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Recommendation ITUT G.8121.1/Y.1381.1

Characteristics of MPLS-TP equipment functional blocks supporting
ITU-T G.8113.1/Y.1372.1 OAM mechanisms

+ Corrigendum 1

Summary

Recommendation ITI G.8121.1/Y.138l.1 specifies both the functional components and
methodology that should be used in order to spetifiti-protocol label switching transport
profile (MPLS-TP) layer network functionality of network elements based on the protocol n¢
constructs defined iRecommendatiofifU-T G.8121 and on the tools definedRecommendatior
ITU-T G.8113.1/Y.1372.1.

Corrigendum 1:
| Clarifies the configuration of MI_CC_Enaband MI_CVp_Enable

| Adds missing "OAM_Tool" Mls for AIS and LCK at MT_TT_Sk

History
Edition Recommendation Approval Study Unique IDf
Group q
1.0 ITU-T G.8121.1/Y.1381.1 201311-06 15 11.1002/1000/1201"
20 ITU-T G.8121.1/Y.1381.1 201604-13 15 11.1002/1000/1280!
2.1 ITU-T G.8121.1/Y.1381.1 (2016) Cor. . 201611-13 15 11.1002/1000/1310:
Keywords

Atomic functions, equipment functional blocks, MRI® layer network, MPLS P, OAM, PTN.

*

To accesshe Recommendatiortypethe URL http://handle.itu.intin theaddresdield of your web
browser followed by the RecommendationsniquelD. For example http://handle.itu.int/11.1002/1000/1
1830en
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations speaadigency 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 for studying technical,
operating and tariff gquetions 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,
establishes the topics for study by the {TUstudy 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 fall within T purview, the necessary stands 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 and a recognized operating agency.

Compliance with thiRecommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are metortise'stall" 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 Recommendation is required of any party.

INTELLECTUAL PROPERTYRIGHTS

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 the evidence,
validity or applicability of claimed Inté&dctual 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 of intellectual property,
protected by patents, which mag bequired 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 databaselatp:/Avww.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.
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Recommendation ITUT G.8121.1/Y.1381.1

Characteristics of MPLS-TP equipment functional blocks supporting
ITU-T G.8113.1/Y.1372.1 OAM mechanisms

+ Corrigendum 1

1 Scope

This Recommendatiodescribedoth the functional components and the methodology that should
be used in order tdescribemulti-protocol label switching transportprofile (MPLS-TP) layer
network functionality of network elements; it does mt#scribeindividual MPLSTP network
equipment as such.

This Recommendation provides proto&pecific extensionsof the protocoineutral constructs
defined in [ITUT G.8121]to support theoperation, administration and maintena©&M) tools
defined in [ITUT G.81131].

This Recommendation prales a description of the MPEEP functional technology using the
same methodolags that hare been used for other transport technoledeg, synchronous digital
hierarchy EDH), optical transport networkKJTN) and Etherngt

This Recommendation forms part of a suite of Recommendations covering the full functionality of
network equipment.In addition to this Recommendationhese Recommendations are
[ITU-T G.806], [ITUT G.8121], [ITUT G.798], [ITUT G.783], [ITUT G.705] and
[ITU-T G.8021]. This Recommendation also follows the principles defined in-TIT&IS05].

These Recommendations specify a library of basic building blocks and a set of rules by which they
may be combined in order to describe digital transmission equipieatlibrary comprises the
functional building blocks needed to specify completely the generic functional structure of the
MPLS-TP layer network. In order to be compliant with this Recommendation, equipment needs to
be describable as an interconnectioracfubset of these functional blocks contained within this
Recommendation. The interconnections of these blocks should obey the combination rules given.

Not every atomic function defined in this Recommendation is required for every application.
Different sibsets of atomic functions may be assembled in different ways according to the
combination rules given in this Recommendation to provide a variety of different capabilities.
Network operators and equipment suppliers may choose which functions must beaniptéhor

each application.

2 References

The following ITUT Recommendations and otheeferences contain provisiomghich, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated wer valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed belsw.of the
currently valid ITUT Recommendations is regularly publish&tle reference to a document within

this Recommendation does not give it, as a sedode document, the status of a Recommendation.

[ITU-T G.705] Recommendation IT G.705 (2000)Characteristics of plesiochronous
digital hierarchy (PDH) equipment functional blocks

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 1



[ITU-T G.783]
[ITU-T G.799
[ITU-T G.805]
[ITU-T G.80§
[ITU-T G.8021
[ITU-T G.8101]

[ITU-T G.8113.]

[ITU-T G.8121

3 Definitions
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Recommendation IT G.783 (2006)Characteristics of synchronous digital
hierarchy (SDH) equipment functional blocks

Recommendation ITO G.798 R012), Characteristics of optical transport
network hierarchy equipment functional blocks

Recommendation ITO G.805 (2000)Generic functional architecture of
transport networks.

Recommendation ITO G.806 (2A2), Characteristics of transport
equipmeni Description methodology and generic functionality.

Recommendation ITO G.8021/Y.1341 (216), Characteristics of Ethernet
transport network equipment functional blocks.

RecommendatiofifU-T G.8102Y.1355(2015), Terms and definitions for
MPLS transport profile.

Recommendation ITO G.8113.1/Y.1372.1 (2@), Operations,
administration and maintenance mecharssar MPLSTP in packet transport
networks

Remmmendation ITUT G.8121/Y.13812016), Characteristics of MPLS P
equipment functional blocks

3.1 Terms defined elsewhere

This Recommendation uses the following terms defined elsewhere:
3.1.1 access poinfITU-T G.803.

3.1.2 adaptedinformation [ITU-T G.803.

3.1.3 associated channel headdiTU-T G.810].
3.14 Dbottom of stack[ITU-T G.8101.

3.15 characteristic information [ITU-T G.809.
3.1.6 client/server relationship[ITU-T G.809.
3.1.7 connection[ITU-T G.803.

3.1.8 connection point[ITU-T G.801.

3.1.9 G-ACh label [ITU-T G.8101.

3.1.10 generic associated channg¢ITU-T G.8101.
3.1.11 label [ITU-T G.8101.

3.1.12 label stack[ITU-T G.810].

3.1.13 label switched path[ITU-T G.8101.

3.1.14 label value[ITU-T G.8101.

3.1.15 layer network [ITU-T G.809.

3.1.16 MPLS label stack[ITU-T G.8101.

3.1.17 network [ITU-T G.803.

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 2



3.1.18
3.1.19
3.1.20
3121
3.1.22
3.1.23
3.1.24
3.1.25
3.1.26
3.1.27
3.1.28
3.1.29

3.2
None

4

This Recommendation uses the following abbreviations and acronyms:

Al

AlS
AP
APS
CC
Ccc/cv
CCM
Cl
CoS
CP
CSF
Cv
Cw
DM
DP
G-ACh
GAL
GFRF

SG15TD229/WP3
network connection[ITU-T G.803.
per-hop behaviour[ITU-T G.8101.
reference point[ITU-T G.809.
subnetwork [ITU-T G.809.
subnetwork connection[ITU-T G.803.
termination connection point[ITU-T G.808.
time to live [ITU-T G.810].
traffic class [ITU-T G.8101.
trail [ITU-T G.803.
trail termination [ITU-T G.809.
transport [ITU-T G.803.
transport entity [ITU-T G.804.

Terms defined in this Recommendation

Abbreviations and acronyms

Adapted Information

Alarm IndicationSignal
Access Point
AutomaticProtectionSwitching
Continuity Check

Continuity Check and Connectivity Verification

Continuity Check Message
Characteristic Information
Class of Service

Connection Point

Client SignaFail
Connectivity Verification
Control Word

Delay Measurement

Drop Precedence

Generic Associated Channel
G-ACh Label
FramemappedGeneric Framing Procedure

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016)
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LBM
LBR
LCK
LM
LMM
LMR
LStack
MCC
MEG
MEP
MIP
MP
MPLS-TP
MT
MTDe
MTDi
OAM
OTN
PDU
PHB
PM
PSC
RDI
RI
RP
RT
SCC
SDH
SSF
TCP
TH
TLV
TSD
TSF
TTL

SG15TDZ29WP3
Loopback Message
Loopback Reply
Locked
LossMeasurement
Loss Measurement Message
Loss Measurement Reply
Label Stack
MaintenanceCommunicatiorChannel
Maintenanceentity Group (New)
Maintenancesntity group (MEG)ENnd Point
Maintenanceentity group (MEG)ntermediate Point
Management Point
Multi-Protocol Label Switching TransportProfile
Multi-Protocol Label Switching TransportProfile
MPLS-TP MEP Diagnostic function
MPLS-TP MIP Diagnostic function
Operation Administration and Maintenance
Optical Transport Network
Protocol Data Unit
PerHop Behaviour
Performance Monitoring
PHB Scheduling Class
Remote Detect Indation
Remote Information
Remote Point
Route Tratg
Signalling Communication Channel
Synchronous Digital Hierarchy
Server Signal Fail
Termination Connection Point
Throughput
TypelLengthValue
Trail Signal Degrade
Trail Signal Fall
Time-To-Live

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016)
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5 Conventions

The diagrammatic convention for connectionented layer networks described in this
Recommendation is that of [ITU G.805].

In this Recommendation, MI_LMC Enable and MI_LML Enable are used ntean
MI_1LMp_Enable and MI_LNd Enable as described in [IFUG.8121].

6 Supervision

The generic supervision functions are defined in claus# @TU-T G.804. Protocol neutral
supervision functions for the MPE®P network are defined in clause of [ITU-T G.8121]
Specific supervision functions for the MPI® netvwork are defined in this clause.

