in this clause.

The LBM control protocol triggers the LBM generation process to generate an LBM traffic unit that
is received and forwarded by MIPs areteived by MEPs in the same MEG. The LBM control
process controlhe number of LBM generated and the period between consecutive LBM traffic units.

The LBM MIP/MEP reception processes process the received LBM traffic units and as a result the
LBR generation process may generate an LBR traffic unit in response. TheecBRion process
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receives and processes the LBR traffic units. The source address (SA), transaction ID (TID) and TLV
values are given to the LBM control process.

The LBM control process processes these received values to determine the result of ttedlreBues
operation. The result is communicated back using the following Ml signals:

A MI_LB_Discover_Result(MACSs): reports back the MACs that have responded with a valid
LBR.

A MI_LB_Series_Result(REC,00): reports back the total number of receivedfiddfies
(REC), as well as counts of specific errors:

T OO: number of LBR traffic units that were received out of order (OO)

A MI_LB_Test_Result(Sent, REC, CRC, BER, OO): reports back the total number of LBM
frames sent (Sent) as well as the total numbé&éB®& frames received (REC); for the latter
counts of specific errors are reported:

T CRC: number of LBR frames where the CRC in the pattern failed
T BER: number of LBR frames where there was a bit error in the pattern
T OO: number of LBR frames thaterereceived out of order

The detailed functionality of the various processes is defined below.

8.1.8.2 LB control process

The LB control process can receive several Ml signals to trigger the LB protocol; this is shown in
Figure 824.

LB control

v Y v

MI LB Discover( MI LB Series( MI LB Test(
P) DA,DE.P, N, Length, Period) DA,DE,P, Pattern, Length, Period)

é—l:Discover é—[&:rics é—[r est

(G.8021-Y.1341(16)_F8-24

Figure 8-2471LB control behaviour

Figure 825 shows the behaviour if the MI_LB_Discover signal is received.
Figure 826 shows the behaviour if the MI_LB_Series signal is received.
Figure 827 shows the behaviour if the MI_LB_Test signal is received.

NOTE i The statemachine (Figure 24 combined with Figures-85, 826 and 827) shows that the
LB_Discover, LB_Series and LB_Test actions are mutually exclusive. Furthemamwee instantiation of any
of these actions cannot be initiated until the current action is finished.
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LBM(01-80-C2-00-00-3x,
P, 0, Null, TID)

v

‘ set Timer 5 ‘

MI_LB_Discover behaviour

TID++
MACs=1}

RI_LBR(SA.rTLV,TID) < Timer
. . MI LB Discover Result
MACs=MACs+SA (MACs) >

O
Init

G.8021-Y.1341(16)_F8-25

Figure 82571 LB control discover behaviour

Figure 825 shows the behaviour when an MI_LB_Discover(DE,P) signal is received.
First the LBM generation process is requested to generate an LBM frame by sending the
LBM(01-80-c2-00-00-3x, P,0, Null, TID) signal to thedLBM generation process. The DA is set to

the class 1 multicast address as defined in {ITG.8013, where the lagpart ) will be overwritten
with MEL by the OAM MEP insertion process. There are no TLVs included, hence the TLV

parameter is set to Null.

After triggering the transmission of the LBM frame, received RI_LBR is processed for 5 seconds
(asgoverned by théimer). Every time the RI_LBR(SATLV,TID) is received the SA is stored in

the set of received MACs.

After 5 seconds all the received SAs are reported back using the MI_LB_Discover_Result(MACs)
signal and the LBM control process returns to the Init state
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set(0, TxTimer)

MI_LB_Series behaviour

OLD TID=Undef
REC=0
00=0

Waiting Series

v v v

TxTimer < RI_LBR(SA.fTLV,TID) < Timer

B ¥ o
TLV=Generate(Length) REC-++ M[_Llim‘:;)grl(t;% )Resull(

v
LBM(DA,P,DE,TLV.TID> -

# Y

TID++
N
00++
Y
, | —
set(Perioi, TxTimer) set(Ss, TxTimer) OLD_TID=TID

G.8021-Y.1341(16)_F8-26
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Figure 8261 LB control series behaviour

Figure 826 defines the behaviour of the LB control process after the reception of the
MI_LB_Series(DA,DE,P,N,engthPeriod) signal.

The TLV field of the LBM frames is determined by the Generate(Length) function. Generate(Length)
generates ®dataTLV with length "Length"of an arbitrary bit patterto be included in the LBM
frame

After the receipt of the M LB_Series signakthe LBM generation process is requested N times to
generate an LBM frame (where "Period" determines the interval between two LBM frames); this is
done by issuing the LBM(DA,P,DELV,TID) signal.

WheneveranRI_LBR(SA, rTLV, TID) signal is receivedthe number of reeived LBR frames is
increased (REC++). If the TID value from the RI_LBR signal does not consecutively follow the last
received TID value, the counter for out of order frames is incremented by one (OO++).

Five seconds after sending the last LBM frame, @#&er sending the Nth LBM frame) the REC and
OO counters are reported back in the MI_LB_Series_Result signal.



-47-
SG15TD156R1/PLEN

MI_LB_Test Behaviour

set(0, TxTimer)

OLD_TID=Undef

Sent=0
REC=0
CRC=0
BER=0
00=0
ol
v v v v
TxTimer < RI_LBR(SA.rTLV,TID) MI_LB_TEST Terminate < Timer (
TLV=Generate(Pattern,Length) RECH++ set(5s, Timer) X

Sent,REC.,CRC,BER.00)

v

LBM(DA,P,DE, TLV,TID) >

-

MI LB Test Result( >

(Pattern==1 or Pattern==3)&&
(CheckCRC(TLV )==Fail)

Init

Sent++
TID++

Set(Period, TxTimer)

BER++

OLD TID=TID

F Y

< G.8021-Y.1341(16)_F8-27

Figure 8-271 LB control test behaviour

Figure 827 defines the behaviour of the LB control process after the reception of the
MI_LB_Test(DA,DE,P,Pattern,Length,Period) signal.
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Every period an LBM frame is generated until the MI_LB_Test_Terminate signal is received. Five
seconds after receivindpis MI_LB_Test_Terminate signal the "Sent", REC, CRC, BER and OO
counters are reported back using the MI_LB_Test_Result signal.

