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Recommendation ITUT G.8121/Y.1381

Characteristics of MPLS-TP equipment functional blocks
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Recommendation
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FOREWORD

The International Telecommunication Union (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 for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a wdwide basis.

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

The approval of ITUT Recommendatianis covered by the procedure laid down in WTSA Resolution

In some areas of information technology which fall within ITW purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the erpsion "Administration” is used for conciseness to indicate both a
telecommunication administration and a recognized 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 when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalensed® express requirements. The

use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

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

As of the date of approval of this Recommendation, ITU had received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may mepresent the latest information and are therefore strongly urged to consult the
TSB patent databaselatp://www.itu.int/I TU-T/ipr/.

a ITu 2017

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

Draft Rec. ITU-T G.8121/Y.1381(2017) i
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Recommendation ITUT G.8121/Y.1381

Characteristics of MPLS-TP equipment functional blocks

1 Scope

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

This Recommendation provides a representation of the MMR.Stechnology using the
methodologies that have been used for other transport technologiessyraironousdigital
hierarchy(SDH), optical transporinetwork (OTN) and Ethernet3.

This Recommendation forms part of a suite of Recommendations covering the full functionality of
network equipmentThese Recommendations are [FITUG.705], [ITUT G.783], [ITUT G.798],
[ITU-T G.806] and [ITUT G.8021].This Recommendation also follows the principles defined in
[ITU-T G.805].

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 equipment. The library centpeise
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 interconnection of a subset of thesgofal 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 subsets of atomic fumchs 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 be implemented for
each appliation.

1 Cisco Systems has expressed concerns that in the event of a difference betweéhU4Ri
Recommendation and any of the normatively referenced IETF RFCs, interoperability issues may arise. To
prevent interoperability issues, the behaviour defined in the IETF RFCs must be maintained, and any such
differences must be resolved in coordioatwith the IETF in a timely manner.

Orange has expressed concerns that in the event of a difference between-thiRé€ommendation and

any of the normatively referenced IETF RFCs, interoperability issues may arise. To prevent
interoperability issuesthe behaviour defined in the IETF RFCs must be maintained, and any such
differences must be resolved in coordination with the IETF in a timely manner.

Verizon Communications has expressed concerns that in the event of a difference betweenThis ITU
Recanmendation and the behavior defined in the normatively referenced IETF RFCs, interoperability
issues may arise. There is no guidance in this-TTBecommendation that describes how to address
differences in behaviour between the Recommendation and theativ@iy referenced IETF RFCs.
Verizon Communications feels that any difference should be resolved in coordination with the IETF in a
timely manner and until the issue is resolved, the behavior defined in the IETF RFCs should be
maintained.

2 This ITU-T Remmmendation is intended to be aligned with the IETF MPLS RFCs normatively
referenced by this Recommendation.

Draft Rec. ITU-T G.8121/Y.1381(2017) 1
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Figure 11 presents the set of atomic functions associated with the traffic signal tranSpert.
functions are based on the functional architecture as described WT[IF18110.1]. It is noted that
this Recommendation only defines Ethernet for tlient of MPLSTP asmulti-protocol label
switching - transportprofile / Ethernet MAC layer networ@T/ETH) adaptation function.
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Figure 1-17 MPLS-TP atomic functions

2 References

The following ITUT Recommendations and other references comeimisions 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 Recommendatioredherefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the
currently valid ITUT Recommendations is regularly published. The reference to a documant with
this Recommendation does not give it, as a sedode document, the status of a Recommendation.

[ITU-T G.704]
[ITU-T G.705]
[ITU-T G.707]
[ITU-T G.709]
[ITU-T G.783]

[ITU-T G.798]

Recommendation IT G.704 (1998, Synchronous frame structures used at
1544, 6312, 2048, 8448 and 44 736 kbit/s hierarchical levels.

Recommendation ITOJ G.705 (2000)Characteristics of plesiochronous
digital hierarchy (PDH) equipment functional blocks

Recommendation ITO G.707/Y.1322 (200), Network node interface for the
synchronous digital hierarchy (SDH).

Recommendation ITO G.709/Y.1331 (206), Interfaces for theptical
transportnetwork.

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

Recommendtion ITU-T G.798 012, Characteristics of optical transport
network hierarchy equipment functional blocks.

Draft Rec. ITU-T G.8121/Y.1381(2017) 2



[ITU-T G.805]
[ITU-T G.80§
[ITU-T G.832]

[ITU-T G.7041]
[ITU-T G.7043]

[ITU-T G.7044]
[ITU-T G.7712]
[ITU-T G.8021]
[ITU-T G.8040]
[ITU-T G.8101]
[ITU-T G.8110.1]
[ITU-T G.8131]

[ITU-T G.8132
[ITU-T G.8251]

[ITU-T Y.1415]
[[ETF RFC 4448]
[IETF RFC 4720]

[IETF RFC 5332]
[[ETF RFC5586
[IETF RFC 5718]

[[ETF RFC6371

[IETF RFC 6374]
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Recommendation ITO G.805 (2000)Generic functional architecture of
transport networks.

Recommendation ITI G.806(2012), Characteristics of transport equipment
T Description methodology and generic functionality.

Recommendation ITO G.832(1998),Transport of SDH elements on
PDHnetworks Frame and multiplexing structures.

RecommendatiofifU-T G.7041/Y.1303 (206), Generic framing procedure

Recommendation ITO G.7043/Y.1343 (2004 )irtual concatenation of
plesiochronougligital hierarchy (PDH) signals.

Recommendation ITO G.704/Y.1347 (2011),Hitless adjustment of
ODUflex(GFP).

Recommendation ITI G.7712/Y.17032010), Architecture and specification
of data communication network.

Recommendation ITO G.8021/Y.1341 (205), Characteristics of Ethernet
transportnetwork equipment functional blocks.

Recommendation ITO G.8040/Y.1340 (2005GFP frame mapping into
Plesiochronous Digital Hierarchy (PDH).

Recommendation ITO G.8101/Y.1355 (2015)Terms and definitions for
MPLS transporprofile.

Recommendation ITO G.8110.1/Y.1370.1 (2, Architecture othe Multi-
Protocol Ldel Switching transport profileyer network

RecommendatiofifU-T G.8131/Y.1382 (2014).inear protection switching
for MPLS transport profile.

Recommendation ITO G.8132(2017), MPLSTPring protection

Recommendation ITO G.8251 (2010)The control of jitter and wander
within the optical transport network (OTN)

Recommendation ITU Y.1415 (2005) EthernetMPLS network interworking
T User plane interworking

IETF RFC 4448 (2006 Encapsulation Methods for Transport of Ethernet over
MPLS Networks

IETF RFC 4720 (2006 Rseudowire Emulation Edge-Edge PWES3)i
Frame Check Sequence Retention

IETF RFC5332(2008), MPLS Multicast Encapsulation
IETF RFC 5586 (2009)MPLS Generic Associated Channel

IETF RFC 5718 (2010An InBand Data Communication NetworloFthe
MPLS Transport Profile

IETF RFC6371 (2011)Operations, Administration and Maintenance
Framework for MPLSBased Transport Networks.