6.1 Defects

The defect Entry and Exit conditions are based on events. Occurrence or absence of specific events
may raise or reset specific detec

The events used by this recommendation are defined in Tdbté BTU-T G.8121]

6.2 Consequent actions

For genericconsequent actionsge[ITU-T G.804. For the specific consequent actioagplicable
to MPLS TP, referthe specific atomic functions

6.3 Defect correlations
For the defect correlations, see the specific atdamctions.

6.4 Performance filters

For further study

7 Informatio n flow across reference points

Information flow for MPLSTP functions is defined in clause 9. A generic description of
information flow is defined in clausedf [ITU-T G.804.

8 MPLS-TP processes

8.1 G-ACh Process
See clause 8.4f [ITU-T G.8121]

8.2 TC/Label processes
See clause 8.@f [ITU-T G.8121]

8.3 Queuing process
See clause 8.8f [ITU-T G.8121]

8.4 MPLS-TP-specific GFRF processes
See clause 8.df [ITU-T G.8121]

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 5
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8.5 Control word (CW) processes
See clause 8.6f [ITU-T G.8121]

8.6 OAM related Processes uselly Server adaptation functions

8.6.1 Selector Process
See clause 8.64f [ITU-T G.8121]

8.6.2 AIS (alarm indication signal) Insert Process

Figure 81 shows the AIS Insert Process Symhbselshown in Figure-83 of [ITU-T G.8121]and
Figure 82 defines the behaviour. If the aAIS signal is true, the AIS IMRextess continuously
generatedMT_CI traffic units where théT_CI_D signal contains the AIS sigl until the aAIS
signal is false. The generated AIS traffic units are inserted in the incoming streathei@itput
stream contains the incoming traffic units and the generated AIS traffic units.

D iPHB oPHB

L 1]

aAlS ——»{ AlSinsert [«——— MI_AIS Period
4+— MI_AIS CoS
e MI_AIS OAM Tool
D iPHB oPHB G.8121.1-Y.1381.1(13)_F8-1

+— MI_GAL_Enable

Figure 8171 Alarm indication signal Insert process

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 6
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AIS Disbld
D(D). IPHB{IPHB) , D(D). iPHB(iPHB),
oPHB(oPHB) < aAlS(l) < RAIS(0) < Timer < oPHB(oPHB) <
D(D), iPHB(iPHB), . D(D). iPHB(iPHB),
oPHB(oPHB) > Set(0, Timer) oPHB(oPHB)
] | L)
OAM=AIS(
MI AIS Period
)
D(OAM),
iPHB(MI_AIS CoS),
oPHB(MI_AIS_CoS)
Set(MI_AIS Period,
Timer)

(G.8121.1-Y.1381.1(16)_F8-2

Figure 8-27 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 81. Note that thesencoding are the same asrfthelocked (CK) generation process.

Table 8171 AIS period values

3-bits Period value Comments
000/011 Invalid value Invalid value for AIS PDUs
100 1ls 1 packets
101 Invalid value Invalid value for AIS PDUs
110 1 min 1 packetmin
111 Invalid value Invalid value for AIS PDUs

The MT_CI_D signalcontainsan M_SDU field. The format of the M_SDU field for AIS traffic
units is defined in [ITUT G.8113.1.

The periodicity (as defined by MI_AIS_Period) is encoded inttineeleast significant bits of the
Flags field in the AlSrotocol data unitRDU) using the values from Table2B

8.6.3 LCK (Lock Reporting) Generate Process

Figure 83 shows the LCKGeneratiorProcess Symbals shown in Figure-84 of [ITU-T G.8121].
The LCK Generabn Process generatddT_ClI traffic units where thé1T_CI_D signal contains

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 7
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the LCK signal. Figure -8 defines the behaviour of the LCK Gen&atProcessas shown in
Figure8-15 of [ITU-T G.8121]

D iPHB oPHB

[ 1]

LCK
generate

«— MI GAL Enable

«————— MI_LCK Period
«—— MI LCK CoS
«—— MI LCK OAM Tool

G.8121.1-Y.1381.1(13)_F8-3

Figure 837 LCK Generation Process

LCK Generation

Set(0, Timer)

( LCK Generate )

!

Timer <
v

OAM=LCK(MI LCK _OAM Tool,
MI_GAL_Enable, MI_LCK_Period)

PHB=
PHB(MI_LCK_CoS)

v

D(OAM),
iPHB(PHB),
oPHB(PHB)

Set(MI_LCK_Period, Timer)

I

G.8121.1-Y.1381.1(16)_F8-4

Figure 841 LCK Generation behaviour

The LCK Generadn Process continuously generates LCK Traffic Units; every time the Timer
expires an LCK Traffic Unit is generated. The period between two consecutive traffic units is
determined by the MI_LCK_Period input signal. Allowed values are defined in Téble 8

Table 8271 LCK period values

3-bits Period value Comments
000/ 011 Invalid value Invalid value for LCKPDUs

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 8
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100 1s 1 packets

101 Invalid value Invalid value for LCK PDUs
110 1 min 1 packetmin

111 Invalid value Invalid value for LCK PDUs

The MT_CI_D signal containsan M_SDU field. The format of LCK units is defined in
[ITU-T G.8113.1.

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 Table. 8

The value of theVIT_CI_PHB signal associated with the generated LCK trafficsuisitdefined by
the MI_LCK_CoSinput parameter.

8.7 OAM related Processes used by adaptation functions
8.7.1 MCC/SCC Mapping Insert and De-mapping Process
See clause 8.7df [ITU-T G.8121]

8.7.2 APS Insertand Extract Process

See clause 8.7&f [ITU-T G.8121]

8.7.3 CSF Insertand Extract Process

To support CSF, the client signal fail (CSF) PDU as described in clause 8.2.9 of [@.8113.1]
is used. Clause 8.7@ [ITU-T G.8121]provides an overview of the processes that support the CSF
OAM function.

8.7.3.1 CSFlInsertprocess

D PHB

aCSF-RDI ————p l«—— MI_GAL_Enable
aCSF-FDI ——»  ~gF 4—— MI_CSF_OAM_Tool
aCSF-LOS ————p <4— MI_CSF_OAM_Period
< MI_CSF_OAM_CoS

< MI_CSF_dciEnable

Insert

T]

iPHB

Figure 8-4ai CSFInsert process

Figure 84ashows the CSF insert process symil CSFdciEnable is a further input to the CSF
Insert process as specified in specified in 8.7.3.1 of {ITTG.8121].

Figure 84b illustrates the behaviour. If any of the aCBBI, aCSFFDI or aCSFLOS signals are
true, the CSFnisert process periodically generates MT_CI traffic units where the MT_CI_D signal
contains the CSF signal until the condition no longeids, i.e., all of aCSFRDI, aCSFFDI and
aCSFLOS are false. At this point, CSF traffic unit(s) with DCI (Defect Clear Information) are
generated indicating that the defect has been cleared, if MI_CSFdciEnable A Garerated CSF
traffic unit is inseted in the incoming stream, i.e., the output stream contains the incoming traffic
units and the generated CSF traffic unit encapsulated iA€IGtraffic unit as described in clause

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 9
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8.1 of [ITU-T G.8121] following a GAL or not depending on MI_GAL_ Enablhe period
between consecutive CSF traffic units is determined by the MI_CSF_OAM_Period parameter.

The specific CSF traffic unit is [ITU-T G.8113.1].

I -
| CSF Disabled | | CSFEnabled |
! Y ! v }
aCSF-RDI && 1aCSF-RDI && Ti
D(D), PHB(PHB) aCSF-FDI && 1aCSF-FDI && imer D(D), PHB(PHB)
aCSF-LOS 1aCSF-LOS
i P A
D(D), PHB(PHB) Set(0, Timer) D(D), PHB(PHB)
‘ [ MI_CSFdciEnable —’7
< g
OAM = CSF( OAM = CSF(
CSFType, CSFType,
MI_CSF_Period MI_CSF_Period
) )
D(OAM), D(OAM),
PHB(MI_CSF_CoS) PHB(MI_CSF_CoS),
-
Set(MI_CSF_Period, Timer)

Figure 8-4b 1 CSFinsert behaviour

8.7.3.2 CSFExtract process

The CSF Extract process is locatedracts MT_Al_CSF and is symbolized as specified in 8.7.3.2
of [ITU-T G.8121].

The MT_AIl_CSF is the CSF specific information contained in the received CSF traffic unit. All
other traffic units are transparently forwarded.

The criteria for filtering are Is®d on the values of the fields within the MT_CI_D signal:
T GAL included to the MT_ CI _D if GAL usage is enabled via MI_GAL_Enable;
T OAM type that is defined in the channel type 6AGh indicates CSF.

This behaviour is illustrated in Figure-48. The function CSF(D) extracts the CSF specific
information from the received traffic unit.

NOTET The GACh process is carried out as defined in clause 8.1 of-[TT®.8121]. The CSF traffic unit
in MT_CI_D is forwarded to the CSF Extract process.

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 10
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CSF Extract

Waiting

ol

D(D), PHB(PHB)

GAL & CT(D)=CSF D(D), PHB(PHB)

CSF(CSF(D)) >

|
Figure 8-4c/G.8121.1/Y.1381.1 CSF Extract behaviour

8.8 Proactive and ondemand OAM related Processes
8.8.1 Proactive continuity check and connectivity verification (CC/CV)

8.8.1.1 Overview

To support CC/CV, thecontinuity check messagéCCM) as described inclause8.2.1 of
[ITU-T G.8113.1] is used.

Figure 85 provides an overview of therocesseshat support the CC/CV functidoy using CCM
The CCM Generation process generates the @abkes if MI_CC_Enable is true.

NOTE i MI_CVp_Enable defined in [ITUr G.8121] is automatically configured true by setting
MI_CC_Enable true.