The TLV field of the LBM frames is determined by the Generate(Pattern, Length) function. For
pattern the following types adefined:

0: "Null signal without CR€32"

1: "Null signal with CRG32"

2: "PRBS 2"311 without CRG32"

3: "PRBS 27311 with CRG32"

The length parameter determines the length of the generated TLV.

Generate(Pattern, Length) generates a test TLV with I€hgthgth” to be included in the LBM
frame. Thereforethis TLV is passed using the LBM(DA,P,DE, TLV,TID) signal to the LBM
generation process.

Upon receipt of the RI_LBR(SA,ITLV,TID) remote information, the received LBR counter is
incrementedby one (REC++)If the TLV contains a CRC (Pattern 1 or 3) the CRC counter is
incremented by one if the CRC check fails. The function Check(Pattern, TLV) compares the received
test pattern with the expected test pattern. If there is a misntia¢cBER counter is increed. If the

TID value from the RI_LBR signal does not follow the last received TID yahe&counter for out

of order frames is incremented by one (OO++).

8.1.8.3 LBM generation process

LBM generation

»
L

LBM(DA,P,DE,TLV,TID) <

)

OAM=LBM(
DA, TLV,TID)

I

D(OAM), P(P),
DE(DE)

G.8021-Y.1341(16)_F8-28

Figure 8-281 LBM generation behaviour

The LBM generation process generatssngleLBM OAM traffic unit (ETH_CI_D) complemented
with ETH_CI_P and ETH_CI_DE signals on receipt of the LBM(DA,P,DE,TLV,TID) signal. The
process is defined in FigureZB.

From the LBM(DA,P,DE, TLV,TID) signal the feld determines the value of the ETH_CI_P signal,
the DE field determines the value of the ETH_CI_DE signal. The DA, TLV and TID fields are used
in the construction of the ETH_CI_D signal that carries the LBM traffic unit.
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The format of the LBM traffic uihand the values are shown in Figur@®

The values of the SA and MEL fields will be determined by the OAM MEP insertion process, as well
as the last parkj of the DA if the DA is set to G80-c2-00-00-3x.

1 2 3 4
g|7]e|s|ala]2[1]s]7]6]s|a]3]2]1]s]7]6]s5]a]3]2]1]s]7]6][5]4]3]2]1

1 DA =LBM(DA)

s | T | SA = Undefined

1
13 EtherType = 89-02 MEL = Version = 0 OpCode = 03 (LBM)

Undef

17 Flags =0 TLV Offset = 4 Transaction ID = LBM(TID)

21 Transaction ID continued TLV = LBM(TLV)

25

29

33
last End TLV (0)

G.8021-Y.1341(16)_F8-29

Figure 8-291 LBM traffic unit

MIP LBM
reception

»

8.1.8.4 MIP LBM reception process

D(D),P(P),DE(DE) <

DA(D)=MI_MIP MAC

RI_LBM(D,P.DE) >

P
4

G.8021-Y.1341(16)_F8-30

Figure 83017 MIP LBM reception behaviour

The MIP LBM reception process receives ETH_CI traffic units containing LBM PDUs
complemented btheP and D signal

The behaviour is defined in Figure3®. If the DA field in the traffiaunit (D signal) equalthe local
MAC address (MI_MIP_MAC) the loopback is intended for this MIP and the information is
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forwarded to the loopback reply generation process using the Rl_LBM(D,P,DE) signal; otherwise the
information is ignored and no actietaken.

Note that an MIP therefore does not reply to LBM traffic units tbiaatea class 1 multicast address.
8.1.8.5 MEP LBM reception process

MEP LBM
reception

D(D),P(P),DE(DE) <

DA(D)=MI_MEP_MAC

Yes DA(D)=Multicast

Address?

RI_LBM(D,P.DE) Wait_Time=Random(0..1s)
Set(Wait_Time, Timer)

Waiting Timer

Timer <

v

RI_LBM(D,P.DE) >

B

G.8021-Y.1341(16)_F8-31

A

Figure 8-3117 MEP LBM reception behaviour

The MEP LBM reception process receives ETH_CI traffic units containing LBM PDUs
complemented btheP and D signal

The behaviour is defined in Figure38.

If the DA field in the LBM traffic unit (D signal) equals the local MAC address (MI_MEP_MAC)
the loopback is intended for this MEP, and the information is forwarded to the loopback reply
generation process (Rl_LBM(D,P,DE)).

If the DA field in the LBM traffic unit (D signal) is a multicast addsean LBR traffic unit must be
generated after a random delay between 0 and 1 second. This is specified by instantiating a separate
process, the Send_MC_LBR process. This process chooses a random waiting time between 0 and 1
second anghfter waiting for the cbsen period of timghe D, P and DE information is forwarded to

the loopback replygeneration mcess (RI_LBM(D,P,DE)). Finallythis process instance is
terminated.

Since the 0 to 1 second waiting time is performed in a separate pibdess not blok the reception
and processing of other LBM frames within that waiting period.
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8.1.8.6 LBR generation process

RI_LBM(D,P,DE) <

)

DA(D)=SA(D)
OPC(D)=02

}

RI_LBM(D,P.DE) >

|

G.8021-Y.1341(16)_F8-32

Figure 8-327 LBR generation behaviour

Note that the LBR generation process is the same for MEPs and MIPs.

Upon receipt of the LBM traffizinit and accompanying signals (RI_LBM(D,P,DE)) from the LBM
reception process the LBR generation process generates an LBR traffic unit together with the
complementing P and DE signals.

The behaviour is specified in FiguBe32. The generated traffic ung the same as the received
RI_LBM(D) traffic unit except:

A the DA of the generated LBR traffic unit is the SA of the received LBM traffic unit, and
A the OpCode is set to LBRpCode

NOTET Inthe generated LBR, in the OAM (MEP) insertion process, theiiAe overwritten with the local
MAC address, and the MEL will be overwritten with MI_MEL.

The resulting LBR traffic unit format is shown in Figure3.