IETF RFC 6374 (2011Racket Loss and Delay Measurement for MPLS
Networks

Draft Rec. ITU-T G.8121/Y.1381(2017) 3
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[I[ETF RFC 6435] IETF RFC 6435 (2011MPLS Transport Profile Lock Instruct and Loopback
Functions plus Errata 3429 (2013)

3 Definitions

3.1 Terms defined elsewhere

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

3.12 adapted information: [ITU-T G.805]

3.13 associated channel headefITU-T G.8101]
3.14 Dbottom of stack [ITU-T G.8101]

3.1.5 characteristic information: [ITU-T G.805]
3.1.6 client/server relationship: [ITU-T G.805]
3.1.7 connection [ITU-T G.805]

3.1.8 connection point [ITU-T G.805]

3.1.9 explicitly TC -encodedPSC LSP, [ITU-T G.8101]
3.1.10 G-ACh label: [ITU-T G.8101]

3.1.11 generic associated channg[ITU-T G.8101]
3.1.12 label: [ITU-T G.8101]

3.113 label inferred PHB scheduling class LSHITU-T G.8101]
3.1.14 label stack [ITU-T G.8101]

3.1.15 label switched path [ITU-T G.8101]

3.1.16 labelvalue [ITU-T G.8101]

3.1.17 layer network: [ITU-T G.805]

3.1.18 matrix: [ITU-T G.805]

3.1.19 MPLS label stack [ITU-T G.8101]

3.1.20 network: [ITU-T G.805]

3.1.21 network connection [ITU-T G.805]

3.1.22 per-hop behaviour. [ITU-T G.8101]

3.1.23 reference point [ITU-T G.805]

3.1.24 subnetwork: [ITU-T G.805]

3.1.25 subnetwork connection [ITU-T G.805]
3.1.26 termination connection point [ITU-T G.805]
3.1.27 time-to-live: [ITU-T G.8101]

3.1.28 traffic class: [ITU-T G.8101]

3.1.29 trail: [ITU-T G.805]

3.1.30 trail termination : [ITU-T G.805]

Draft Rec. ITU-T G.8121/Y.1381(2017) 4
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3.1.31 transport: [ITU-T G.805]
3.1.32 transport entity : [ITU-T G.805]
3.1.33 transport processing function [ITU-T G.805]
3.1.34 unidirectional connection [ITU-T G.805]
3.1.35 unidirectional trail : [ITU-T G.805]

3.2 Terms defined elsewhere
None

4 Abbreviations and acronyms
This Recommendation uses the following abbreviationsaanohyms

ACH Associated Channéleader

Al Adapted Information

AIS Alarm IndicationSignal

AP Access Point

APC Automatic Protection Coordination

APS AutomaticProtectionSwitching

APSb APS packet with incompatible "PT"

APSc APS packet with incompatible Capabilities TLV
BWR BandwidthResize

CcC Continuity Check

CCv Continuity Check and Connectivity Verification
CC/icv Continuity Check or Connectivity Verification
Cl Characteristic Information

Cl Common Interworking Indicator

CoS Class of Service

CP Connection Point

CSF Client Signal Ril

CSP Client Specific Process

Ccv Connectivity Verification

CWwW Control Word

DCI DetectClearancdndication

DEG Degraded Signal

DM Delay Measurement

DP Drop Precedence

DT Diagnostic Test

Draft Rec. ITU-T G.8121/Y.1381(2017)
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ECC
EMF
ETH
ETY
E-LSP
FDI
FP
FTP
G-ACh
GAL
GFP
HAO
iPHB
L-LSP
LCAS
LCK
LER
LKI
LKR
LM
LOC
LOS
LSE
LSP
LSR
LStack
MAC
MCC
MEG
MEL
MEP
MI
MIP
MP
MMG

SG15TD228MWP3
Embedded Commmication Channel
Equipment Management Function
Ethernet MAC layer network
Ethernet PHY layer network
Explicitly TC-encodeePSC LSP
Forward Defect Indication
Flow Point
Flow TerminationPoint
Generic Associated Channel
G-ACh Label
Generic Framing Procedure
Hitless Adjustment of ODUflex
incoming PHB
Labelonly-inferred PSC LSP
Link Capacity Adjustment Scheme
Lock
Label Edge Router
Lock Instruct
Lock Report
Loss Measurement
Loss of Continuity
Loss of Signal
Label Stack Entry
Label Switched Path
Label Switching Router
Label Stack
Media Access Control
MaintenanceCommunicatiorChannel
Maintenanceentity Group
Maintenance Entity groupevel
Maintenancesntity group (MEG)End Point
Management Informatio
Maintenancesntity group (MEG)intermediate Point
Management Point
Mismerge

Draft Rec. ITU-T G.8121/Y.1381(2017)



MPLS
MPLS-TP
MSRP
MT
MTDe
MTDi
NCM
NCS
NE
NMS
OAM
OoDU
ODUk
OPHB
OPU
OPUK
OTH
OTN
PDU
PFI
PHB
PLM
PM
POH
PSC
PSI
PT
PTI
PW
P11s

P12s

P31s

P32e

SC15TDZ28WP3
Multi-Protocol Label Switching
Multi-Protocol Label Switchin@ TransportProfile
MPLS-TP Shared Ring Protection
Multi-Protocol Label Switching TransportProfile
MPLS-TP MEP Diagnostic function
MPLS-TP MIP Diagnostic function
Network Connection Monitoring
Network Connectivity Status
Network Element
Network Management System
Operation, Administration and Maintenance
Opticalchannel Data Unit
Opticalchannel Data Unit order k
outgoing PHB
Optical Payload Unit
Optical Payload Unit of level k
Optical Transport Hierarchy
Optical Transport Netw&
Protocol Data Unit
Payload Frame check sequence Indication
Per Hop Behaviour
Payload Mismatch
Performance Monitoring
Path Overhead
PHB Scheduling Class
Payload Structure Indication
Payload Type
Payload Type Identifier
Pseudowire

1 544 kbit/s PDH path layer with synchronous I#5frame structure according to
[ITU-T G.704

2 048 kbit/s PDH path layer with synchronous I@5frame structure according to
[ITU-T G.704

34 368 kbit/s PDH path layer with synchronous Ifbframe structure according
to[ITU-T G.833

44 73 kbit/s PDH path layer with frame structure accordingTo/-T G.704
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RCOH
RDI
RES
RFC
RI

RP
RPS
RT
SCC
SCCType
SCN
SD
SDH
SDL

SLM
SNC

SNCP
SNC/S
SPME
SSD
SSF
TC
TCM
TCP
TFP
TH
TLV
TSD
TSF
TTL
TTSI
UNC
UNM
UNP
UPI

SG15TD228MWP3
Resize Control Overhead
Remote Defect Indation
Reserved overhead
IETF Request For Comments
Remote Information
Remote Point
Ring Protection @itch
Route Tramg
Signalling Communication Channel
Signalling Communication Chann&ype
Signdling Communication Network
Signal Degrade
Synchronous Digital Hierarchy
Specification andescriptionLanguage

SyntheticLossMeasurement
Subnetwork Connection

Subnetwork Connection Protection
SNCP with Sublayer monitoring
SubPath Maintenance Element
ServerSignal Degrade

Server Signal Falil

Traffic Class
TandemConnectionMonitoring
Termination Connection Point
Termination Flow Point
Throughput

Type Length Value

Trail Signal Degrade

Trail Signal Falil

Time-To-Live

Trail Termination Source Identifier
Unexpected CoS

Unexpected MEP
UnexpectedPeriod

User Payload Identifier
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VLI Virtual concatenation/Link capacity adjustment scheme Information
WTR Wait-To-Restore
5 Conventions

The diagrammatic convention for connectamented layer networks described in this
Recommendation is that pTU-T G.8093.

6 Supervision
The generic supervision functions are defined in claue€[6TU-T G.804. Specific supervision
functions for the MPLSTP network are defined in this clause.

6.1 Defects

6.1.1 Summary of entry/ exit conditions for defects

The defecentry andexit conditions are based on events. Occurrence or absence of specific events
may raise or reset specific defects.

In the following:

Valid means a received valueggualto the value configured via timanagemenniormatian (M)

input interface(s).

Invalid means a received valuenist equalto the value configured via the Ml input interface(s).