The MI_MEG_ID and MI_MEP_ID are theaintenance entity groupMEG) andMEG end point
(MEP) IDs of the MEP itself and these IDs are carried in the Qtzldket The CCMpackes are
generated with a periodicity determined by MI_CC_Period and with a priority determined by
MI_CC _CoS If MI_LM C_Enable is setthe CCM packes also carryloss neasuremen{LM)
information. The Generated CCM Traffic Units are inserted in the floM™®df Cl by the OAM

MEP Source Insertion Proce$dl MEP_ID contains an integer value in the rang8191

The CCMpackes pass transparently througEG intermediate pointéMIPs).

The OAM MEP Sink Extraction process extracts the CCM Unit from the flow of MT_Cltlaand

CCM Reception process processes the received CCM Traffic Unit. It compares the received MEG
ID with the provisioned MI_MEG_ID and the received MEP_ID with the provisioned
MI_PeerMEP_ID this contains the list of all expected peer MEPs in the MEG. Basedthe
processing of thipacket one or more events may be generated that serve as input for the Defect
Detection Process (nehownin Figure 85).

Remote detect indicationRDI) information is carried in the CCMacket based upon the
RI_CC_RDI input. It is extractein the CCM Reception Process.

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 11
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Figure 857 Overview of Processes involved with CJ

8.8.1.2 CCM Generation Process
Figure 86 describes the behaviotor the CCM Generation Process

MT_Cl

MI_GAL_Enable

MI SwdCC

Ml CC CoS

MI CC OAM Tool
MI RDI OAM Tool
MI LMC Enable
MI_MEG 1D

MI PeerMEP 1D
MI_CC_Period
MI_Get_SvdCC

Ml CC OAM Tool
MI _RDI_ OAM Tool
Ml CC Enable

Ml LMC Enable
MI MEG 1D
MI_MEP_ID
MI_CC Period

Ml CC CoS

MI TTLVALUE

MI GAL Enable

MT_CI

This process generattdPLS TP ClI traffic units wherghe MT_CI_D signal contains CM traffic
units for preactive monitoring and counts all dgiackes with perhop behaviour®HB) equal to

MI_CC_CoS(TxPCI)

The D, iPHB and oPHB sigrsdre forwarded unchanged as indicatedrblyigure 86.
The GCM Generation process can be enabled and disabled using th€MEn@ble signal.
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Generation

Disabled
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MI_CC_Enabled

v

Timer(MI_CC Period)

Enabled

G,

v v v

. D(D), iPHB(iPHB),
Timer < oPHB(oPHE) < IMI_CC_Enabled <

v y v

OAM=CV( D(D), iPHB(iPHB), .
MI TTLVALUE, oPHB(oPHB) Reset Timer
MI_CC_MEG_ID,
MI_CC_MEP_ID,
MI_CC_Period,

RI_CC_RDI,

RI_CC_TxPCf,

RI_CC_RxPClI,
TxPC]

L

.
D(OAM), iPHB(M]_PHB),>

oPHB(MI_PHB)

Timer(MI_CC_Period) >
¢ A4 A 4

G.8121.1-Y.1381.1(16)_F8-6

Figure 8617 CCM Generation process
The period between the geneoatiof consecutive CM traffic units is determined by the
MI_CC_Period parameter. Allosd values and the encoding of these values are defined in Table
8-3.

Table 8-317 CCM period values

MI_CV_Period Period value Comments
000 Invalid value Invalid value for -V PDUs
001 3.33ms 300packes per second
010 10ms 100packes per second
011 100ms 10 packes per second
100 ls 1 packetper second

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 13
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101 10s 6 packes per minute
110 1 min 1 packetper minute
111 10 min 6 packetper hour

8.8.1.3 CCM Reception Process
Figure 87 describes the behaviotor the CCM ReceptiorProcess

The GCM reception process transparently forwards all the gdatkes and counts all daggackes
that have PHB equal to Ml @€ CoS

Furthermorethe GCM reception process processes rece@€M OAM traffic units. It checks the
various fields of the OAM PDU and gerates the corresponding events (as defined in clause 6).
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A 4

Waiting

MI_CC_MEG _ID
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unexpMEP
MI_CC_MEP_ID[]
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Period(OAM) ==
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A4
SvdCC:=(D, oPHB) i

oPHB(OAM) ==
MI_CC _CoS

unexpCoS
Period(OAM)

i

Y
‘ SvdCC:=(D, oPHB) I >

< expC[Index(MEP(OAM))]

lY
RxFCI(RxPCI)
TxFCf(TXxPCAOAM))

TXFCb(TxPCh(OAM))
RxFCb(RxPCb(OAM))

lY
<RDI[Index(MEP(OAM))]:RDI(OAM)

| G.8121.1-Y.1381.1(13)_F8-7

Figure 877 CCM Reception proces

8.8.1.4 Counter processfor Dual-Ended Proactive Packet Loss Measurement
This process counts the number of transmitted and received packets.

The ounter process for CCM generati(see Figure 8) forwards data packets and counts all the
traffic units that are transmitted as MT_AI by the MT/Client_ A_8ocounts the number of
transmittedtraffic units that have the oPHB corresponding to the lowlesp precedenc€DP)
within the CoS defined by the MCC CoSinput parameter, determined by the PHB(MI_CC_CoS)
function. The D, iPHB and oPHB sigsalre forwarded unchanged.
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Counter for CCM
Generation
( Waiting )
D(D), iPHB(PHB),
oPIIB(PIIB}

D(D), 1PHB(PHB}
oPHB([‘HB)

PHB_Coum
=PHB(MI_CC_CoS)

oPHB = oPHB_Count

TxFCI++

I

G.8121.1-Y.1381.1(16)_F8-8

Figure 8-81 Counter behaviour for CCM generation

The ounter process for CCM receptigeee Figure 8) forwards data packets and counts all the
traffic units that are sent as MT_AlI to the MT/Client_A_8lcounts the number oéceivedtraffic
units that have the BHB corresponding to the lowe&flP within the CoS defined by the
MI_CC_CoSinput parameter, determined by the PHB(MI_CC_CoS) function.
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Counter for CCM
Reception
( Waiting )
D(D), iPHB(PHB),
oPHB(PHB}

D(D), 1PHB(PHB}
oPHB([‘HB)

PHB_Coum
=PHB(MI_CC_CoS)

oPHB = PHB_Count

RxFCI++

I

G.8121.1-Y.1381.1(16)_F8-9

Figure 891 Counter behaviour for CCM reception

8.8.1.5 Proactive Loss Measurement (LMp) Process

Figure 810 shows proactivéM Process behaviolsry CCM. This process calculates the number of
transmitted and logiackes per second.
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Figure 8-101 LM Process behaviour

8.8.2 Remote Defect Indication (RDI)

As described in clause 8.802 [ITU-T G.8121],RDI informationassociated witlproactive CC/CV
andcarried in the CC/CV packeisbasd upon the RI_CC/CV_RDI input.

See clause 8.8.1 for further informatigks shown in Figure &, RDI informationassociated with
proactive CCMandcarried in the CCM packets based upon the RI_C®&DI input

8.8.3 On-demandconnectivity verification (CV)

8.8.3.1 Overview

To support ordemand CV.,the lbopbackmessage/loopback repl{:BM/LBR) as described in
clause8.2.2 of[ITU-T G.8113.1] is used.

Figure 811 providesthe different processes inside MEPs and MIPg Hra involved in the
Loopback Protocol.
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The MEP OrDemandOAM Source insertion process is definedciause9.4.1.1, the MEP On
Demand OAM Sink extraction process imtlause 9.4.1.2, the MIP OiDemand OAM Sink
Extraction process iglause9.4.1.2 and the MIP OfDemandOAM Source insertion process in
clause9.4.2. In summarythese processdgasert and extradIT_Cl OAM signals into and from the
stream oMT_CI_D Traffic Units. The other processes are defined in this clause.

MT_CI—> G ach | G-ACh » Gach [ PMLO

MI GAL Enable——p| insertion MI GAL Enable——p| extraction extraction | MI GAL Enable
, OAM PDU OAM PDU OAM PDU

MI_TTLVALUE generation reception reception

MI_CV_OAM_Tool T l i

MI_CV_MEP_ID

MI_CV Discover VM MI_CV_OAM _Tool CVM CVM
MI_CV_Series source MI MIP IDT ®  sink sink
MI CV Test control - - control control

MI C V_:I'c rminate A
RI_ CVM(D, CoS, DP) RI_CVM(D, CoS, DP)

v v

I_CV_Discover_Result CVR CVR CVR
MI_CV_Series_Result 4—— sink source source
MI_CV_Test_Result control control control

OAM PDU 0OAM PDU OAM PDU

MI_TTLVALUE —p [——MI_TTLVALUE

reception generation generation

i I !

MI_GAL_Enable— 4y, MI_GAL_Enable— 4y, G-ACh [€——MI_GAL_Enable

MT Cl¢ extraction insertion extraction | MT CI

G.8121.1-Y.1381.1(16)_F8-11

Figure 81171 Overview of Processes involved witlon-demand CV

The onrdemand CVProtocol is controlled by th€ VM and CMR Control Processs Two Ml
signals that can trigger the LB protoeoé defined below

A MI_CV_SeriesCoSN,LengthPeriod): To send a series of N LiBessages to a particular
MEP/MIP; these IB messages are generated every 'Period’

A MI_CV_Tes{CoSPattern,Length,Period): To send a series of LB messages carrying a Test
Pattern to a particular MEP; thesd® Lmessages are generated every 'Penatll the
MI_CV_Test_Terminate signal is receivathe CoS parameter is used to set the PHB, and
the Length and Pattern specify the length of the packet and the pattern to use.

The detailsaredescribed later in this clausEhe CVM SourceControl processea geneated LBM
Traffic Unit that is received and forwarded by MIPs aedeived by MEPs in the same MEG. The
CVM Control process controls the number of LBEnerated and the period betwesmsecutive
LBM Traffic Units.

The CVM MIP/MEP Sink controlprocesseshe received LBM Traffic Units and as a result the
LBR Generation Process may generate an LBR Traffic Unit in response. The LBR Reception
Process receives and proeesthe LBR Traffic Units.