1 2 3 4
s|7]6|s|4|3]2]1]s]7]e]s]a|3]2]1]s]7]6]s|a]3][2]1]s]7]6]s]a]3]2]1
1 DA =SA(RT LBM(D))
s ] SA = Undefined
S
13 EtherType = 89-02 MEL = | Version = Version OpCode =02 (LBR)
Undef (RT_LBM(D))
17 Flags = TLV Offset = Transaction 1D =
Flags(R1_LBM(D)) TLV Offset(RI_LBM(D)) Transaction ID(R1_LBM(D))
21 Transaction ID continued TLV =TLV(RI_LBM(D))
25
29
33
last End TLV = End
TLV(RI_LBM(D))

G.8021-Y.1341(16)_F8-33
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Figure 8-331 LBR traffic unit

LBR reception

8.1.8.7 LBR reception process

D(D),P(P),DE(DE) <

DA(D)=MI MEP MAC

Yes

SA=SA(D)
TID=TID(D)
TLV=TLV(D)

v

RI_LBR(SA,TID,TLV>

»
%

(G.8021-Y.1341(16)_F8-34

Figure 8-341 LBR reception behaviour

The LBR reception process receives LBR traffic units (D signal) together with the complementing P
and DE signals. The LBR reception process will inspect the DA field in the received traffic unit; if
the DA equals the local MAC address (MI_MEP_MAfe SA, TID and TLV values will be
extracted from the LBR PDU and signalled to the LB control process using the
RI_LBR(SA,TID,TLV) signal. The behaviour is defined in Fig@&&4.

8.1.9 Loss measuremen{LM) processes

8.1.9.1 Overview

Figure 835 shows the different processes inside MEPs and MIPs that are involvedmndisamand
loss measurement protocol.

The MEP ordemandOAM source insertion process is definedlimused.4.1.1, the MEP edemand

OAM sink extraction process lause9.4.1.2, the MIP olemandOAM sink extraction process in
clause9.4.2.2 and the MIP ordemandOAM source insertion processétaused.4.2.1. In summaty

they insert and extract ETH_CI OAM signals into and from the stream of ETH_CI_D traffic units
together with the complementing P and D signals going through an MEP and MIP; the extraction is
based on MEL and OpCode. Furthermdhe insertion process inserts the correct MEL and SA
values ito the OAM traffic units.
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Figure 8-3517 Overview of processes involved witlon-demand lbss measurement

The on-demand.-M control process controls th@t+demand.M protocol. The protocol is activated
upon receipt of the MI_LM_Start(DA,P,Period) signal and remains activated until the
MI_LM_Terminate signal is receed.

The result is communicated via the MI_LM_Result(N_TF, N_LF, F_TF, F_LF) sigheh the
process is terminated by the MI_LM_Terminate signal or when an intermediate result is requested
via the MI_LM_Intermediate_Rpiestsignal. If the ondemand LM cotrol process activates the
multiple monitoring on different CoS levels simultaneously, each result is independently managed
per CoS level.

The LMM generatiomprocesgenerates an LMM traffic unit that passes transparently through MIPs,
but that will be processed by the LMM reception process in MEPs. The LMR generation process
generatean LMR traffic unit in response to the receipt of an LMM traffic unit. The LMR reception
process receives and processes the LMR traffic units.

Figure 836 shows the diffeent processes inside MEPs and MIPs that are involved iprdaetive
lossmeasurement protocol.

The MEPproactive OAM insertion process is defined in clause 9.2.1.1, the MEP QOrAkttive
extraction process in clause 9.2.1.2, the MIP OAM extraction psaoeclause 9.4.2.1, and the MIP
OAM insertion process in clause 9.4.2.2. In summary, they insert and extract ETH_CI OAM signals
into and from the stream of ETHI (M traffic units and the complementing P and D signals going
through an MEP and MIP; the eacttion is based on MEL and OpCode. Furthermore, the insertion
process inserts the correct MEL and SA values into the OAM traffic units.
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Proactive On-demand Proactive

OAM S S OAM g S OAM
Insertion 3 o Extraction = o o Extraction ETHCI

MI_MEP_MAC

MI_LM_Enable

MI_LM_MAC_DA Prol_fﬁive

MI_LM_Period Control
MI_LM_Pri
MI_MEP_MAC

Proactive On-demand
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ETH_CI Extraction 3 Insertion \ Insertion ETH CI
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Figure 8361 Overview of processes involved witlproactive lossmeasurement

The proadive LM control process controls thoactive IM protocol. If MI_LML_Enable is set the
LMM framesare sent periodicallyThe LMM frames are generated with a periodicity determined by
MI_LM _Period and with a priority determined by MM_Pri.The resultil_TF, N_LF, F_TF, F_LF)

is reported via an LMR reception. If the proactive LM control process activates the multiple monitoring
on different CoS levels simultaneously, each result is independently managed per CoS level.

The behaviour of the processes i§ired below.
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8.1.9.2 LM control process

The behaviour of then-demand_M control process is defined in Figure33.

On-demand
LM control

4
hd

MI_LM_Start(DA,P,Period) <

v

Set(0,Timer)

v

N_TF=N_LF=0
F TF=F LF=0
TxFCf svd=TxFCb svd=0
RxFCf svd=RxFCl_svd=0
saved=false

4—.“

LMM(DA,P,0)

s>

Y

Running
v v
Fil:ﬁ[é[;{'lﬁif&;x;%ﬂ) < Ml_LM_Imcrmcdialc_chuc:s[< MI_LM_Terminate

MI_LM_Result(
N_TEN _LF, F_TF,F_LF)

MI_LM_Result(
N _TEN LF,F_TF,F_LF)

Set(Period, Timer)

N_TF+=|TxFCb-TxFCb_svd|

F_TF+=[TxFCf-TxFCf svd|
F_LF+=[TxFC~TxFCf_svd| — |[RxFCf—RxXFCf_svd|

N_LF+=TxFCb-TxFCb_svd| — [RxFCI-RxFCI_svd|

N|

v

TxFCI svd=TxFCf
RxFCf svd=RxFCf
TxFCb_svd=TxFCb
RxFCl_svd=RxFCl

saved=true

|‘
<

F' Yy

Figure 8-371 On-demandLM control behaviour

Upon receipt of the MI_LM_Start(DA,P,Periodhe LM protocol is started. Every period the
is triggered (usinpe LMM(DA,P,0) signal) until the

generation of an LMM frame
MI_LM_Terminate signal is received.