The events defined for thRecommendation are summarized in Tablgé & a quick overview.

Events, other than the protection switching events, are generated by processes in the MT_TT_Sk

function as defined in clause29.These processes define the exact conditions for these events;
Table6-1 only provides a quick overview.

Table 6-17 Overview of events

Event Meaning

unexpMEG Reception of &€C-V packet with an invalidnaintenanceentity group
(MEG) value(Note 1)

NOTET Section 5.1.1 of [IETF RFC 6371] describes the conditions wher,
received CEV packet is considered to have invalid MEG amintenance
entity groupend point (MEP) values. In case (1) a CC packet is received b
sink MEP monitoring the MEG for C&nd CV functions, or (2) a CV packe
is received by a sink MEP monitoring the MEG for-6aly function;

the received C&/ packet is considered as having an invalid MEG value (t
triggering theunexpMEG event

unexpMEP Reception of a CV packet with arvadid MEPvalue but with a valid MEG
value

unexpPeriod Reception of £C-V packet with an invalid Periodicityalug butwith valid
MEG and MEP values.

unexpCoS Reception of &£C-V packet with an invalidraffic class(TC) value butwith
valid MEG and MEP values.

expCC-V Reception of &£C-V packet with valid MEG and MEP values.

RDI=x Reception of &£C-V packet for the peer MEP with themotedefect

indication(RDI) informationindicateto x; where x=0 (remote defect clear)

Draft Rec. ITU-T G.8121/Y.1381(2017) 9
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Table 6-17 Overview of events

Event Meaning

and x=1 (rerote defect set).

LCK Reception of docked(LCK) packet (Note 2)

AIS Reception of amlarm indication signafAlS) packet

BS Badsecond, a second in which thestframeratio exceeds thiead second
threshold (BS_THR).

CSFLOS Reception of &lient signalfail (CSH packet that indicate¥Client Loss of
Signab.

CSFKFDI Reception of a CSF packet that indicdi€sient Forward Defect Indicati@n

CSFRDI Reception of a CSF packet that indicdi€fient Reverse Defect Indication

expAPS Reception of a valid APS packet. (Note3)

APSw Reception of amutomaticprotection switchindAPS) packet from the
working transport entity.

APSb Reception of an APS packet with incompatitid™ field value.

APSc Reception of an AR packetith incompatiblefiCapabilities TL\O
information.

APSr Reception of an APS packet with incompatitibata Pathvalue. (Note 4)

NOTE 171 According to [IETF RFC 6371], a C& packet is either a CC packet or a CV packet. A

packet performs both CC a@V/ OAM functions. A CC packet performs only CC OAM function.

NOTE 2i IETF uses this term LCK deck report LKR) andlock instruct LKI) in [IETF RFC 6371]

NOTE 371 For the term APS, [ITUl G.8131] conventionally uses the teramtomatic protection

coordnation(APC) for the protocol of MPLSTP linear protection.

NOTE 41 One way to detect this event is to detect that the transmitted "Data Path" and the receiv

Path" values differ, for example in case traffic switching occurs due to adogesst.

The occurrence or absence of these events may detect or clear a defect. An overview of the
conditions is given in Table-B. The notation "#event=x (I period)" is used to indicate the
occurrence of x events within the period as specified d@tvthe brackets.

Table 62 gives a quick overview dhe types of defects for MPLBP layer andhe raising and
clearing conditions fothesedefectsas described in [IETF RFC 6371]

Table 6-21 Overview of detection andclearing conditions

Defect Defectdetection Clearing condition
dLoC #exp@C-V==0 (K x CC_Period) expQC-v
dUNC unexpCoS #unexoS==0 (K x CC-V_Period)
dMMG unexpMEG #unexpMEG==0 (Kx CC-V _Period)
dUNM unexpMEP #unexpMEP==0 (kx CC-V_Period)
dUNP unexpPeriod #unexpPeriod==0 (k CC-V_Period)
dRDI RDI== RDI==0
dAIS AlS #AIS==0 (K x AIS_Period)

Draft Rec. ITU-T G.8121/Y.1381(2017) 10
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Table 6-21 Overview of detection andclearing conditions

Defect Defectdetection Clearing condition

dLCK LCK #LCK==0 (K x LCK_Period)
#CSFLOS ==

dCSFLOS CSFLOS (K x CSF _Periodor CSFDCI)
#CSFFDI ==

dCSFFDI CSFFDI (K x CSF _Periodor CSFDCI)
#CSFRDI ==

dCSFRDI CSFRDI (K x CSF_Periodor CSFDCI)

dDEG #BS==DEGM (DEGMx 1second) #BS==0 (Mx 1second)

dFORPMb | APSH expAPS

dFORPMc | APSc expAPS

dFORNR APSr continues more than 50ms expAPS

dFORCM APSw #APSW == 0 (K x normal APS Period)

dFORTO #expARS==0 (K x long APS interval) expARS

6.1.2 Continuity supervision

dLOC detection
and clearance

Set(KxMI_CC_Period, Timer)

( dLOC Cleared )

\

v

v

expCC <

Timer <

!

Reset Timer
Set(KxMI CC_Period, Timer)

< dLOC

——

( dLOC detected )

!

expCC <

v

Set(KxMI_CC_Period, Timer)

v

<

1dLOC

‘ G.8121-Y.1381(16)_F6-1

Figure 6-17 dLOC detection and clearance process
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6.1.2.1 Lossof continuity defect (dLOC)

Theloss ofcontinuity defect is calculated at the MT layer. It monitors the presence of continuity in
MT trails.

Its detection and clearance are defined in Figwk @he 'period' in Figure -& is set to
KxMI_CC_Period, where MI_CC_Period corresponds to the configured C6dPand K is such
that 3..250KO03.5

6.1.3 Connectivity supervision

Defect detection
and clearance

f

< <Defect> Cleared >

!

<Event>(Period) <

< <Defect>

!

Set(KxPeriod, Timer)
Old_Period=Period

|

v
<<Defect> Detected>
<Event>(Period) < <Clear_event> < Timer <
" v B
Reset(Timer) Reset(Timer) < 1<Defect>

Period<Old_Period 1<Defect>

v N p
Set(KxOld_Period, Timer) Set(KxPeriod, Timer)

Old_Period=Period

v l G.8121-Y.1381(16)_F6-2

Figure 6-21 Defect detection and clearance process for AMMG,
dUNM, dUNP, dUNC, dAIS, dLCK and dCSF

Figure 62 shows a generic state diagram that is used to detect and clear the dMMG, diUNI®/,

dUNC, dAIS, dLCK and dCSHACSFLOS, dCSH-DI, and dCSHRDI) defects. In this diagram
<Defect> needs to be replaced with the specific defect and <Event> with the specific event related
to this defect. Furthermari Figure 62,3.250 K O 3. 5.
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Figure 62 shows that the Timer is set based on the last received period value, unless an earlier
operation,administration andmaintenancg OAM) packettriggering <Event> (and therefore the
detection of Defect>) carried a longer period. As a consequgetlearing certain defects may take

more time than necessary.

6.1.3.1 Mismerge defect (dMMG)

The mismerge defect dect is calculated at the MT layer. It monitors the connectivity in a
maintenancentity group (MEG).

Its detection and clearance are defined in Figue Bhe <Defect> in Figure-8 is dMMG. The
<Event> in Figure € is the unexpectedMEG event and iReriod is theperiod carried in the CV
packet that triggered the event, unless an earlier CV paadaffgering an unexpectedMEG event
carried a greater period.

6.1.32 Unexpected MEP defect (dUNM)

The unexpected MEP defect is calculated at the MT layer. It monitors the connectivity in a
maintenancentity group.