The CVM Sink Control processes these received values to deterthenresult of the requested LB
operation. The result is communicated back using the following Ml signals:
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A MI_CV_Series_Result(REGRR, OO0): Reports back the total number of received LBR
packes (REC), as well as counts of specific erf@RR).

T OO:Number of LBR Traffic Units that were received out of order (0OO)

A MI_CV_Test_Result(Sent, REC, CRC, BER, OO): Reports back the total number of LBM
packes sent (Sent) as well as the total number of L4Rkes received (REC); for the
latter, counts of pecific errors are reported:

T CRC: Number of LBRpackes where the CRC in the pattern failed
I BER: Number of LBRoackes where there was a bit error in the pattern
T OO: Number of LBRpackes thatwerereceived out of order
The detailed functionality of the various processes is defmethuses3.8.3.2 to 8.8.3.7
8.8.3.2 CVM SourceControl Process

The CVM SourceControl Processan receive several Ml signals to trigger the LB protocol; this is
shown in Figure 82.
NOTET CV Control behaviour for Test is for further study.

Figure 813 defines the behaviour of the LB Control Process after the reception of the
MI_CV_SeriesDP, CoS N, Length,Period) signal.

CV control

h 4 ¢

MI_CV_Series( MI_CV_Test(
CoS, N, Length, Period) CoS, Pattern, Length, Period)

é{Series é—[Test

G.8121.1-Y.1381.1(16)_F8-12

Figure 8121 CV Control behaviour
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Figure 8131 CV Control Seriesbehaviour

The typelengthvalue (TLV) field of the LBM packes is determined by the Generate(Length)
function. Generate(Length) generate@aaTLV with length'Length of arbitrary bit pattertio be
included in the LBMpacket

After thereceipt of the M_CV_Series signathe LBM Generation Process is requedtetimes to
generate an LBMacket(where Period determines the interval between two LiEdkes); this is
done by issuing the LBM(ODP, CoS TLV,TID) signal.

Wheneveran RI_CV(rTLV, TID) signal is receivedthe number of received LBRackes$ 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 orgackes is incremented by one (OO++).

At a period of 5 after sending the last LBldacket(i.e., after sending thé&th LBM packe}, the
REC and OO counters are reported back in theQ¥l Series_Result signal.
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8.8.3.3 CVM Generation Process

The CVM Generation process that is in CVM Source Canfrocessgenerates &ingle LBM
OAM Traffic Unit (MT_CI_D) complemented witMT_CIl_CoSand MT_CI DP signals on receipt
of the LBM() signal. The process is defined in Figuw#8

From the LBM() signal, th€oSfield determines the value of théT_CIl_CoSsignal, theDP field
determines the value of thé&T_CI_DP signal. The TLV and TID fields are used in the construction
of theMT_CI_D signal that carries the LBM Traffic Unit.

LBM
Generation
‘Iiﬁiﬁ%!l'

LBM(CoS, DP,
TLV, TID)

OAM=LBM(
TLV, TID)

v

D(OAM), CoS(CoS),
DP(DP)

I
G.8121.1-Y.1381.1(16)_F8-14

Figure 8-1417 MEP LBM Generation behaviour

8.8.3.4 MIP CVM Sink Control Process

The MIP CVM Sink Control Processeceives MT_CI Traffic Units containing LBM PDUs
complemented btheP and D signal

The behaviour is defined in Figurel8. If TLV(D) equas MI_MIP_ID, the Loopback is intended
for this MIP and the information is forwarded to the Loopback Reply Generation Process using the
RI_CVM(D,DP,CoS signal; otherwise the information is ignored and no action is taken.
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MEP LBM
Reception

D(OAM), CoS(CoS),
DP(DP)

TLV(D)=MI_MIP ID

RI_CVM(D, CoS, DP>

!
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Figure 8-151 MIP LBM Reception behaviour
8.83.5 MEP CVM Sink Control Process

The MEP CVM Sink Control Procesgeceives MT_CI Traffic Units containing LBM PDUs
complemented bthe CoSand D signal.

The behaviour is defined in Figurel8.

If the TLV field in the LBM Traffic Unit (D signal) equals the MI_MEID, the Loopback is
intended for this MEP and the information is forwarded to the Loopback Reply Generation Process

(RI_CVM(D,CoSDP)).
MIP LBM

D(OAM), CoS(CoS),
DP(DP)

TLV(D)=MI MEP ID

RI_CVM(D, CoS, DP>

!

G.8121.1-Y.1381.1(16)_F8-16

Figure 8-16 17 MEP LBM Reception behaviour
8.8.3.6 CVR Source Control Process
Note that theCVR Source ControProcess is the same for MEPs and MIPs.

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 23



-24-
SG15TD229/WP3

Upon receipt of the LBM Traffic Unit and accompanying signals (®RIM(D,P,DE)) from the
LBM reception processhe LBR Generation Process generates an LBR Traffic Unit together with
the complementing P and DE signals.

The generated traffic unit is the same as the receive@\R¥ (D) Traffic Unit except:
A the Opcode is set to LBR opcode.

8.8.3.7 CVR Sink Control Process

The CVR Sink Controlreceives LBR Traffic Units (D signal) together with the complemertio§
and signals. The LBR Reception process inspiet received Traffic Unit; if theéraffic units is
valid, TID and TLV valuesare extracted from the LBR PDlnd signalled to th€V Control
Process using the RCVR(TID,TLV) signal. The behaviour is defined in Figug€d.7.

LBR
Reception

D(OAM), CoS(CoS),
DP(DP)
v

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

1
RI_CVR(:TID, TLV)>
I
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Figure 8-171 LBR Receptionbehaviour
8.8.4 Proactive Packet Loss Measurement (LMp)

8.8.4.1 Overview

To support this functionality, Proactiveoss measurement message/loss measurement reply
(LMM/LMR) as described inclause 8.2.6 of[ITU-T G.8113.1] or proactive packet loss
measurement by suing CCM is used. The proactive packet loss measurement by deSdfilied

in clause 8.8.1.4

Figure 818 provides the different processes inside MEPs and MIPs that are involved in the Loss
Measurement Protocol fétroactive Loss Measurement (LMM/LMR)

The MEPproactive OAM insertion process is defined in clause 9.2thd MEP OAMproactive
extraction process in clause 9.2.1.2. In summarsetipFocessemsert and extract MT_ClI OAM
signals into and from the stream of MTl_O© traffic units and the complementing CoS and D
signak going through an MEP and MIP.
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Figure 8-181 Overview of processes involved witlproactive lossmeasurement

The proactive IM control process controls thgoactive IM protocol. If MI_LML_Enable is set
the LMM packes are sent periodicallyThe LMM packes are generated with a periodicity
determined by MILMp_Period and with a priority determined by NIMp_CoS. The result
(N_TF, N_LF, F_TF, F_LFjs reported via an LMRp reception. If the proactive LM control process
activates the multiple monitoring on different CoS levels simultaneousdgh eesult is
independently managed per CoS level.

The behaviour of the processes isaéedin clauses3.8.4.2 to 8.8.4.7
8.8.4.2 Proactive LM SourceControl Process

The behaviour of the proactive LM control process is defined in Figud®. 8f the
MI_LML_Enable is asserted, the process starts to generate patkes. The resultN_TF, N_LF,
F_TF, F_LF)is reported via an LMR reception.
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Figure 8-191 Proactive LM control behaviour
8.8.4.3 Proactive LM M generation process

The behaviour of the LMMp generation process that itheLMMp Source control process is
defined in Figure &0.
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Figure 82017 LM M generation behaviour

Upon receiving the LMM(CoS)a single LMM traffic unit is generated together with the
compkementingCoS and DP(0) signals.

8.8.4.4 Proactive LMM Reception Process

The proactive LMM reception procetigat is in proactive DMM Sink control procegsocesses the
received proactive LMM traffic units and the complementing CoS and DP signals. The beligvio

defined in Figure &1.
Reception
( Waiting )

LMMp.D(OAM),
LMMp.CoS(CoS),
LMMp.DP(0)
v Y
RxFCHOAM)=RxFC[p]

RI_LMMp(OAM, CoS, DP>

L]
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Figure 8-217 LM M reception behaviour

The Traffic Unit and the complementingoSand P signals are forwarded asmote information
(RI) to the LMR Generation Process.
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8.8.4.5 Proactive LMR Generation Process

The Proactive LMRGeneration Process that is in DMRp Source control process genemates a
LMRp Traffic Unit and its complementing CoS and DP signals. The behaviour is defined in Figure

8-22.
LMRp
Generation

—_—  »
h 4

( Waiting )

h 4

RI_LMMp(OAM, CoS), DP

A 4

OPC(OAM)=LMRp
TxFCb = TxFC[p]

h 4

LMRp.D(OAM),
LMRp.CoS(CoS),
LMRp.DP(DP)
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Figure 8-221 LM R generation behaviour

Upon the receipt of RI containingn&MM p Traffic Unit, the LMRp generation process generates a
DMR Traffic Unit and forwardstito the OAM insertion Process.

As part of the DMR generation:

T theOpcode is changed into DMFOpcode

T the TXFCb field is assigaa the value of the Tx counter

| al the other fields are copied frothe RI containing the original DMMp Traffic Unit.
8.8.4.6 Proactive LMR Reception Process

TheproactiveLMR Reception Procegbat is in LMRp Sink controbrocesgrocesses the received
LMRp Traffic Units and the complementinGoS and DP signals. The behaviour is defined in
Figure8-23.
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Figure 8231 LM R generation behaviour

8.8.4.7 Counter Process forSingle-Ended Proactive Packet Loss Measurement
This process counts the number of trantdiand received packets.