L

G.8021-Y.1341(16)_F8-37

The received counters are used to count the-@ediand farend transmitted and lost framerhis

result is reported using the MI_LM_Result(N_TF, N_LF, F_TF, F_LF) signal after the receipt of the

MI_LM_Terminate signal or of the MI_LM_Intermediate_dre=stsignal.
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Proactive
LM control

MI_LML_Enable <

v

Set(0,Timer)

-
N _TF=N_LF=0
F TF=F LF=0
TxFCf svd=TxFCb_svd=0
RxFCf svd=RxRCI _svd=0
saved=false

Ll

m

\ v v

. RI_LMR(TSA, TXFCf. 'MI LML Enab]c
Timer < RXFCf, TxFCb, RxFCI) T

LMM(MI_ LM MAC DA,
MI_LM Pri, 1) N
. . Y
Set(MI_LM_Period, Timer)

N_TF=|TxFCb-TxFCb_svd|
N_LF=|TxFCb-TxFCb_svd| — |RxFCI-RXFCI_svd|

F_TF=|TxFCf~TxFCf_svd|
F_LF=[TxFCf-TxFCf svd| — |[RxFCf~RxFCf svd|

RI_LM_Resuli(
N_TEN_LF,F_TF,F_LF)
N
v
TxFCf svd=TxFCf
RxFCf svd=RxFCf
TxFCb_svd=TxFCb

RxFCIl svd=RxFClI
saved=true

L~
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Figure 8-381 Proactive LM control behaviour

The behaviour of the proactive Lébntrol process is defined in Figure38. If the MI_LML_Enable

is asserted, the process starts to generate LMM frames (using the LMM(MI_LM_MAC_DA,
MI_LM_Pri, 1) signal). The resullN_TF, N_LF, F_TF, F_LFjs reported via an LMR reception.
8.1.9.3 LM M gereration process

This procesgienerates an LMM traffic unit on receipt of the LMM(DATKp€ signal.
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LMM generation

LMM(DA P, Type) <

v

OAM=LMM(
DA,

Type
TxFC[P]

)

LMM.D(OAM),
LMM.P(P),
LMM.DE(0)
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Figure 8-3917 LM M generation behaviour

The LMM traffic unit contains a source and destination address field and an M_SDU field. The format
of the M_SDU feld for LMM traffic units is defined in claus®.1 and 9.12 of [ITUT G.8013.

The LMM traffic unit is generated by the LMM generate function in Figu88.8-igure 840 shows
the resultant LMM traffic unitThe type signal is set to 1 if it is the pctime OAM, or set to O if it is
the ondemand OAM operation.

1 2 3 4
87 6 54321876 5432187 654321876 54321
1 DA=LMM(DA)
5 | SA=Undefined
9
13 EtherType=8902 ﬁEcljsf Version=1 OpCode=43 (LMM)
nde

17 ojojofo|jO|lO|O|T TLV Offset =12 TxFCf=LMM(Tx)

p

e
21 TxFCf Continued Reserved for RxFCf in LMR=0
25 Reserved Continued Reserved for TXFCb in LMR=0
29 Reserved Continued End TLV=0

Figure 84017 LMM traffic unit

8.1.9.4 LM M reception process

This procesgrocesses received LMM traffic units. It checks the destination address, the DA must be
either the local MAC address or it should be a multicast class 1 destination address. If this is the case
the LMM reception process writes the Rx Counter value taebeived traffic unit in the RxFCf

field, and forwards the received traffic unit and complementing P and DE signals as remote
information to the LMR generation process.
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LMM reception

LMM_D(OAM), <

LMM_P(P),
LMM_DE(DE)

DA(OAM)=MI_MEP_MAC or
DA(OAM)=MC Class 1

RxFCfOAM)=RxFC[P]

!

RI_LMM(OAM,P,DE) >

|
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Figure 8411 LM M reception behaviour

8.1.95 LMR generation process

The LMR generabn procesgienerates an LMR traffic unit on receipt of RI_LMM signals. The LMR
traffic unit is based on the received LMM traffic unit (as conveyed in the RI_LMM_D signal),
however:

A the SA of the LMM traffic unit becomes the DA of the LMR traffic unit
A the OpCode is set to LMR
A the TXFCD field is assigned the value of the Tx counter.

NOTE T In the generated LMR, in the OAM (MEP) insertion process, the SA will be overwritten with the
local MAC address, and the MEL will be overwritten with MI_MEL.

Note hat the RxFCf field is already assigned a value by the LMM reception process.
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LMR generation

RI_LMM(OAM,P,DE) <

v

DA(OAM)=SA(OAM)
SA(OAM)=Undefined
OPC(OAM)=LMR
TxFCb=TxFC[P]

v

LMR.D(OAM),
LMR.P(P),

LMR.DE(DE)

]

G.8021-Y.1341(16)_F8-42

Figure 8-421 LM R generation behaviour

Figure 843 shows the resultabMR traffic unit.

| 2 3 4
81 7(6|5[4|3|2|1(8|7|6|5(4|312|1|8|7|6|5/4|3|2[1|8|7|6[5|43]|2]|1

1 DA = SA(RI_LMM(D))

s | SA = Undefined

Y

13 EtherType = 89-02 MEL = | Version = version OpCode = 42 (LMR)

Undef | (RI_LMM(D))
17 Flags = TLV Offset = TxFCf = TxFCf(RI_ LMM(D))
Flags(RI LMM(D)) TLV Offset(RI_ LMM(D))

21 TxFCf continued RxFCf = RxFCf(RI LMM(D))

25 RxFCf continued TxFCb = Tx counter

29 TxFCb continued End TLV =
End TLV(RI_LMM(D)) G.8021-Y.1341(16)_F8-43

Figure 8431 LMR traffic unit

8.1.96 LMR reception process

Thisprocesgprocesssreceived LMR traffic units. If the DA equals the local MAC addrésxtracts
the counter values TxFCf, RxEAxFCbfrom the received traffic unit as well as the SA field. These
values together with the value of the Rx couiieFCl) are forwarded aRl signals.
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LMR reception

i

Ll

A 4

Waiting

LMR_D(OAM),
LMR_P(P),
LMR_DE(DE)

DA(OAM)=MI_MEP MAC

RI_LMR(
ISA(OAM),
TXFCHOAM),
RxFC{(OAM),
TXFCb(OAM),
RxFC[P])

G.8021-Y.1341(16)_F8-44

Figure 8441 LM R receptionbehaviour
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8.1.97 Counter process
This process counts the number of transmitted and received frames.