Its detection and clearance are definedrigure 62. The <Defect> in Figure-B is dUNM. The
<Event> in Figure & is the unexpectedMEP event and the Period is the Period carried in the CV
packet that triggered the event, unless an earlier CV packet triggering an unexpectedMEP event
carried a grater period.

6.1.33 Degradedsignal defect (ADEG)

dDEC detection Update
and clearance BS and GS

BS=GS=0
BadSecond=0

If (N_TF>TF_MIN)

| E— && (N_LF>=0))
r+'= :
( dDEG Cleared ) ( dDEG detected )
If (N_LF/N_TF)>
v J MI LM DEGTHR)
nN_TF(N_TF) nN_TF(N_TF)
nN LF(N LF) nN LF(N LF) I
# ¢ BadSecond=1 BadSecond=0
Update Update
BS and GS BS and GS

® G.8121-Y.1381(16)_F6-3

Figure 6-37 dDEG detection and clearance process
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The degradedsignal defec{dDEG) s calculated at the MT layer. It monitors the connectivity of a
MT trail.

Its detection and clearance are defined FiguBe 6

Every second the statmachine receives the 1 second counterstiiernearend received and
transmitted frames and determines whether the second ba$sacond. The defect is detected if
there are MI_M_DEGM consecutivdad seconds and cleared if there are Ml_LM_M consecutive
goodseconds.

In order to declare d@ad second the number of transmitted frames must exceed a threshold
(TF_MIN). If this is true then abadsecond is declared if either tifi@me loss is negative (i.e., there
are more frames received than transmitted) orfthme lossratio (.e., lost frames/transmitted
frames) is greater than MI_LM_DEGTHR.

6.1.4 Protocol supervision

6.1.4.1 Unexpectedperiodicity defect (AUNP)

The unexpectedperiodicity defect is calculated at the MT layer. It detects the configuration of
different periodicities at different MEPs belonging to the same MEG.

Its detection and clearance are defined Figu& ®he <Defect> in Figure 2 is dUNP The
<Event> in Figire 62 is the unexpectedPeriod event andfiReriod is theperiod carried in the
CC-V packet that triggered the event, unless an edli&V packet triggering an unexpectedPeriod
event carried a greater period.

6.1.4.2 UnexpectedCoSdefect (dUNC)

The unexpectedclass of service (CoS defect is detectedat the MT layer. It detects the
configurationerror of differentCoSat different MEPs belonging to the same MEG.

Its detection and clearance are defined Figu2e 6

The <Defect> in Figure-2 is dUNC. The<Event in Figure 62 is the unexpectedCoS event and
thefPeriod is theperiodassociatedvith the GC-V packet that triggered the event, unless an earlier
CC-V packet triggering an unexpectedCoS eamtieda greder period.

6.1.4.3 Protection protocol supervision

For linear protection, the failure of protocol defects are applied in the case of a bidirectional
protection switching operation, where the coordination betwsstwo ends is needed.

6.1.4.3.1 Linear protection failure of protocol provisioning mismatchon bridge type
(dFOP-PMb)

The failure of protocol provisioning iematch- bridge typedefectis calculated at th&T layer.
It monitors theprovisioning mismatchrobridge type

| By comparing bridge typé.e., selector bridge grermanenbridge) of the transmitted and
thereceived AR packets. Theeception of an APS packet with incompatible bridge type
results in APSb event as defined in Table. 6

T In case of APS protocol defined in [ITO G.8131],the bridge type is signalled in the
Protectiontype field as defined in clause 8 of [ITUG.8131]. If the value of the PT field
of one side is 2 (i.e., selector bridge) and the value of PT field of the other side is 1 or 3
(i.e.,permanent bridge), then this will resultan APCb event as defined imfle 61

dFORPMb defectdetectionand cleaing conditionare defined imrable 62.
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dFORPMb is detected onthe receipt of an ABb event ands cleared orthe receipt of an expAB
event.

The detection and clearance events of the defects are generatbd bybnetwork connection
protection process (clause 9.1.1).

6.1.4.32 Linear protection failure of protocol provisioning mismatch on Capabilities TLV
(dFOP-PMCc)

The failure of protocol provisioning mmatchi Capabilities TLVdefect is calculated at tHdT
layer. It monitors theprovisioning mismatch o Capabilities TLVas definedin clause 8.1 of
[ITU-T G.8131]:

| by comparinghe 12 octet Capabilities TLV informatiasf the received AB packets with
the default values defined in clause 8.110U-T G.8131].

dFORPMc defectdetectionand cleaing conditionare defined imable 62.

dFORPM(c is detected orthereceipt of an ABcevent ands cleared orthe receipt of an expAB
event.

The detection and clearance events of the defects are generated dubnleéwork connection
protection process (clause 9.1.1).

6.1.4.33 Linear protection failure of protocol no response (dFOPNR)

The failure of protocol no responsiefect is calculated at thdT layer. It monitorancompletion of
protection switching by coparing the transmitteddata Path and the receiveddata Path values
in the APS protocol.

dFORNR defectdetectiorand cleaing conditionare defined inrable 62.

dFORNR is detected when an AP event continues for more than 50ms and it is clearethe
receipt of the expABevent.

The detection and clearance events of the defects are generated by the subnetwork connection
protection process (clause 9.1.1).

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

The failure of protocol configuratiomismatchdefect is calculated at thdT layer. It monitors
working and protection configuration mismatch by detecting the receipt of tBg#dketfrom the
working transport entity.

dFORCM defectdetectionand cleaing canditionare defined inrable 62.

dFORCM is detected omhe receipt of an ABw event ands cleared orthe receipt of no ABw
event duringK times thelong APS transmission period defined in [ITO G.8131], where
32500KO03. 5

The detection and clearanexents of the defects are generated by the subnetwork connection
protection process (clause 9.1.1).

6.1.4.3.5 Linear protection failure of protocol time out (dFOP-TO)

The failure of protocol time out defect is calculated atMHelayer. It monitors the me out defect
by detecting the prolonged absence of expected peekets

dFORTO defectdetection and clearg conditionare defined in Table-8.
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dFORTO is detected othe receipt of no expAB event during K times the long APinterval
defined in [ITUT G.8131] (where K >= 3.5). dFOFO is cleared orihe receipt of an expA8
event.

The detection and clearance events of the defects are generated by the subnetwork connection
protection process (clause 9.1.1).

6.1.5 Maintenancesignal supervision

6.1.5.1 Remotedefectindicator defect (dRDI)

The remotedefectindicator defec{dRDI) is detectedat the MT layer. It monitors the presence of
theRDI maintenance signal.

dRDI is detected othereceipt of the RDI=1 event anglclearedon receipt of the RDI=0 event.

6.1.5.2 Alarm indication signal defect (dAIS)

The alarm indicaton signal defect(dAIS) is detectedat the MT layer. It monitors the presence of
the AIS maintenance signal.

dAIS defectdetection and clearanpeocessareillustrated inFigure 62. The <Defect> in Figure-6
2 is dAIS. The <Event> in Figure-® is the AIS event and th@Period is the period associated
with the AIS packet unless an earlier AIS packaesassociatedavith a greater period.

6.1.5.3 Locked defect(dLCK)

The locked defec{dLCK) is detectedat the MT layer. It monitors the presence thfe locked
maintenance signal.

dLCK defectdetection and clearanggocessareillustrated inFigure 62. The <Defect> in Figure
6-2 is dLCK. The <Event> in Figure-B is the LCK event and th#@eriod is theperiodassociated
with the LCK packet unless an earlier LCK packeisassociatedvith a greater period.