The @unter process for LMM/LMR generation forwardista packets and counts all the traffic units
that are transmitted as MT_CI by the MT_TT_8acounts the number d@gfansmittedtraffic units
that have the oPHB correspondingthe lowestDP within the CoS associated with that PHB, as
determined by the PHB(CoS) and CoS(oPHB) functicespectivelySee Figure 24.
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Figure 8-241 Counter behaviour for LM M/LMR generation

The ounter process for LMM/LMR generatidarwards datgpackets and counts all the traffic units
that are received as MT_CI by the MT_TT_$&kcounts the number akceivedtraffic units that
have the oPHB corresponding to the lowB# within the CoS associated with that PHB, as
determined by the PHB(CoS) aGdS(PHB) functionsrespectivelySee Figure 5.

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 30



-31-
SG15TD229/WP3

Counter for
LMMp/LMRp
Reception

( Waiting )
D(D), ]PHB(PHB}
oPHB(PHB)

D(D), 1P]—[B(PHB)
oPHB(PHB)

PHB_ Count
=PHB(MI_CC_CoS)

oPHB == oPHB_Count

[((GAL && MI_GAL Enable) ]
(Sbit(D) ==1 && !'MI_GAL_Enable)) &&
(CT(D) = 89-02)) &&
(OPC(D) == (LMM || LMR ||
DMM | DMR || IDM))

RxFCI[CoS]++

G.8121.1-Y.1381.1(16)_F8-25

Figure 8251 Counter behaviour for LMM/LMR reception

NOTE 17 To maintain the same behavioas that specified IfITU-T G.8021] the counter process for
LMM/LMR generation and reception excludes theusting of OAM frameshat are applicable to both
proactive and omlemand performance monitoringN), i.e., LMM, LMR, DMM, DMR and 1DM. The type

of OAM packet is determined by the function OAMType (D, MI_GAL_Enghigjich identifies the packets
as OAM packets based on the presence of the GAL (if MI_GAL_Enable is true), theCA&hnel Type and
the OpCode.

NOTE 2i This Recommendation assumes that this process activates the needed TxFCI antiaag-Cl
counters beforany lossmeasurement is initiated. The mechanisms for activating these coastevsl as
the behaviour when a logseasurement is initiated before these counters are actieaedutside the scope
of this Recommendation.

8.8.5 On-demand Packet LossMeasurement L Mo) Process

8.8.5.1 Overview

To support this functionalityOn-demand Loss Measurement (LMM/LMR) as described in
clause8.2.6 of[ITU-T G.8113.1] is used.

Figure 826 provides the different processes inside MEPs and MIPs that are involvibé inoss
Measurement Protocol.
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The MEP OrDemandOAM Source insertion process is defined dlause9.2, the MEP On
DemandOAM Sink extraction process iclause9.2, the MIP OrDemandOAM Sink Extraction
process inclause9.4 and the MIP OibemandOAM Source insertion process glause9.4. In
summary these processemsert and extracMT_ClI OAM signals into and from the stream of
MT_CI_D Traffic Units together with the complementingl® signals going throughnraMEP and

MIP.
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Figure 8-261 Overview of Processes involved witlOn-demandLoss Measurement

The LMMo sourcecontrol process controls the LM protocol. The protocol is activated upon receipt
of the MI_LMo_StartCoSPeriod) signal and remains activated until the MI d_Nlerminate
signal isreceived.

The result is communicated via the MI_loVResult(N_TF, N_LFF_TF, F_LF) signal.

The LMMo Source controlProtocol generates an LMM Traffic Unit that passes transparently
through MIPs, buthat is processed by the LMM Sink controlProcess inMEPs. The LMR
SourceProcess generaan LMR Traffic Unit in response to the receipt of an LidNMraffic Unit.

The LMRo Reception process receives and processes theolIvitfic Units.

The behaviour dfhe processes is sleribedin clauses8.8.5.2 to 8.&.7.

8.8.5.2 On-demand LM SourceControl Process
The behaviour of the LMo SourceControl Process is defined in Figur3
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Figure 8271 LM Mo SourceControl behaviour

Upon receipt of the MI_LM_StartCoSPeriod) the LM protocol is started. Every Perjothe
generation of an LMM packet is triggered (usingthe LMMo(CoS signal) until the
MI_LM o_Terminate signal is received.

The received counters are used to count the near end and far end transmittedpsudkesstT his
result is reported using the MI_LMResult(N_TF, N_LF, F_TF, F_LF) signal after the receipt of
the MI_LMo_Terminate gjnal.
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8.8.5.3 On-demand LMM Generation Process
The behaviour of the LMMo generation process that ithelLMMo Source control preess is

defined in Figure 8.
LMMo
Generation
< Waiting )

!

LMMo(CoS)

!

OAM=LMMo
(CoS,
TxFC[p]

)
LMMo.D(OAM),
LMMo.CoS(CoS),
LMMo.DP(0)

]
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Figure 8281 LM M generation behaviour

Upon receiving the LMM(CoS)a single LMM traffic unit is generated together with the
complementing CoS and DP(0) signals.

8.8.5.4 On-demand LMM Reception Process

The ondemand LMM reeption processhat is inthe LMMo Sink control procesgrocesses the
received proactive LMM traffic units and the complementing CoS and DP signals. The behaviour is

defined in Figure 9.
LMMo

( Waiting )
LMMo.D(OAM),
LMMo.CoS(CoS),

LMMo.DP(0)

RXFCf(OAM)=RxFC|[p]

RI_LMMo(OAM,
CoS, DP)
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Figure 8-2917 LM M reception behaviour
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The Traffic Unit and the complementinGoS and [P signals are forwarded as RI to thR
Generation Process.

8.8.5.5 On-demand LMR Generation Process

The ondemand LMR Generation Process that ishemDMRo Source control process generates a
LMRo Traffic Unit and its complementing CoS and DP signals. The behaviour is defined in

Figure8-30.
LMRo
Generation
( Waiting )

!

RI_LMMo(OAM, CoS, DP) <

v

OPC(OAM)=LMRo
TxFCb = TxFC[p]

!

LMRo.D(OAM),
LMRo.CoS(CoS),

LMRo.DP(DP)

L]
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Figure 8-301 LM R generation behaviour

Upon receipt of RI containingnaLMM o Traffic Unit, the LMRO generation process generates a
DMR Traffic Unit and forwardstito the OAM insertion Process.

As part of the DMR generation:

| theOpcode is changed into DMROpcode

| the TXFCb field is assigned the value of the Tx couynter

| al the other fields are copied frotine RI containing the original DMMo Traffic Unit.
8.8.5.6 On-demandLMR Reception Process

The onrdemandLMR Reception Procesthat is inthe ondemand LMRo Sink contrgbrocess
processes the received LMRIraffic Units andthe complementingCoS and DP signals. The
behaviour is defined in Figure 3.
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Figure 8-311 LM R reception behaviour

8.8.5.7 Counter Process forSingle-endedon-demand Packet Loss Measurement
This process counts the number of transmitted and receadcbts.

This counter process counts exactly the same packets as the counter process defined in clause
8.8.4.7.

8.8.6 packetProactive Packet Delay Measurement (DNp)

8.8.6.1 Overview

To support this functionality, proactivielay neasuremen{DM) as described ilause 8.2.8 of
[ITU-T G.8113.1] for singleendedDM andclause 8.2.7 giiTU-T G.8113.1] for duaéndedDM is
used.

Figure 832 provides the different processes inside MEPs and MIPs that are involved smgie
endedDelay MeasuremerRrotocol.

The MEPproactive OAM insertion process is defined in clause 9.2.1.1, the MEP QAlttive
extraction process in clause 9.2.1.2. In summargetlpEocessemsert and extract MT_Cl OAM
signals into and from the stream of MT_O© traffic units and the complementing CoS and D
signals going through an MEP and MIP; the extraction is bas#te@AM_Tool.

Rec. ITU-T G.8121.1/Y.1381.12016)/Cor.1 (11/2016) 36



-37-

SG15TD229/WP3
. ImTTTIIIT .

MT_Cl > G-ACh _‘: On-demand ! G-ACh »MT_CI
MI_GAL_Enable——| insertion i MIp extraction |g M GAL_Enable
OAM PDU OAM PDU

MI_TTLVALUE generation reception
MI_DMp OAM Tool T l
hﬁdl[]f)m%:i];?gz_’ DMMP > D]'\‘/“\:P 4——MI_DMp_OAM_Tool
MI_DMp_Test_ID :.ouru.] sin | _DMp_ _Too
MI DMp CoS contro contro
MI_DMp_Length
RI_DMRp(TxTimeStampf,
RxTimeStampf,
TxTimeStampb, RxTimeb, RI_DMMp(D, CoS, DF)
rTestID, CoS)
y
MI_DMp_OAM_Tool DMRp DMRp
MI_DMp_Enable——p sink source
MI_DMp_CoS control control
OAM PDU OAM PDU
reception generation MI_TTLVALUE

I

MI_GAL_Enable ——» G-ACh
MT Cl« extraction | MIP [ extraction | MT CI

,,,,,,,,,, }

{ G-ACh [€——MIL_GAL Enable

G.8121.1-Y.1381.1(16)_F8-32

Figure 8-321 Overview of processes involved witlproactive singleended celay measurement

The proactiveDM control process atrols theproactiveDM protocol. If MI_DMp_Enable is set

the DMM packes are sent periodicallyThe DMM packes are generated with a periodicity
determined by MIDMp_Period and with a priority determined by NDMp_CoS. The result
(B_FD, F_FD,N_FD) is reported via a DMRp Sink Control process. If the proactive DM control
process activates multiple monitoring on different CoS levels simultaneously, each result is
independently managed per CoS lew@ptional test ID TLVs can be utilized to distinguishch
measurementf multiple measurements are simultaneously activated in an ME.

Figure 833 providesthe different processes inside MEPs and MIPs that are involved with proactive
dualendedDM.
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Figure 8-337 Overview of processes involved witlproactive duatended celay measurement

The MEP poactive OAM source insertion process is definedclause9.2.1.1, the MEP pactive
OAM sink extraction process inlause9.2.1.2 and the MIP odemandOAM sink extradion
process irclaused.4.22.