The ounter process for LMM/LMRgeneration receives ETHI and forwards it. It counts the
number of ETHAI traffic units received with ETH_AI_DE to <false (0)>.

Counter for
LMM/LMR generation

Data.D(D),
Data.P(P),
Data.DE(DE)

A

Data.D(D),
Data.P(P),
Data.DE(DE)

DE==<false>

A\ 4

Etype(D)==89-02 & MEL(D)==MI_MEL &
(OPC(D)==LMM || OPC(D)==LMR |
OPC(D)==DMM || OPC(D)==DMR ||

OPC(D)==1DM ||

OPC(D)==SLM || OPC(D)==SLR ||

OPC(D)==ISL)

G.8021-Y.1341(16)_F8-45

Figure 8451 Counter behaviour for LM M/LMR generation
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The counter process for LMM/LMReceptionreceives ETH_CI and forwardbemas ETH_AI
traffic units It countsthis number of ETHAI instances with ETHAI_DE equal to <false (0)>.

Counter for
LMM/LMR reception

Data.D(D),
Data.P(P),
Data.DE(DE)

Data.D(D),
Data.P(P),
Data.DE(DE)

DE==<false>

Etype(D)==89-02 & MEL(D)==MI_MEL &
(OPC(D)==LMM || OPC(D)==LMR ||
OPC(D)==DMM || OPC(D)==DMR ||

OPC(D)==1DM ||

OPC(D)==SLM || OPC(D)==SLR |

OPC(D)==I1SL)

RXFCI[P]++

I

G.8021-Y.1341(16)_F8-46

Figure 8461 Counter behaviour for LMM/LMR reception

NOTE 1i To maintain the same behaviour with the earlier versions of this Recommendation, the counter process
for LMM/LMR generation and reception dxdes the counting of OAM frames which are applicable to both
proactive and olemand performance monitoring (i.e., LMM, LMR, DMM, DMR, 1DM, SLM, SLR and 1SL).
NOTE 27 The current version of this Recommendation assumes that this process activatesethd xie€t

and RxFCI frame counters before any EIM measurement is initiated. The mechanisms for activating these
counters as well as the behaviour when an{HEMImeasurement is initiated before these counters are activated
are outside the scope of thigsien of the Recommendation.

8.1.10 Single-ended celay measuremen{DM) processes

8.1.10.1 Overview

Figure 847 shows the different processes inside MEPs and MIPs that are involveadmdiemand
singleendeddelay measurement protocol.

NOTET In previousversionsof this Recommendatiosjngleendeddelay measurement waaown asdelay
measuremenWith regard to those definitions, refer @ U-T G.8M1].

The MEP ordemandOAM source insertion process is definedlizaused.4.1.1, the MEP edemand
OAM sink extraction process tlause9.4.1.2, the MIP odemandOAM sink extraction process in
clause9.4.2.2 and the MIP ordemandOAM source insertion processétaused.4.2.1. In summatry
they insert and extract ETH_CI OAM signals into and from the stream of ETHD @affic units
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and the complementing P and D signals going through an MEP and MIP; the extraction is based on
MEL and OpCode. Furthermarthe insertion process inserts ttwrectMEL and SA values o the
OAM traffic units.

MEP MIP MEP
o | o ——— I e |
ETH CI ! Ongi':{ﬂ"d i EtHCa ) O“SR";f"d i EtHC ! O”Si':dmd I ETH CI
£ ——¥] J.
| Insertion : ] Extraction : | Extraction :
D,P.DE 1D‘P.DE
DMM DMM o .
X - 3
Generation Reception Al MEP_MAC
r'y
DMM(DA,P.0

Test ID TLV,TLV)

MI DM Start(DA,P,

Test ID,Length,.Period)

MI DM Intermediate Request——p  On-demand
DM

—>

MI_DM_Terminate ———p Control .
MI DM Result(count, L)
B _FD[].F_FD[],N_FD[]) X RI DMR(SA
Tx?I'imoSIampt]
RxTimeStampf,
TxTimeStampb,
RxTimeb,
rTestID) v
MI_MEP MAC— | Rc?_i‘;fi‘o“ DMR Generation
D,P.DE iD,P.DE
| _—— _I rFre—_———————- I - == _—-— _I
|:,[H7L| | On-_demzmd | ETI '7(‘] I On-demand | ]:1”7(" | On-demand | E [“7(]
OAM —— OAM ] OAM I

| Extraction I 1 Insertion | Insertion

G.8021-Y.1341(16)_F8-47

Figure 8471 Overview of processes involved witlon-demand
single-endeddelay measurement

Theon-demandDM control process controls tlerdemanddM protocol. The protocol is activated

upon receipt othe MI_DM_ Start(DA,RPTest ID,LengtlPeriod) signal and remains activated until

the MI_DM_ Terminate signal is received. The result is communicated via tHeN¥IResult(count,
B_FDJ], F_FD[] ,N_FD[])signalwhen the process is terminated by the MI_DM_Teatersignal or

when an intermediate result is requested via the MI_DM_IntermediageeResignal. If the
onrdemand DM control process activates the multiple monitoring on different CoS levels
simultaneously, each result is independently managed per CelSOgtional test ID TLVs can be
utilized to distinguish each measurement if multiple measurements are simultaneously activated in
an ME. If the protocol is used in multipoitd-multipoint environmentghe multicast class hddress

can be used for a DAnd the test result is independently managed per peer node.

The DMM generation process generates DMM traffic units that pass through MIPs transparently, but
are received and processed by DMM reception processes in MEPs. The DMR generation process may
geneate a DMR traffic unit in response. This DMR traffic unit also passes transparently through
MIPs, but is received and processed by DMR reception processes in MEPs.