6.1.5.4 Client signal fail defect(dCSF)

The CSF(i.e., CSFLOS, CSFFDI and CSFRDI) defect isdetectedat the MT layer. It monitors
the presence dhe CSFmaintenance signal.

dCSFdefectdetection and clearanpeocessconditions ardllustratedin Figure 62. The <Defect>
in Figure 62 isdCSFLOS, dCSFFDI or dCSFRDI. The <Event> in Figure-8 is theCSF event
and thefiPeriod is the period associated witlthe CSF packet unless an earli@SF packetwas
associatedavith a greater period

The <Clear_&ent> in Figure & is the CSF eventwhich indicatesdetect clearanceindication
(DCI).
6.2 Consequent ations

For genericconsequent actionsge [TU-T G.804. For the specific consequent actioapplicable
to MPLS TP, referto the specific atomic functions

6.3 Defect correlations
For the defect correlations, see the specific atomic functions.

64 Performance filters
For further study.
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7 Information flow across reference points

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

8 MPLS-TP processes

This clauseadefines the specific processes for the MPIIESnetwork. Generic processes are defined
in clause &f [ITU-T G.804.

8.1 G-ACh process

8.11 Overview

In order to ensure proper operational control, MAIESnetwork elements exchange OAM packets

that strictlyfollow the same path as user traffic packets; that is, OAM packets are subject to the
exact same forwarding schemes (e.g., fate sharing) as the user traffic packets. These OAM packets
can be distinguished from the user traffic packets by using tA€liard G-ACh label GAL)
constructs.

The GACh is a generic associated control channel mechanisfneotion®, label switched paths
(LSP9 and pseudowiresRWS, over which OAM and other control messages can be exchanged.
The GAL is a label based exception mechanism to Ebel edge routersbel switching router
(LERS/LSRS of the presence of associatecchannelheader (ACH) after the bottom of the stack.

The format of GAL and ACH is described in [IETF RFC 5586].
8.12 G-ACh insertion process
Figure 81 describes ACh insertion process.

D iPHB oPHB
A A A A
MI_GAL_Enable |—»
PDU |—
TTL —» =
PHB > S
ChannelType —»|
G-ACh/GAL
Generation
ﬁ T f v A 4
‘ G-ACh | | Data
G-ACh Traffic Extraction
A 4 A 4

v v v

D iPHB oPHB

G.8121-Y.1381(16)_F8-1

Figure 8-17 G-ACh insertion process

The GACh insertion process encapsulates OAM packets and multiplexes thentheittiata
packets. The data packets are passed through unchanged, while the OAM packets are encapsulatec
as follows:
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A G-ACh header is prepended to the OAM PDU, with ¢hanneltype set to the specified value.
If MI_GAL_Enable is true, the process thentlier prepends a-BCh label (GAL) as described in
[IETF RFC5586]. If thetime-to-live (TTL) signal is not specified, the TTL field in ti_CI_D is
set to 255ptherwise it is set to the value in the TTL signdfl.a GAL is inserted, the TTL field in
the GAL labelstackentry (LSE) is set as defined in [IETF RFC 5586].

NOTE 171 Certain OAM packets can be addressed to a MIP and thus need to be inserted with a specific TTL
to ensure that the TTL expires at the target MIP. OAM packets addressed tolzaMEtRe TTL set to 255.

NOTE 27 MI_GAL_Enable must be set to true on LSPs and to false on PWs. Setting it to true forfBWs is
further study.

8.13 G-Ach extraction process
Figure 82 describes ACh extractionprocess.

D iPHB oPHB LStack
A A A A

A F Y h

MI_GAL _Enable —|
PDU «— =
PHB <+—| &
ChannelType <—
G-ACh/GAL
Extraction
£t 1
‘ G-ACh ‘ ‘ Data

G-ACh traffic extraction
F Fy A

4 h

D iPHB oPHB LStack

G.8121-Y.1381(16)_F8-2

Figure 827 G-ACh extraction process

The GACHh traffic unit will be extracted if it includes GAL and ACH ime incomingdata when
MI_GAL_Enable is set.

8.2 TC/Label processes

The TC/Label processes can operate in two modes, as described in claaféTI3T G.8110.].

Mode 1 is the default mode and is mandatory. Mode 2 is optional and is only used for section
monitoring. The mode is set as MI_Mode by #guipment management functioBMF); it is
expected that the EMF sets this automatically to the appropriate vefemaing on whether the
MEP is monitoring a section or a PW/LSP. It is not expected that this Ml is exposed to the user.
NOTET MI_Mode is always set to mode 1 when the TC/Label process is within a MT/MT _A function, since
a MPLS section is the lowest momiing level and is only applicable to monitoring directly over the

(nonMPLS) server layer. In a Server/MT_A function, the TC/Label process may operate in mode 1 (if there
is no section MEP) or mode 2 (if there is a section MEP).
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8.2.1 TC/Label source proesses
LSPType[m] -
CoS[m] ll) iPHB oPHB
PHB2TCMapping[m]
QoSEncodingMode[m] N v I "+ TC Y |
rI nsert

Dl Pl ]Bl
w—b{ Insert label |

D PHB CSP#l1 CSP#2 CSP#M

A 4 h 4 ¢ # * ¢

’ Interleave l

b ]
l)i | l][il G.8121-Y.1381(13)_F8-3

Figure 8-31 TC/Label source processes mode 1

Figure8-3 shows tha C/Label source processedien MI_Mode is set to mode 1. These processes
are performed on a packeerpacket basis.

Client specific processesThe function supports M (M 2V 7 16, with N = 20 for MPLS label)
client specific processes (CSP#1 to CSP#M), each connected to aMiPQ®TP connection
point. CSP#m (2 m ¢ M) is active when Label[m] has a value in the raof#6 to 2' i 1.

TC insertion process Insert the TC field encoding the PHB information according to the
following rules:

I If LSPType[m] = L-LSP, thedrop precedenceDf) information is encoded into the TC
field according to [ITUT G.8110.1] and CoS[m].

T If LSPType[m] = ELSP, the PHB information is encodedarihe TC field according to the
1:1 mapping configured in the PHB2TCMapping[m].

NOTET E-LSP and LLSP are referred tm [ITU-T G.8110.1]

The PHB information to map into the TC field is selected according to the following rules:

| If QoSEncodingMode[m] A, the iPHB information is mapped into the TC field.

T If QoSEncodingMode[m] = B, the oPHB information is mapped into the TC field.
Label insertion process Insert the 2ebit MPLS Label field with the value provided via Label[m].

Interleave process Interleave the MPLS P traffic units from the client specific processes into a
single stream.

When MI_Mode is set to mode 2, the TC/Labalirce process simply deletes the TTL and S fields
from each MPLS traffic unit.
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8.2.2 TC/Label sink processes
LSPType[m] D i{PHB oPHB
CoS[m] 4 4 A
TC2PHBMapping[m] | | {

QoSDecodingMode[m]

=i Extract label/TC ‘
DT iPHBToPHBT
[ Generate PHB ‘

DT PH BT

‘ Decrement TTL ‘
7'y

3

PHB CSP#l CSP#2 CSP#M

Label T T
M’| De-interleave |

b
DT ”[BT G.8121-Y.1381(13)_F8-4

Figure 8-471 TC/Label sink processesn mode 1

Figure 8-4 shows the TC/Label sink processesen MI_Mode is set to mode 1. These processes
are performed on a packeerpacket basis.

Deinterleave process Deinterleave the MPLSTP traffic units and forwards each os itlient
specific process #m based on the value in the Label field of the traffic unit. Relation between CSP
and MPLS label value is provided by Label[1..M].

Traffic units received with a label value identifying a ramtive CSP are dropped.

Client specific processesThe function supports M (M 2N 7 16, with N = 20 for MPLS label)
client specific processes (CSP#1 to CSP#M), each connected to aMiPQ®TP connection
point. CSP#m (2 m ¢ M) is active when Label[m] has a value in the raof#6 to 2N 1 1.