The 1DMp Soure Control process triggers the generation of 1DMp traffic units fi
MI_1DM_Enablesignalis set The 1DM packes are generated with a periodicity determined by
MI_1DMp_Period and with a priority determined by MDMp_CoS. The result (NFD) is
reported via 1DMp Sink Control process.

8.8.6.2 Proactive DM SourceControl Process

The behaviour of the proactive DM control process is defined in FiguBd. 8f the
MI_DMp_Enable is asserted, the process starts to generate Dddbkes (using the
DMM (MI_DM_CoS,1, Test ID TLV,TLV) signal). The result (B_FD, F_FD, N_FD) is reported via
a DMR reception.
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Figure 8-341 Proactive DM control behaviour
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8.8.6.3 Proactive DMM Generation Process
The behaviour of the DMMp generation procéisat is inthe DMM Source control process

defined in Figure 5.
DMMp
Generation
( Waiting

7

DMMp(CoS,
Test ID TLV)

.
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1

TxTimeStampf(OAM)=
Local Time

v

D(OAM),
CoS(Co8S),
DP(0)

I
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Figure 83517 DMM generation behaviour

Upon receiving the DMM(CoSTest ID TLV), a single DMM traffic unit is generated together with
the complementing CoS and DP signals. The TxTimeStampf field is edsiiga value of the local
time.

The CoS signal value is defined by DMM(CoShe DP signal is set to 0. The test ID signal is
determined by the DMM(Test ID TLV) signal.
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8.8.6.4 Proactive DMM ReceptionProcess

The proactive DMM reception procefgt is inthe proactive DMM Sinkcontrolprocesgrocesses
the received proactive DMM traffic units and the complementing CoS and DP signals. The

behaviour is defined in Figure 3.
DMMp
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( Waiting

!

D(OAM),
CoS(CoS),
DP(DP)

A 4

RxTimeStampf(OAM)=
Local Time

RI_DMMp (OAM,
CoS, DP)

I
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Figure 8-367 DMM reception behaviour

Traffic Unit and the complementin@oS and DP signals are forwarded as Rd the DMR
Generation Process.

8.8.6.5 Proactive DMR Generation Process

The ProactiveDMR Generation Procegbat is inthe DMR Source control procesgenerates a
DMRp Traffic Unit and its complementinGoSand CP signals. The behaviour is defined in Figure
8-37.
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Figure 8-371 Proactive DMR Generation behaviour

Upon the receipt of RI containing a DMMIraffic Unit, the DMR generation process generates a
DMR Traffic Unit and forwardstito the OAM insertion Proces

As part of the DMR generation:
T theOpcode is changed into DMFOpcode
T the TxTimeStampb field is assigned the value of the Local Time

T al the other fields (including TLVs and padding after the End TLV) are copied tinerR|
containing the origial DMM Traffic Unit.

The TLVs are copied from the RI containing the original DMM Traffic Unit. If multiple TLVs
exist, the order of the TLVs is unchanged.

8.8.6.6 Proactive DMR ReceptionProcess

The proactive DMR Reception Procesthat is inthe DMRp Sink control processprocesses the
received DMP Traffic Units and the complementinGoS and DP signals. The behaviour is
defined in Figure3-38.
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Figure 8-381 DMR Receptionbehaviour

If the DMR Traffic Unit is processedhe TxTimeStampf, RxTimeStampixTimeStamplkand Test
ID are extracted from the Traffic Unit and signalled together with the Local Time.

8.8.6.7 Proactive 1DM SourceControl Process
The behaviour of thproactive DM control process is defined in Figure38.

If the MI_1DMp_Enable is assertedhe processstarts to generateDMp packes (using the
1DMp(MI_1DMp_CoS, Test ID TLY signal.
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Figure 8-391 Proactive 1DM Control _Sobehaviour

8.8.6.8 Proactive 1DM Generation Process

Figure 840 shows theproactive1DM Generation Pressin the 1DM Source control process
Upon receiving the 1DM&oS signal a single 1DM Traffic Unit is generated by teAM=1DM
(CoS LocalTime) call.

Together with this 1DM Traffic Unit, the complementing CoS and DP signals are generated. The
TxTimeStampf field is assigned the value of the Local Time. The value of the CoS signal is
determined by the 1DM@QS signal. The DP signal is set to 0.
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Figure 8-4017 1DM Generation behaviour

8.86.9 Proactive 1DM ReceptionProcess

The proactive IDM Reception Process the 1DM Sink control procesprocesses the received
1DMp Traffic Units and the complementing P a@dSsignals. The behaviour is defined in Figure

8-41.
1DMp
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< Waiting )
D(OAM)
CoS(CoS),

DP(DP)

v

IDMp(TxTimeStampf (OAM),
Local Time)
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Figure 8411 1DM Receptionbehaviour

If the 1DMp Traffic Unit is processedhe TxTimeStampf fields are extracted and forwarded to the
1DMp Control_Sk process together with the Local Time using IBMp (TxTimeStampf
RxTimef) signal.

8.8.6.10 Proactive 1DM Sink Control_Sk Process

The behaviour of theroactive DMp Control Sink Process is defined in Figured®. If the
MI_1DMp_Enable is asserted, the restt £D) is reported via a 1DMp reception.
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Figure 8-421 Proactive 1DM Control Sink Process
8.8.7 On-DemandPacket Delay Measurement (D\)
8.8.7.1 Overview

To support this functionality, edemand Delay Measurement (DMM/DMR) as described in
clause8.2.7 of[ITU-T G.8113.1] fordualendedandclause 8.2.8 ofITU-T G.8113.1] forsingle
endedis used.

Figure 843 provides the different processes inside MEPs and MIPs that are involved smgie
endedDelay Measurement Protocol.

The MEP OrDemandOAM Source insertion process is defined dlause9.2, the MEP On
DemandOAM Sink extraction process iclause9.2, the MIP OnDemandOAM Sink Extraction
process inclause9.4 and the MIP OibemandOAM Source insertion process alause9.4. In
summary these processesisert and extracMT_CI OAM signals into and from the stream of
MT _C_D Traffic Units and the complentérg PHB signals going throughraMIEP and MIP;
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Figure 8-431 Overview of Processes involved witbn-demandDelay Measurement

The DMMo sourcecontrol process controls the DM protocol. The protocol is activated upon receipt
of the MI_DMo_StartCoSPeriod) signal and remains activated until the MI_DNMerminate
signal is received. The result is communicated via theDM1o Resui(count, B_FD[], F_FD]]
N_FDI]) signal.

The DMMo source controlprocess generates DMMTraffic Units that pass through MIPs
transpaently, but are received and processed by DM&hk control processes in MEPs. The
DMRo source controprocess may generate a DiIRraffic Unit in response. This DMirTraffic
Unit also passes transparently through MIPs, but is received and processed lbysbkiBontrol
processes in MEPs.

Onthe Source MERside, he DMMo source controprocessstamps the value of the Local Time to
the TxTimeStampf fieldn the DMMo message when the first bit of thacketis transmitted. Note
thaton the sink MEP side hie DMMo sink controlprocessstamps the value of the Local Time to
the RxTimeStampf fieldn the DMMo message when the last bit of {ecketis received.

The DMRo source and sink contr@rocessstamps with the same way as the DdIBburce and
sink controlprocess.

Figure 844 providesthe different processes inside MEPs and MIPs that are involved oludte
endedDelay Measurement Protocol.

The MEP OrDemandOAM Source insertion process is defined dlause9.2, the MEP On
DemandOAM Sink extraction process iclause9.2, the MIP OrfDemandOAM Sink Extraction
process inclause9.4 and the MIP OibemandOAM Source insertion process tlause9.4. In
summary these processemsert and extracMT_Cl OAM signals imo and from he stream of
MT _CI_D Traffic Units and the complementifddB signals going throughreMEP and MIP.
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Figure 8441 Overview of Processes involved witbn-demand One Way Delay Measurement

The 1DM protocol is controlled by tHM SourceControl andlDM Sink Control processes. The
1DM SourceControl process triggers the generatiorilBM Traffic Units upon the receipt of an
MI_1DM_StartfPHB, oPHB, Period) signal. ThelDM Sink Control process processes the
information from received 1DM Traffic Units afteeceiving the MI1DM_Start{PHB, oPHB,
Period) signal.

The 1DM Source controprocess generadelDM messages that pass transparently through MIPs
and are received and processed by the ¥k ControlProcess in MEPSs.

Onthe Source MERside,the 1DM sourcecontrolprocesstamps the value of the Local Time ket
TxTimeStampf fieldin the 1DM message when the first bit of {ecketis transmitted. Note that
onthe sink MEP side hie 1DM sink controlprocesgecords the value of the Local Time when the
lastbit of thepacketis received.

8.8.7.2 On-demandDM SourceControl Process
The behaviour of thBMMo Control Process is defined in FigurelB.
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Figure 84517 DMMo Control behaviour

Upon receipt of the MI_DM_StartCoS Period) the DM protocol is started. Every Perjdtie
generation of a DMM packet is triggered (using the DMB{Co0S signal) until the
MI_DMo_Terminate signal is received. Upon receipt of a DMR Traffic Uhe Delay value
recorded by this particular DMRTraffic Unit is calculated This result is reported using the
MI_DMo_Result(count, B_FD[], F_FD|]] N_FDJ[]) signal after the receipt of the
MI_DMo_Terminate signalNote that the measurements of F_FD and N_FD are not supported by
peer MEP if both TxTimeStampb afiaTimeStampf are zero.