At the ource MEPside, he DMM generation processtamps the value of the local time teet
TxTimeStampf fieldin the DMM message when the first bit of the frame is transmitted. Note well
that at the sink MEP sidehé DMM recepion processstamps the value of the local time teet
RxTimeStampf fieldn the DMM message when the last bit of treme is received.

The DMR generatiorand recepbn processtamps with the same way as the DMM generation and
reception process.
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Figure 848 shows the different processes inside MEPs and MIPs that are involvedgnodbgve
singleendeddelay measurenm protocol.

The MEPproactive OAM insertion process is defined in clause 9.2.1.1, the MEP QAlttive
extraction process in clause 9.2.1.2, the MIP OAM extraction process in clause 9.4.2.1, and the MIP
OAM insertion process in clause 9.4.2.2siimmary, they insert and extract ETH_CI OAM signals

into and from the stream of ETHI (D traffic units and the complementing P and D signals going
through an MEP and MIP; the extraction is based on MEL and OpCode. Furthermore, the insertion
process inserthe correct MEL and SA values into the OAM traffic units.

MEP MIP MEP
| Proscive | | Ondemand | I Procive |
ETH_CI ‘(‘;ﬂ\cﬁl‘f | ETHCI "g)i“\*ﬂﬂ“ | ETH CI f(ﬂ)a\brf\‘{‘e | ETH CI
— Al ——¥ Al P | £ —>
| Insertion : ] Extraction : 1 Extraction
D.P.DE D.E.DE
DMM DMM o n g A
Generation Reception l¢———MI_MEP_MAC
X
DMM(DA.P,1

Test ID TLV,TLV)

MI_DM_Enable ——p
MILDM_MAC_DA—¥ Proactive DM Resul
MI_DM_Test_ID—— M_Result
MI DM length——p DM >
MI_DM_Period ——p| Control RI_DMM(D,P,DE)
MI DM _Pri—»|

RI DMR(rSA,
TxTimeStampf,
RxTimeStampf,
TxTimeStampb,
RxTimeb,rTestID)

A

DMR

MI_MEP_MAC——3p DMR Generation

Reception
I D,P.DE D,P.DE
L | —————— I ————— =
ETH_CI ! "f(‘;iﬂi“ .. EtHc ! ”“g;’l‘\‘;‘"d . EtHC ! *’f(‘;‘jf;‘{“‘ I ETH_CI

| Extraction : ] Insertion : 1 Insertion

G.8021-Y.1341(16)_F8-48

Figure 8-481 Overview of processes involved witlproactive single-endeddelay measurement

The proactiveDM control process controls timroactiveDM protocol. If MI_DM_Enable is set the

DMM framesare sent periodicallyfrheDMM frames are generated with a periodicity determined by
MI_DM_Period and with a priority determined by NDM_Pri. The resultB_FD, F FDN_FD)is
reported via a DMR reception. If the proactive DM control process &esithe multiple monitoring

on different CoS levels simultaneously, each result is independently managed per C&pteed]

test ID TLVs can be utilized to distinguish each measurement if multiple measurements are
simultaneously activated in an ME.thfe protocol is used in multipoktd-multipoint environments,

the multicast class hddress can be used for a DA and the test result is independently managed per
peer node.



8.1.10.2 DM control process
The behaviour of then-demandDM control process idefined in Figure &19.
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On-demand
DM control

4
4

]

MI_DM_Start(
DA P, Test ID,Length,Period)
Set(0,Timer)
count=0
N
v v v
Timer RSIAD MR( MI DM Intermediate_Request MI_DM_Terminate <
rSA,
TxTimeStampf, ¢ ¢
RxTimeStampf,
TxTimeStampb,
Test ID TLV=GenlD(Test ID) BaTime T ML DM Resuli( ML_DM_Resuli(
d count,B_FD[], F_FD[], N_FD[]) count,B_FD[], F_FD[], N_FD[])
¢ rTestID)
TLV=Generate(Length)
DMM(DA.P.0,
Test ID TLV,TLV)
v TestID!=NULL and
rTestID!=TestID
Set(Period, Timer)

B_FD[count] = (RxTimeb — TxTimeStampf)
~ (TxTimeStampb — RxTimeStampf)

F Y

A

F_FD[count] = Invalid

N_FD[count] = Invalid

F_FD[count] = RxTimeStampf — TxTimeStampf{
N_FD[count] = RxTimeb — TxTimeStampb

count++

[

Figure 8491 On-demand DM control behaviour

G.8021-Y.1341(16)_F8-49

Upon receipt of the MI_DM_Start(DA,Pest ID,LengtkPeriod) the DM protocol is started. Every
period the generation of a DMM frame is triggered (using the DMM(DAJRst ID TLV,TLV)
signal) until the MI_DM_Terminate signal is received. The TLV field of @M framescan have

two types of TLVs. The first one is the test ID TLV, which is optionally used for a discriminator of
each test and the value Test ID is included in the TLV. The seconid treedata TLV, which is
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determined by the Generate(Length) function. Gate¢Length) generates atd TLV with length
"Length" of an arbitrary bit patterto be included in thBMM frame

Upon receipt of a DMR traffic unit the delay value recorded by this particular DMR traffic unit is
calculatedThis result is reported ugirthe MI_DM_Result(count, B_FDI[], F_FD[] ,N_FD][]) signal

after the receipt of the MDM_Terminate signabr of the MI_DM_ Intermediate_Rpiestsignal.

Note that the measurements of F FD and N_FD are not supported by peer MEP if both

TxTimeStampb and TxTima&mpf are zero.
Proactive

MI_DM_Enable <

v

Set(0,Timer)

Test ID TLV=GenlD(
MI_DM_Test ID)

Enabled
v v
Timer RI_DMR( IMI_ DM _Enable
ISA,
# TxTimeStampf,
RxTimeStampf,

TxTimeStampb,
RxTimeb,

rTestlD)

TLV=Generate(
MI_DM_Length) N
- - - rSA=DA?
DMM(MI DM MAC DA,
MI DM _Pri,
1, SID'=NULL
MI_DM_TestID!=NULL and
Test ID TLV, rTestID!=MI_DM_TestID
TLV)
Set(MI_DM_Period, Timer) B_FD = (RxTimeb — TxTimeStampf)
— (TxTimeStampb — RxTimeStampf)

]

TxTimeStampb=
RxTimeStampf=0?