Label and TC extraction process Extracs the MPLS label and the TC fields from the traffic unit.

TTL decrement process Decrements the TTL. If the MPLBP CP is not a TCP and the
decremented TTL is less than or equal to zero, the traffic ushibgped silently.

NOTET MIPs and MEPs compound functions are connected to the Server/MT_A (or MT/MT_A) functions
via a MPLSTP TCP.

PHB generation processProcesses the TC field.

The iPHB signal is generated according to the following rules:

| If LSPType[m] = L-LSP, theCoS information is equal to th€o9m] while the DP
information is decoded from the TC field accordinglTdJ-T G.8110.1Jand theCogm].

T If LSPType[m] = ELSP, the PHB information is decoded from the TC field according to
the 1:1 mappmg configured in the TC2PHBMapping[m].

NOTET E-LSP and ELSP are referred tm [ITU-T G.8110.1]

The Cl_oPHB is generated according to the following rule:
T If QoSDecodingMode = A, the oPHB is equal to the generated iPHB.
T If QoSDecodingMode = B, thePHB is equal to the received PHB.

When MI_Mode is set to mode 2, the TC/Labiek process simply inserts a TTL and a S field on
to each MPLS traffic unit, with the values set to 254 and 0 respectively.

Draft Rec. ITU-T G.8121/Y.1381(2017) 20



-21-
SG15TD228/WP3

TD I[,Smck

Label stack
copy process

8.23 Label stack copy process

D

G.8121-Y.1381(13)_F8-5

Figure 8-51 Label stack copy process

Figure 85 showsLabelstack copy process It passes through the CI_D unchanged and copies from
the CI_D traffic unit the complete label stack.

The LStack information is lost at the input of Server/MT and MT/MT source adaptation functio
and at the input of MT/Client sink adaptation function.

8.3 Queuing process

The Queuing process buffers received MPLS packets for output according to the Cl_oPHB.
Figure8-6 showsQueuing processlhe details of th&€ueuing process implementation are otit
the scope of this Recommendation.

The Queuing process is also responsible for dropping packets if their rate at the MT_CI is higher
than the <Srv>_Al_D can accommodate. Performance monitor countdes angher study

loPHB ll)

Queueing

lo[’H B lD

G.8121-Y.1381(13)_F8-6

Figure 8-61 Queuing process

Draft Rec. ITU-T G.8121/Y.1381(2017) 21



-22.
SG15TD228/WP3

8.4 MPLS-TP-specific GFRF processes
8.4.1 MPLS-TP-specific GFRF source processes

} |

Map MPLS-TP Map SCC data
unicast dillll

i + n FramesOK
‘ Frame count | Frame count }—D n_OctectsOK

FCSEnable lrucﬂ Generate pFCS ‘ | Generate pFCS |<71-('Shnuhlc true

Generate PTI/UPI

SCCType —» .
interleave

l G.8121-Y.1381(13)_F8-7

Figure 8-77 MPLS-TP-specific GFRF source process

Figure 8-7 shows the MPLSIP-specific GFRF source processes. These processes are performed
on a packeperpacke basis

Mapping of MPLS-TP data: The MPLSTP packetis inserted into the client payload information
field of the genericframing procedure(GFP) frame as defined in clause 706 [ITU-T G.704].
One MPLSTP packetresults in one GFP frame.

Mapping of SCC data The signalling communicationchannel(SCQ frame is inserted into the
client payload information field of the GFP frame as defined in clause[[TU-T G.704]. One
SCCpacketresults in one GFP frame.

Frame count: It counts the number of frames (n_Fra®&) and of octets (n_OctetsOK) that
passes through.

pFCS generation See clause 8.5.4.1.df [ITU-T G.804. GFP FCS is always enabled
(FCSEnable=true).

Generate PTI and UPI,interleave: The payloadtypeidentifier (PTI) field of the GFP type header
is setfixed to "000". Theuserpayloadidentifier (UPI) field of the GFP type header is set to:

i the MPLS UPI (as defined in Table36of [ITU-T G.7041]), for frames coming from the
Map MPLSTP data process;

T the SCC UPI according to SG@e for framesoming from the Map SCC data process.

The frames are then interleaved to form a single stream.
NOTET GFPclient management frames are not defined for MPIlESover GFRPF mapping.
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8.4.2 MPLS-TP-specific GFRF sink processes

! 1

Map MPLS-TP Demap SCC data

unicast data
T n_FramesOK
+ - Q|
| Frame count ’ Frame count }—P n_OctectsOK
FCSDiscard = true ﬂ| Check pFCS ‘ ‘ Check pFCS |<7 FCSDiscard = true
T + —» n_FDis Framestoolong
| Check length ’ Check length }—b
SCCType Check PTI/UPI —* dUPM
deinterleave — LastInvalidUPI
T G.8121-Y.1381(16)_F8-8

Figure 8-8 17 MPLS-TP-specific GFP-F sink process

Figure8-8 shows the MPLSP-specific G-P-F dnk processes. These processes are performed on a
packetperpacket basis.

Check PTI and UPI, deinterleave GFP frames with an accepted PTI (AcPTI, see clause 84i.1.1
[ITU-T G.804) of "000" are client data frames. All GFP frames with an accepted PTI (AcPTI, see
clause 8.5.1.0f [ITU-T G.804) value other than "000" shall be discarded.

The UPI of client data frames is checked to generate dUPM as follows:

T a "validUPI frame" is a fram with a UPI that equals either the MPLS UPI (as defined in
Table 63 of [ITU-T G.7041]) or the SCC UPI according to SCCType. All other frames are
"invalid-UPI frames".

T dUPM is raised as soon as one "invdJi@l frame" is received.
T dUPM is clearedf no "invalidcUPI frames" have been received for the last Tclear seconds.

Tclear isfor further study. If dUPM is active, the latest received invalid UPI is available at
LastinvalidUPI. If dUPM is not active, LastinvalidUPI is "n/a".

The UPI of cliendata frames is further used to deinterleave the frames:

| "valid-UPI frames" with UPI equalling the MPLS UPI (as defined in Té&ke of
[ITU-T G.7041]) are sent towards the "Demap MPIFSdata” process.

T "valid-UPI frames" with UPI equalling tH@CC UPI according to SCCType (as defined in
Table 63 of [ITU-T G.7041]) are sent towards the "Demap SCC data" process.

T "invalid-UPI frames" are discarded.

GFP-F frame length: It checks whether the length of the GFRrame is allowed. Frames longer
than GFP_Length bytes are dropped and counted (n_FramesToolLong).

NOTET GFP_Length is for further study.

pFCS supervision: See clause 8.5.4.1& [ITU-T G.804. The discarding of errored frames is
always enabled (FCSdiscard=true). If the accepégtbadframe check sequenagdication

(PF)) is 0, the frame is dropped and counted (n_FDis_PFI).
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Frame count: It counts the number of frames (n_FramesOK) and of octets (n_OctetsOK) that pass
through.

Demapping of SCC dataThe SC(packetis extracted fronthe client payload information field of
the GFP frame as defined in clausef TITU-T G.704]. One GFP frame results in one SCC frame.

Demapping of unicast MPLSTP data: The MPLSTP packetis extracted from the client payload
information field of the GFRrame as defined in clause 706 [ITU-T G.704]. One GFP frame
results in ondIPLS-TP packet

8.5 Control word (CW) processes

This function performs theontrol word (CW) processing as described in [IETF RFC 4448]. The
CW is known as the commamnterworking indicators (CII) in [ITUT Y.1415].