8.8.7.3 On-demandDMM Generation Process

The behaviour of the DMM Generation Procéisat is inthe DMMo Source controprocessis
defined in Figure &16.
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Figure 8-4617 DMM o Generation behaviour

Upon receiving the DMM(CoS), a single DMM Traffic Unit is generated together with the
complementingCoS and DP signals. The DA of the generated Traffic Unit isetatined by the
DMM(DA) signal. The TxTimeStampf field is assigned the value of the local time.

The CoS signal value is fieed by DMMo(CoS).

8.8.7.4 On-demandDMM Reception Process

The DMMo Sink Control Process processes the received DdNIraffic Units and the
complementingCoSandDP signals. The behaviour is defined in Figurd

DMMo
Reception
( Waiting

v

D(OAM),
CoS(CoS),
DP(DP)

v

RxTimeStampf{OAM)=
Local Time

RI_DMMo (OAM,
CoS, DP)

I

G.8121.1-Y.1381.1(16)_F8-47

Figure 8-471 DMM o Receptionbehaviour
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The Traffic Unit and the complementinGoS and [P signals are forwarded as RI to the DMR
Generation Process.

8.8.7.5 On-demandDMR Generation Process

The Onr-demandDMR Generation Procegbat is inthe DMRo Source contrgbrocessgenerates a
DMRo Traffic Unit and its complementin@€oS and DP signals. The behaviour is defined in

Figure8-48.
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Figure 8481 On-demand DMR Generation behaviour

Upon the receipt of RI containing a DMMIraffic Unit, the DMR generation process generates a
DMR Traffic Unit and forwards ito the OAM insertion Process.

As part of the DMR generation:
T theOpcode is changed into DMROpcode
T the TxTimeStampb field is assigned the value of the Local Time

T al the other fields (including TLVs and padding after the End TLV) are copied tinerRI
containing the original DMM Traffic Unit.

The TLVs are copiedrém the RI containing the original DMM Traffic Unitf multiple TLVS
exist, the order of the TLVS iunchanged.

8.8.7.6 On-demandDMR Reception Process

The OndemandDMR Reception Procedbat is inthe DMRo Sink controlprocessprocesses the
received DMPR Traffic Units and the complementinGoS and DP signals. The behaviour is
defined in Figure3-49.
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Figure 8-4917 DMR Receptionbehaviour

If the DMR Traffic Unit is processedhe TxTimeStampf, RxTimeStampixTimeStamphkand Test
ID are extracted from the Traffic Unit and signalled together with the Local Time.

8.8.7.7 On-Demand1DM SourceControl Process

Figure 850 shows the behaviour of th@rdemandlDM SourceControl Process. Upon receipt of
the MI_1DMo_Start(D, CoS, Period) signal the 1DM protocol is started. The protocos uumtil
the receipt of the MI_1DM_Terminate signal.

If the Onr-demandDM protocol isrunning every Period (as specified in the MI_1BNbtart signal)
the generation of a 1DMmessage is triggered by generating the H)BbS signal towards the
1DMo Generation Process.
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Figure 8501 On-demand1DM SourceControl behaviour

8.8.7.8 On-Demand1DM Generation Process

Figure 851 shows the@On-demandlDM Generation Procesa the 1DM Source control process
Upon receiving the 1DM{oS signal a single 1DM Traffic Unit is generated by t@eAM=1DM
(CoS LocalTime) call.

Together wih this 1DMo Traffic Unit, the complementing P and DE signals are generated. The
TxTimeStampf field is assigned the value of the Local Time. The value of the P signal is
determined by the 1DNG0S signal. The [P signal is set to O.
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Figure 8-511 1DM Generation behaviour

8.8.7.9 On-Demand1DM Reception Process

The OndemandlDM Reception Process the 1DM Sink control procesprocesses the received
1DMo Traffic Units and the complementing P afbS signals. The behaviour is defined in

Figure8-52.
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Figure 8521 1DM Receptionbehaviour

If the 1DMo Traffic Unit is processedhe TxTimeStampf fields are extracted and forwarded to the
1DMo Control_Sk process together with the Local Time using 1B#Mo (TxTimeStampf
RxTimef) signal.

8.8.7.10 On-Demand1DM Sink Control Sk Process

Figure 853 shows the behaviour of tre+demand1lDM Sink Control_Sk process. The protocol
runsuntil the receipt of the MI_1DM_Terminate signal.
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While running the process processthe received 1DM(TxTimeStampfRxTimef)) information.
Otherwise the Delay from the single received 1DM Traffic Unit is calculdted result is reported

using the MI1DMo_Result(count, N_FD[]) signal after the receipt of the MMM_Terminate
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Figure 85317 On-demand 1DM Control_Sk Process

8.8.8 Test (TST) Process

8.8.8.1 Overview

To support OAM fora duatendedThroughput(TH) Test TST as described in clause 8.26
[ITU-T G.8113.1]can be used. The control process specifitéd H Testis for further study

Figure 854 providesthe different processes inside MEPs and MIPs that are involved i &t
Protocol.
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Figure 8541 Overview of Processes involved with Test Protocol

The TSTLTH) protocol is controlled by the T$ITH) SourceControl and TSTLTH) Sink Control
processes. The T$ITH) SourceControl process triggers the generation of TISH) Traffic

Units after the receipt of an MLTH_Start(CoS Pattern,Length Period) signal. The TSTTH)

Sink Control process processes theormation from received TST Traffic Units after receiving the
MI_1TH_Start(Pattern) signal.

The TSTSourcecontrolprocess generad@d ST messages that pass transparently through MIPs and
are received and processed by the B31k ControlReception Progss in MEPs.

The processes arestgibedin clauses8.8.8.2 t08.8.8.5

8.8.8.2 TST SourceControl Process

Figure 855 defines the behaviour of the TSHourceControl Process. This process triggers the
transmission of TST Traffic Units after receiving thd_Test(CoS DP, Pattern,Length,Period)
signal. The transmission of TEITH) Traffic Units is triggeed by the generation of tHerH(CoS,
DP,TLV,TID) signal. This is continued until the receipt of the MTH_Terminate signal. After
receiving this signalthe number of triggered TST Traffic Units is reported back using the
MI_1TH_Result(Sent) signal.

The TLV field of thelTH packes is determined by the Generate(Pattern, Length) function. For
Patternthe following types are defined:

0: "Null signal withoutCRG-32"

1: "Null signal with CRG32"

2:"PRBS 27311 without CRGC32"

3: "PRBS 27311 with CRG32"

The Length parameter determines the length of the generated TLV.

Generate(Pattern, Length) rgrates a Test TLV with lengtheéngth to be included in thd TH
packet Therefore this TLV is passed using th@TH(CoSDP,TLV,TID) signal to the TST
Generation Process.
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Figure 85517 TST SourceControl behaviour

8.8.8.3 TST Generation Process
Figure 856 defines the behaviour of the TST Generation ProgeSsurce control process
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Figure 8-561 TST Generationbehaviour

Upon receiving thd TH(CoSDP,TLV,TID), a singlelTH Traffic Unit is generated together with
the complementin@oSandDP signals. Thel TH Traffic Unit is generated by:

OAM=1TH(TLV,TID).

The Transaction Identifier field gets the value IiH(TID); the TLV field is populated with
TST(TLV).

The CoSsignal is determined by tHer'H(CoS signal.

TheDP signal is determined by tHelH(DP) signal.

8.8.8.4 TST Reception Process

Figure 857 definesthe behaviour of the TST Reception Prodéss is inthe Sink control process
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Figure 8571 TST Receptionbehaviour
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8.8.8.5 TST Sink Control Process

Figure 858 shows the behaviour of the TSink Control process. The MLTH_Startsignal starts
the processing dfTH messages coming from a MEP The protocol is running until the receipt of the
MI_1TH_Terminate signal.

While running the process processthe received TH(rTLV,TID) information.

First, the received. TH counter is incremented by one (REC++). Furthermibtbe TLV contains a
CRC (Pattern 1 or 3}jhe CRC counter is incremented by one (CRC++) if the CRC check fails. The
function Check(Pattern, TLV) compares the received Test Pattern with the expedtBaitas. If
there is a mismatchhe BERR counter is incremented by otighe TID value from the RI_LBR
signal does not follow the last received TID value the counter for out of qraekes is
incremented by one (OO++).
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Figure 8-581 TST Sink Control behaviour

8.8.9 Route Tracing (RT)
For further study
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8.8.10 LCK/AIS Reception
See clause 8.8.10 of [ITFU G.8121]

9 MPLS-TP processes

9.1 Connection Functions (MT_C)

See clause.Qof [ITU-T G.8121]

9.1.1 Sub-network connection protection process
See clause.9.10f [ITU-T G.812].

9.2 Termination functions

9.2.1 MPLS-TP Trail Termination function (MT_TT)

The bidirectional MPLSTP Trail Termination(MT_TT) function terminates the MPLSP OAM
to determine the status of the MRI® (sub)layer trail. The MT_TT function is performed by a
co-located pair of the MPLIP trail termination source (MT_TT_So) and sink (MT_TT_SKk)

functions as shown in Figure-9.

MT AP MT_AP

MT MT RP MT

MT_TCP MT_TCP

G.8121.1-Y.1381.1(13)_F9-1

Figure 9-17 MT_TT

9.2.1.1 MPLS-TP Trail Termination Source function (MT _TT_So)

The MT_TT_So function determines and inserts tinee-to-live (TTL) value in the shim header
TTL field and adds MPLS P OAM for pro-active monitoring to the MT_Al signal at its MT_AP.