F Y

A 4

F FD=Invalid || F FD = RxTimeStampf — TxTimeStampf
N_FD = Invalid N_FD = RxTimeb — TxTimeStampb
| ;

DM Result(B FD.F FD,N FD>

G.8021-Y.1341(16)_F8-50

Figure 8501 Proactive DM control behaviour
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The behaviour of theroactiveDM control process is defined in Figures8. If the MI_DM_Enable is
assertedheprocesstarts to generaieMM frames (using the DMMMI_DM_MAC_DA ,MI_DM_Pri,1,
Test ID TLV,TLV) signal).The resultB_FD, F_FDN_FD)is reported via a DMR reception.

8.1.10.3 DMM generation process
The behaviour of the DMM generation process is defined in Figbte 8

DMM generation

DMM(DA.P,
Type.Test ID TLV,TLV)

v

OAM=DMM(DA,P,
Type,Test ID TLV,TLV)

v

TxTimeStampf{OAM)=
Local Time

v

D(OAM),P(P),
DE(0)

I

6.8021-Y.1341(16)_F8-51

Figure 8-5117 DMM generation behaviour

Upon receiving th&©MM(DA,P,Type,Test ID TLV,TLV), a single DMM traffic unit is generated
together with the complementing P and DE signals. The DA of the generated traffic unit is determined
by the DMM(DA) signal. The TxTimeStampf field is assigned the value of the local tim

The P signal value is defined by DMM(Hhe DE signal is set to 0. The type signal is setto 1 if itis
the proactive OAM, or set to 0 if it is the-demand OAM operation. The test ID signal is determined
by the DMM(Test ID TLV) signal. The TLV sigh# determined by the DMM(TLV) signal.If both

the test ID TLV and data TLV are included in the DMM PDU, it is recommended that the test ID
TLV be located at the beginning of the optional TLV field. It makes for easier classification of the
test ID in thereceived PDUs.
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1

2

3

4

s|7]6]s|al3]2]1]8]7]6]s][4]3]2][1]8]7]6]|s]4a]3]2]1

8|7]6]s]4]3]2]1

DA =DMM(DA)

| SA = Undefined

EtherType = 89-02

MEL = Version = 1

OpCode =47 (DMM)

TYPE

TLV Offset =32

TxTimeStampf = Local time

Test ID TLV=DMM(Test ID TLV) if exists

Test ID TLV Continued

Data TLV = DMM (TLV) if exists

End TLV =0

Figure 85217 DMM traffic unit

G.8021-Y.1341(16)_F8-52
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8.1.10.4 DMM reception process

The DMM reception process processes the received DMM traffic units and the complementing P and
DE signals. The behaviour is defined in Figure3

DMM reception

DA(OAM)=MI_MEP _MAC or
DA(OAM)=MC Class|

TxTimeStampflOAM)=
Local_Time

v

RI_DMM(OAM.P,DE }>
[

G.8021-Y.1341(16)_F8-53
Figure 85317 DMM reception behaviour

First the DA is checked, it should be the local MAC address or a multicasidaskess, otherwise
the frame is ignored.

If the DA is the local MAC or a multicast clagdsaddress the RxTimeStampf field is assigned the
value of the local time and traffic unit and the complementing P and DE signals are forwarded as
remote information to the DMR generation process.

8.1.10.5 DMR generation process
The DMR generation procegenerates a DMR traffic unit and its complementing P and DE signals.
The behaviour is defined in Figuresd.

DMR generation
<

d

RI_DMM(OAM, P, DE) <

[

DA(OAM)=SA(OAM)
SA(OAM)=Undefined
OPC(OAM)=DMR
TxTimeStampb(OAM)=Local Time

!

D(OAM),
D.P(P),
D.DE(DE)

G.8021-Y.1341(16)_F8-54
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Figure 8-5417 DMR generation behaviour

Upon receipt of the remote information containing a DMM traffic unit, the DMR generation process
generate a DMR traffic unit and forwards it to the OAM insertion process.

As part of the DMR generation the:

| DA of the DMR traffic unit is the SA of the original DMM traffic unit.
T TheOpCodeis changed into DMROpCode

T The TxTimeStampb field is assignectthalue of the local time.

| All the other fields (including TLVs and padding after the End TLV) are copied tham
remote information containing the original DMM traffic unit.

The resulting DMR traffic unit is shown in Figures5.

NOTE T In the generad DMR, in the OAM (MEP) insertion process, the SA will be overwritten with the
local MAC address, and the MEL will be overwritten with MI_MEL.

The TLVs are copiedrém the remote information containing the original DMM traffic urit
multiple TLVs exig, the order of the TLVs is unchanged.

1 2 3 4
8 76 5432187 6543218765432 1876514321
1 DA=SA(RI_DMM(D))
5 SA=Undefined
9
13 EtherType=8902 MEL= Version= Version OpCode=46 (DMR)
Undef (RI_DMM(D))
17 Flags= TLV Offset= TxTimeStampf=TxTimeStampf(RI_DMM(D))
Flags(Rl_DMM(D)) TLV
Offset(RI_DMM(D))
21
25 | RxTimeStampf=RxTimeStampf(Rl_DMM(D))
29
33 | TxTimeStampb=Local Time
37
41 | 0 (Reserved for DMR reception process)
45
49 Test ID TLV=TestID(RI_DMM(D)) if exists
53 Test ID TLV Continued Data TLV= TLV (RI_DMM(D)) if exists
57
61
last End TLV=
End TLV(RI_DMM(D))

Figure 85517 DMR traffic unit
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8.1.10.6 DMR reception process

The DMR reception process processes the received DMR traffic units and the complementing P and
DE signals. The behaviour is defined in Figurgas

DMR reception

>

D(OAM),
P(P).
DE(DE)

DA(OAM)=MI_MEP_MAC

RI DMR(

SA(OAM),
TxTimeStampf{OAM),
RxTimeStampf{(OAM),
TxTimeStampb(OAM),
Local Time,

Test ID(OAM))

G.8021-Y.1341(16)_F8-56

Figure 8-561 DMR reception behaviour

Upon receipt of a DMR traffic unit the DA field of the traffic uistchecked. If the DA field equals
the local MAC address, the DMR traffic unit is proassfsirther, otherwise it is ignored.