8.5.1 CW insertion process

CWEnable —»
SQUse —»

CW insertion

Lo

D PHB
G.8121-Y.1381(13)_F8-9

Figure 8971 CW insertion process

Figure 89 shows CW insertion proces$his function should generate and insert @&/ as
described in [IETF RFC 4448j the indication @VEnabk is true. Otherwiseno insertion should
be performed. If the indication SQUse is false, the sequence number field should be set at all zeroes.

8.5.2 CW extraction process

CWEnable —»
SQUse —»,

CW extraction

]

D PHB
G.8121-Y.1381(13)_F8-10

Figure 8-1017 CW extraction process

Figure 810 shows CW extraction procesghis function should procesand removehe GN as
described IiMIETF RFC 4448] if the indication @VEnable is true. In this case, if the indication
SQUse is true, the sequence number field should be processed-afideguence packets dropped
(no reordeing is performed by this process).
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8.6 OAM related processes used bserver adaptation functions

8.6.1 Selectorprocess

D iPHB oPHB

Selector

I Normal | | LCK

f

D iPHB oPHB D iPHB oPHB
6.8121-Y.1381(13)_F8-11

I +— MI Admin state

Figure 8111 Selector process

Figure 811 shows theSelectorprocesssymbol. The Selector proceselects the valid signal from
the nput of the normalMT_CI signalor the MT_CI LCK signal (as generated by the LCK
generaion processn clause 8.6.8 The normal signal iblockedif Ml_Admin_State is LOCKED.

The behaviour idlustratedin Figure 812.

il
7*1

=

) v |
Normal D(D), LCK.D(D), .
Normal_iPHB(iPHB), < Lock iPHB(PHB), < MI_Admin_State(State) <

Normal _oPHB(oPHB) Lock oPHB(oPHB)
State=Locked?

'

D(D), iPHB(iPHB), oPHB(oPHE>

( Locked )

- - ]
Normal _D(D), LCK.D(D), ,
Normal iPHB(iPHB), < Lock iPHB(iPHB), < MI_Admin_State(State) <

Normal oPHB(oPHB) Lock oPHB(oPHB)
N

G.8121-Y.1381(16)_F8-12

D(D), iPHB(iPHB), 0PHB(0PHE>

|‘
%

Figure 8-121 Selectorbehaviour
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8.6.2 AIS insert process

D iPHB oPHB

L]

aAlS ———»{ AlSinsert [«—— MI AIS Period
le—— MI_AIS CoS

D iPHB oPHB G.8121-Y.1381(13)_F8-13

l&—— MI GAL Enable

le——— MI_AIS_ OAM Tool

Figure 8-131 AIS insert process

Figure 813 shows the AlSnsertprocesssymbol. The generated AIS traffic units are inserted in the
incoming stream, i.e., the output stream contains the incoming traffic units and the geA&ated
traffic units

The period between consecutive AIS traffic units is determined by the MI_AIS Period parameter.
The format of the AIS traffic units is defined by the MI_AIS_OAM_Tool parameter. The generated
AIS traffic units are GACh encapsulated as si@ibed in clause 8.1 which includes GAL or not
depending on MI_GAL_Enable

The value of theMT_CI_iPHB and MT_CI_oPHBsignak associated with the generatadS
traffic units is the PHB with the lowest drop precedence within the CoS defined by the
MI_AIS_CoSinput parameterAs described in [IETRRFC 637], AIS packets are transmitted with
the "minimum loss probability PHB"

8.6.3 LCK generation process

D iPHB oPHB

L 11

LCK
generate

l¢—— M1 GAL Enable

¢ MI _LCK_Period
e—— MI LCK CoS
l——— MI LCK_OAM Tool

G.8121-Y.1381(13)_F8-14

Figure 8-147 LCK generation process

Figure 814 shows theLCK3 generationprocesssymbol. The LCK generaibn process generates
MT _CI traffic units where théAT_CI_D signal contains the LCK signal. FigurelBdefines the
behaviour of the LCKyeneraion process.

3 |ETF uses the term LKR for this function
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LCK generation

Set(0, Timer)

( LCK Generate )‘7

!

Timer <

v

OAM=LCK(MI_LCK_OAM Tool,
MI_GAL Enable, MI LCK_Period)

v

PHB=
PHB(MI_LCK CoS)

!

D(OAM),

iPHB(PHB),

oPHB(PHB)
1

Set(MI_LCK_Period, Timer)

|

G.8121-Y.1381(16)_F8-15

Figure 8157 LCK generation behaviour

The LCK generabn process continuously gerates LCKtraffic units. The period between
consecutive LCK traffic units is determined by the MI_LCK_Period parameter.

The LCK(LCK_OAM_Tool, GAL_Enable, Period) function generates a Litific unit, whose
format is defined by the LCK_OAM_Tool parametéhat encodes the period information defined
by the value of the Period parameter. The generated traffic unitA€Gencapsulated, as
described in clause 8.1, with or without the GAL depending on the GAL_Enable parameter.

The value of theMT_CI1_iPHB ard MT_CIl_oPHB signal associated with the generated LCK traffic
units is the PHB with the lowest drop precedence within the CoS defined by the MI_COX _
input parameter. The PHB(MI_LCK_CoS) function generates such PHB information. As described
in [IETF RFC6371], LCK packets are transmitted with the "minimum loss probability PHB".

8.7 OAM related processes used by adaptation functions

8.71 MCC and SCCmapping and demapping

As defined in[ITU-T G.7713, an embedded communication channel (ECC) provides a logical
operations channel betweaatwork elementsNES) that can be utilized by various applications. A
maintenance communication channdlC) is an ECC dedicated for management plane
communicationsA signalling communication chann&CQ is an ECC dedicated for control plane
communications.

The MCC mapping and demapping processes are provided to support the MT to MCC adaptation
function for accessing the MCC. The SCC mapping and demapping proeesspsovided to
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support the MT to SCC adaptation function for accessing to the SCC. The mapping and demapping
processes for MCC is very similar to thattbe SCC. In the following descriptiogiven in this
clause andh clause 8.7.2, the term ECC will beed, which applies to both MCC and SCC.

8.7.11 ECC mapping

The ECC mapping process is associated with the MT/MCC_A_So and MT/SCC_A_So functions,
which are described in clauses 10.2.2.1 and 10.2.1.1 respectively.

This process shall map the incoming ECE&clket into G-ACh encapsulatecECC traffic unit
(i.e.,aMT_AI_D traffic units carrying an ECC packet).

The ECC traffic units generated by this process are encapsulated into the G_ACh, as defined in
[I[ETF RFC 5718], using or not the GAL depending on the RAAL_Enable configuration
parameters. The value of the MT_AI_PHB associated with the generated ECC traffic units is
defined by the MI_ECC_CoS input parameter.

8.71.2 ECC demapping

The ECC Denapping process is associated with the MT/MCC_A Sk and ST/ A K
functions, which are described in clauses 10.2.2.2 and 10.2.1.2 respectively.

This process shall extract the ECC packet fridm G-ACh encapsulatedECC traffic unit
(i.e.,MT_AI_D traffic units carrying ECC packets).

The criteria for selecting ECC traff units are based on the values of the fields within the

MT_AIl_D signal:

| GAL is included to the MTAI_D if GAL usage is enabled via MI_GAL_Enable

T TheChannel type of ACh indicates a MCC packet (in MT/MCC_A_Sk) or a SCC packet
(in MT/SCC_A_Sk) asdefined in [IETF RFC 5718]

8.72 APSinsert andextract processes

Figure 816 showsa protocolneutral abstract model of the different processes inbelBIEPs and
theMIPs that are involved in the automatic protection switching (ARSiction.