A Symbol:
TheMT_TT_So functiorsymbolis shown inFigure9-2.
MT_AP
MT_TT_So_MP
MT_TT_So_TP
MT_TCP

G.8121.1-Y.1381.1(13)_F9-2

Figure 9-27 MT_TT_So function
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A Interfaces:
Table9-17 MT_TT_So inputs and outputs
Input(s) Output(s)

MT_AP: MT_TCP:
MT_AI_D MT_CI_D
MT_Al_PHB MT_CIl_oPHB

MT_CI_iPHB
MT_RP: MT_RP:
MT_RI_CC _RDI
MT_RI_CC_Blk

MT_RI_CC_RXxFCI
MT_RI_CC_TxFCf
MT_RI_OAM_Info(D,CoSDP)

MT_TT_So_MP:
MT_TT_So_MI_GAL_Enable

MT_TT_So MI_TTLVALUE
MT_TT_So_MI_MEG_ID
MT_TT_So_MI_MEP_ID

MT_TT_So_MI_CC_OAM_Tool
MT_TT_So_MI_RDI_OAM_Tool

MT_TT_So_MI_LMC_Enable

MT_TT_So_MI_QC CoS
MT_TT_So_MI_QC Period
MT_TT_So_MI_CC Enable(Note)

MT_TT_So_MI_LMp_OAM_Tool
MT_TT_So_MI_LML_Enable[1...Nwp]
MT_TT_So_MI_LMp_Period[1...Mp]
MT_TT_So_MI_LMp_CoS1...Miup]

MT_TT_So_MI_DMp_OAM_Tool
MT_TT_So_MI_DMp_Enable[1...M\up]
MT_TT_So_MI_DMp_Period[1...Mwp]
MT_TT_So_MI_DMp_Test_ID[1...Mwup]
MT_TT_So MI_DMp_Co91...Mpwmp]
MT_TT_So_MI_DMp_Length[1...Mwp]
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Table 9-17 MT_TT_So inputs and outputs

Input(s) Output(s)

MT_TT_So_MI_1DMp_OAM_Tool
MT_TT_So_MI_1DMp_Enable[L...Mowg]
MT_TT_So_MI_1DMp_Period[1...Mowmp]
MT_TT_So_MI_1DMp_Test_ID[1...Nbwg]
MT_TT_So_MI_1DMp_Length(L...Nbwy]
MT_TT_So_MI_1DMp_Co91...Miom]

MT_TP:
MT_TT_So_TI_TimeStampl
NOTET MI_CVp_Enable defined in [ITUr G.8121] is automatically configured true by setting
MI_CC_Enable true.

A Processes
The processes associated with the MT_TT_So function are as depicted in93yure
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MT_AP
Al D Al PHB
Block | RI_CC_Blk
RI CC RDI
RI_CC_RTXECI
Insert TTL RI_CC TRXFCF &
RI_OAM Info(D, CoS, DP) o
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o MI_IDMp_Enable[1...M,p,, ]
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=
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CLIPHB | yop

Figure 9-37 MT _TT_So process diagram

PHB: Seeclause9.2 of [ITU-T G.812].
Extract TTL : Seeclaused.2 of [ITU-T G.8121]
Block: Seeclause9.2 of [ITU-T G.8121]

Counter: A counteris used to courpiackes for proactive loss measuremerggeclauses.8.14 for
the upper countan Figure 93 andclause3.84.7 for the lower counter in Figure®

G-ACh/GAL Insertion : Seeclause8.1of [ITU-T G.8121]

Pro-active OAM Source Control: This process consists tife sub-processes showin Figure9-4.
These details are rlauses.8.
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CC control

RDI control

DMRp control

 E—
LMMp control ]
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DMMp control ﬂ

R E—
1DMp control ﬂ

«———
LMRp control ﬂ

MI_MEG_ID
MI_MEP_ID
MI_CC_OAM_Tool
MI CC Enable
MI_CC_CoS
MI_CC _Period
TxFC

MI_RDI_OAM_Tool
RI_CC RD[]

MI_LMp OAM Tool
MI_LML_Enable[1..M, ]
MI_LMp_Period[1...M,,, ]
MI_LMp_CoS[1..M,,,,]
TxFC[]

MI_DMp_OAM_Tool
MI_DMp_Enable[1..Mp,, ]
MI_DMp_Period[1... M, ]
MI_DMP_Test_ID[1..M,,, ]
MI_DMp_CoS[1...Mp,,]
MI_DMp_Length[1..M,, ]
TI_TimeStampl

MI_1DMp_OAM_Tool
MI_IDMp_Enable[1..M,,, ]
MI_IDMp_Period[1...M, ]
MI_DMP_Test ID[1..M,,,]
MI_1DMp_Length[1...Mp,,,]
MI_IDMp_P[1..M,,, ]
TI_TimeStampl

MI_LMp OAM _Tool
MI_LML_Enable[1..M,,, ]
RI_OAM _Info(D, CoS, DP)
TxFC[]

MI_DMp OAM_Tool

G.8121.1-Y.1381.1(16)_F9-4

Figure 9-47 Pro-active OAM Source Control Process

OAM PDU Generation Process Seeclause9.2 of [ITU-T G.8121]

A

None.

A

None.

A

None.

A

None.

Defects

Consequent actions

Defect correlations

Performance monitoring:
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9.2.1.2 MPLS-TP Trail Termination Sink function (MT _TT_SK)

The MT_TT_Sk function reports the state of MELS-TP Trail (Network Connection). It extracts
MPLS-TP trail OAM i for pro-active monitoring from the MPLSTP signal at its MT_TCP,
detects defects, counts durings Iperiods errors and defects to feed PM when connected and
forwards the defect information as backward indicationeéccompanion MT_TT_So function.

NOTET The MT_TT_Sk function extracts and processes one level of MHL®AM irrespective of the
presence of more levels.

A Symbol:
TheMT_TT_So functiorsymbolis shown inFigure 9-5.

MT AP

MT_TT Sk MP MT_RP

MT TCP
G.8121.1-Y.1381.1(13)_F9-5

Figure 9-57 MT_TT_Sk function

A Interfaces:

Table 9-27 MT_TT_Sk inputs and outputs

Input(s) Output(s)
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Input(s)

Output(s)

MT_TCP:
MT_CI_D
MT_CI_iPHB
MT_CIl_oPHB
MT_CI_SSF
MT_CI_Lstack

MT_RP:

MT_TT_Sk_MP:

MT_TT_Sk MI_GAL_Enable
MT_TT_Sk MI_MEG_ID
MT_TT_Sk_MI_PeerMEP_ID
MT_TT_Sk_MI_CC_OAM_Tool
MT_TT_SK_MIRDI_OAM_Tool

MT_TT_Sk_MI_QC_Enable(Note)
MT_TT_Sk_MI_LMC_Enable
MT_TT_Sk_MI_QC_Period
MT_TT_Sk_MI_QC CoS
MT_TT_Sk_MI_Get_SvdC

MT_TT_Sk_MI_LM_DEGM

MT_TT_SK MI_LM_M
MT_TT_SK_MI_LM_DEGTHR
MT_TT_SK_MI_LM_TFMIN
MT_TT_SK_MI_LMp_OAM_Tool[1... Mup]
MT_TT_Sk_MI_LML_Enablel... Mup]
MT_TT_SK_MI_LMp_Co91... Mwp]

MT_TT_Sk_MI_DMp_OAM_Too| 1 &omp]
MT _TT_Sk_MI _DMpMoRglnabl e]
MT_TT_Sk_MI_DMp_Cog 1 &pwy]

MT_TT_Sk_MI_1DMp_OAM_Tool[1...Mowmp]
MT_TT_Sk_MI_1DMp_Enablg....Mipwp)
MT_TT_Sk_MI_1DMp_Test_IPL...Mipmp]

MT_TT_Sk MI_AIS_OAM_Tool
MT_TT_Sk_MI_LCK_OAM_Tool
MT_TT_Sk_MI_1second

MT_TP:
MT_TT_Sk_TI_TimeStampl

MT_AP:
MT_AI_D
MT_Al_PHB
MT_Al_TSF
MT_Al_TSD
MT_AI_AIS

MT_Al_LStack

MT_RP:
MT_RI_CC_RDI
MT_RI_CC_BIk
MT_RI_CC_RXxFCI
MT_RI_CC_TxFCf

MT_RI_OAM_Info(D,CoSDP)

MT_TT_Sk_MP:
MT_TT_Sk_MI_Svd@
MT_TT_Sk_MI_cSSF
MT_TT_Sk_MI_cLCK
MT_TT_Sk_MI_cLOC
MT_TT_Sk_MI_cMMG
MT_TT_Sk_MI_CUNM
MT_TT_SK_MI_CUNP

MT_TT_SKk_MI_cUNC

MT_TT_Sk_MI_cDEG
MT_TT_SK_MI_cRDI

MT_TT_Sk_MI_pN_LHAL...P]
MT_TT_SK_MI_pN_THL...P]
MT_TT_SK_M_pF_LH1...P]
MT_TT_SK_MI_pF_TFL...P]
MT_TT_SK_MI_pF_DS
MT_TT_SK_MI_pN_DS
MT_TT_SK_MI_pB_FIj1...P]
MT_TT_SK_MI_pB_FDVL...P]
MT_TT_Sk_MI_pN_FIj1...P]
MT_TT_SK_MI_pN_FDV1...P]
MT_TT_SK_MI_pF_FD1...P]
MT_TT_SK_MI_pF_FDVL...P]

MI_CC_Enable true.

NOTE i MI_CVp_Enable defined in [ITUT G.8121] is automatically configured true by sett

A Processes

The processes associated with the MT_TT_Sk function are as depicted ind=@ure
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Figure 9-617 MT_TT_Sk process diagram

PHB: The CI_oPHB signal iassigned to the Al_PHB siginat the reference point MT_AP.
Note that the CI_iPHB signal is not used by any of the processes in the function.

Extract TTL : The TTL value is extracted from the outer shim header's TTHd fiagthin the
MT _ClI traffic unit.

Block: When the aBlock consequent action is asserted, this process drops all traffic units arriving at
its input.

Counter: A counteris used to courpackes for proactive loss measuremer@geclauses.8.14 for
the upper counter in Figure®andclause8.84.7 for the lower counter in Figure®

G-ACh/GAL Extraction : Seeclause8.1of [ITU-T G.8121]
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