If the DMR traffic unit is processethe TxTimeStampf, RxTimeStampixTimeStamplkand test ID
are extracted from the traffic itmnd signalled together with the local time.

8.1.11 Dual-endeddelay measuremen{1DM) processes

8.1.11.1 Overview

Figure 857 shows the different processes inside MEPs and MIPs that are involvedmrdiéxmand
duatendeddelay measurement protocol.

NOTET In previousversionsof this Recommendatioduatendeddelay measurement wksown asoneway
delay measuremend/ith regard to those definitions, refer to[U-T G.8M1].

The MEP ordemandOAM source insertion process is definedlizaused.4.1.1 the MEP ordemand
OAM sink extraction process @laused.4.1.2, andthe MIP oademandOAM sink extraction process

in clause9.4.2.2. In summaryhey insert and extract ETH_CI OAM signalsaand from the stream

of ETH_CI_D traffic units and the complemting P and DE signals going through an MEP and MIP;
the extraction is based on MEL and OpCode. Furtherntlogeinsertion process inserts tt@rect
MEL and SA values ito the OAM traffic units.
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MEP MIP MEP
—————— l —————— I ————— I
ETH_CI ' Ondemand y  prH_CI ! Ondemand ) ETH CI ! On-demand ETH_CI
S — bi fa

| Insertion : | Extraction : | Extraction :

D.,P.DE D, P, DE
DM 1DM i
. i——MI MEP MAC

Generation Reception

A
IDM(DA,P,0
Test ID TLV,TLV)

IDM(rSA P, TxTimeStampf,
RxTimef,rTestID)

MI_IDM _Stari (SA,

‘—

MI_IDM_Start(DA.P, P,Test 1D)
Test 1D,Length,Period) On-demand On-demand MI_IDM_
1DM 1DM Intermediate_Request
Control_So Control Sk i ¢——MI IDM_Terminate

MI_1DM_Terminate——;

MI_1DM_Result

(count, N_FDI[J)
G.8021-Y.1341(16)_F8-57

Figure 8571 Overview of processes involved witlon-demand dual-endeddelay measurement

The ondemand 1DM protocol is controlled by thendemand DM Control_So and1lDM
Control_Sk processes. Tlwrdemand DM Control_So process triggers the generatiori DM

traffic units upon receipt of an MLDM_ StartQA,P, Test ID,LengtkPeriod) signal. Then-demand

1DM Control_Sk process processes the information from received 1DM traffic units after receiving
the MI_1DM_Start(SAP,Test ID) signal. The result is communicated by the sink MEP when the
ondemand 1DM Combl_Sk process is terminated by the MI_1DM_Terminate signal or when an
intermediate result is requested via the Ml_1DM __Intermediatgu&ssignal.

The 1DM generation process genesdtPM messages that pass transparently through MIPs and are
received angbrocessed by the 1DM reception process in MEPs.

At the urce MEPside, he 1DM generation processtamps the value of the local time teet
TxTimeStampf fieldn the 1DM message when the first bit of the frame is transmitted. Note well that
at the sink MIP side, he 1DM recepion processecords the value of the local time when the last bit
of the frame is received.

Figure 858 shows the different processes inside MEPs and MIPs that are involvedgnodbgve
duatendeddelay measurement protocol.

MEP MIP MEP
g e e
ETH_CI | Proactive | e | On-demand | Ema P roactive : ETH_CI
— —» o < e / L
| Insertion : | Extraction : | Extraction :
D,P.DE D,P,DE
1DM 1DM |
Generation Reception l—MI MEP MAC
/ 1DM(DA,P,1 IDM(rSA,P, TxTimeStampf,

Test ID TLV,TLV)

MI_1DM_Enable ——p
MI_1DM_MAC_DA——
MI_1DM_Test ID———»
MI_1DM_length——»;
MI_1DM_Period —p
MI 1DM Pri—pf

Proactive
1DM
Control So

’RxTimef,rTeslID)

i¢——MI_1DM_Enable

Proactive [¢——MI 1DM _MAC DA
IDM ¢——MI_IDM_Test_ID

Control_Sk i¢——MI_IDM _Pri

——» DM _Result

G.8021-Y.1341(16)_F8-58

Figure 8-581 Overview of processes involved witlproactive dual-endeddelay measurement
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The MEP poactive OAM source insertion process is definedclause9.2.1.1, the MEP pactive
OAM sink extraction process oflaused.2.1.2, and the MIP ordemandOAM sink extradion process
in clause9.4.22.

The proactive DM Control So process triggers the generation of 1DM traffic units fi
MI_1DM_Enablesignalis set The 1DM frames are generated with a periodicity determined by
MI_1DM_Period and with a priority dermined by MI 1DM_Pri. The result (N FD)is reported via

a 1DM reception by the 1DM Control_Sk process.

8.1.11.2 1DM Control_So Process

Figure 859 shows the behaviour of tlie-rdemandlDM Control_So Process. Upon receipt of the
MI_1DM_Start(DA,PTestID,LengthPeriod) signal the 1DM protocol is started. The protocol will
run until the receipt of the MI_1DM_Terminate signal.

If the DM protocol isrunning every period (as specified in the Ml_1DM_Start signal) the generation
of a 1DM message is triggeréy generating the 1DM(DA,B,Test ID TLV,TLV) signal towards

the 1DM generation process. The TLV field of @M framescan have two types of TLVs. The

first one is the test ID TLV, which is optionally used for a discriminator of each test and the value
Test ID is included in the TLV. The second ogethe data TLV, whichis determined by the
Generate(Length) function. Generate(Length) generatestaaTdV with length "Length"of an
arbitrary bit patterto be included in th&DM frame

Figure 85917 On-demand1DM Control_So behaviour