MEP MIP MEP
Y T i T T L oo A
Cl D > i Proactive : » On-demand 1 > Proactive » C1 D
- APS 1 OAM insert [ ! OAM extract | ! OAM extract | APS -
Cl APS | insert extract » Cl APS
CI D < i Proactive  ig i On-demand i i Proactive  1g < Cl D
- APS 1 OAM extract 1 ] OAM extract | E_ OAM insert | APS -
Cl APS < extract insert « CI APS

G.8121-Y.1381(13)_F8-16

Figure 8161 Overview of the processes involved with APS function

4 [ITU-T G.8131] conventionally uses the term APC fthis function. [ITU-T G.8132]
conventionally usethe term RPS fathis function
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APS insert andextract processes are located in MT/MT_Adaptation functidre CI_APS signal
contains the APS specific information as defined in clause 8.2 ofTIT8J8131] APS traffic unts
areinserted intaand extracted frorthe stream oMT_CI_D traffic units

8.72.1 APSinsertprocess

APS PHBD

4« MI_APS_CoS
APS insert |[«——— MI GAL Enable
«—— MI_APS OAM_Tool

PHB D G.8121-Y.1381(16)_F8-17

Figure 8-171 APSinsert process

Figure 817 shows the AP$nsert process and Figurel8 illustratesthe behaviour.The resulting

APS traffic unit is inserted into the stream of incoming traffic units, i.e., the outgoing stream

consists of the incoming traffic units and the inserted APS traffic unts MT_CI_APS signal
contains the APS specific information as defimefiTU-T G.8131].

ple
v

( Waiting )

[
v v

D(D), PHB(PHB) APS(APS) <

v v

OAM=

D(D), PHB(PHB) APS(MI_APS OAM Tool,
MI _GAL Enable, APS)

| v

PHB=PHB(MI_APS_CoS)
-
D(OAM),
PHB(PHB)
[

G.8121-Y.1381(16)_F8-18

Figure 8-181 APSinsert behaviour

The APS(APS_OAM_Tool, GAL_Enable, APS) function generates an #&&8c unit, whose

format is defined by the APS_OAM_Tool parameter, that encodes the APS information defined by
the value of the AP$arameter. The generated traffic unit iSAGh encapsulated, as described in

clause 8.1, with or without the GAL depending on the GAL_Enable parameter.
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The value of the MT_AI_PHB signals associated with the generated APS traffic units are the PHB
with thelowest drop precedence within the CoS defined by the MI_APS_CoS input parameter. The
PHB(MI_APS_CoS) function generates such PHB information.

8.72.2 APSextract process

APS PHBD

[ 11

APSextract ¢ MI GAL Enable
«— MI_APS _OAM_Tool

PHB D G.8121-Y.1381(16)_F8-19

Figure 8-191 APS extract process

The APSextract processshown in Figure 49, extractsMT_Al_APS signals from the incoming
stream oMT _Al traffic units.

The MT_AI_APS is the APS3pecific information as described in [IFTO G.8131] contained in the
receivedraffic unit. All other traffic units will be transparently forwarded.

The crteria for filtering are based on the values of the fields withirMiie Al_D signal:
| S bit (1) andGAL included to the MTAI_D if GAL usage is enabled via MI_GAL_Enable
| OAM typethat is defined irthannel type of GACh indicatesAPS

This isillustratedin Figure 820. The functionAPS(D) extracts theAPS specific information from

the receivedraffic unit.

c

( Waiting >

v

D(D), PHB(PHB) <

GAL and CT(D) = APS

APS(APS(D)) >

| G.8121-Y.1381(16)_F8-20

D(D), PHB(PHB) >

Figure 8201 APS extract behaviour
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8.73 CSFinsert andextract processes

Figure 821 shows the different processes inside MEPs and MIPs that are involved @SHte
protocol.

MEP MIP MEF

2 2 MT_CI OnDemand
'g wen Ii ' OﬂM
Extraction
MI_CSF_OAM_Tool —=————

MI_CSF_OAM_Pericd —_— sF
MI_CSF_OAM_CoS , Insent

MT CI

MI_CSF_OAM_Taol

CeF  (l—
Exfracl
—» CSF

Figure 8-211 Overview of processes involved with CSlprotocol

The MPLSTP client signal fail function (MT-CSF) is used by a MEP to propagate to a peer MEP
thedetection of a failure or defect event in a MPLB client signal when the client itself does not
support appropriate fault or defect detection or propagation mechanisms, suchGS MTMT-

AIS. The MT-CSF messages propagate in the direction from MPRMEP function detecting the
failure or defect event to the MPERP sinkadaptation function associated with the peer MEP.
MT-CSF generation is located #te MT/Client_A_So to insert CSF traffic unit and ProActive
OAM insertion is located aheMT_TT.

8.73.1 CSFlInsertprocess

D PHB

!

aCSF-RDI ——————» lg————— MI_GAL_Enable
aCSF-FDI ——— (~gp [ MI_CSF_OAM_Tool
aCSF-LOS ———» < MI_CSF_OAM_Period
€ M|_CSF_OAM_CoS

Insert

.

D PHB

Figure 8221 CSFinsert process

The CSFinsertprocess is located #he MT/Client_A_So as a part of CSF generatibigure 822
shows theCSFinsertprocesssymbol

The behaviour is specified in [ITO G.8121.1] and [ITUT G.8121.2] depending on the
MI_CSF_OAM_Tool parameter. The format of the CSF traffic units is specified in-JIT&I8113.1]
and [ITUT G.8113.2] depending on the MI_CSF_OAM_Tool parameter.

IETF uses the teritClient Failure Indicatiotfor this function in [IETF RFC 6371]
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8.7.3.2 CSFextract process

CSF D PHB

L 1]

CSF Extract [——— MI_CSF_OAM_Tool

B

D PHB

<¢— MI_GAL_Enable

Figure 8-241 CSF extract process

The CSF extract processs located at MT/Client_A_sk andxtractsMT-CSF from MI_AIl_D
Figure 824 showghe CSFextractprocesssymbol.

Al_CSF signalis extractedfrom the incoming stream of MT_Al traffic units. Figure28 shows the
CSF extract process symbol. The behaviour and criteria for filtering are specified HT [3.8121.1]
and [ITUT G.8121.2] depending on the MI_CSF_OAM_Tool parameter.

8.8 Proactive and ordemand OAM related processes

As described in [IETRFC 6371, OAM functions are categorized as proactive andle@mand and
these OAM functionalities provide the different interfaces.

OAM functions can balsocategoriseds singleended ad duatended. Singlended functions are

those in which an initiating MEP sends OAM PDUs to a target MEP, which processes it and sends a
response OAM PDU back to the initiating MEP. The results of the function are available only on
the initiating MEP. Duaknded functions are those in which an initiating MEP sends OAM PDUs to

a target MEP, which processes it and does not send a response. The results of the function are
available only on the target MEP. Duaided functions are typically deployed in painse @n each
direction.

Figure 826 shows an OAM protocaheutral abstract model of the different processes inside MEPs
and MIPs that are involved in performing singleded proactive or edemand OAM functions.

In the case of duagnded functions, the modisl equivalent to the top half of the diagram only, and
the results are reported by the OAM sink control process dartpet MEP.
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Figure 8-261 Overview of the processes involved with
proactive or onrdemand OAM functions

NOTE T The MT_CI signals at #hinput of the GACh insertion process and tte output of the GACh
extraction process are not input/output signals of the Initiation/Target MEPs but signals which are internal to
these MEPs.

The processes shown in Figur@® are described further belpwith the exception of the -BCh
insertion anaxtraction processes which are described in clause 8.1.

The relevantnanagemeninformation (MI_) andemoteinformation (RI_) used by these processes
depend on the OAM function to be performed and is defimele following clauses.

The detailed specification of all the OAM processes, including further process decomposition and
the interface between them, is OAM protespkcific and therefore outside the scope of this
Recommendation.

OAM control processes

The four OAM control processesi., the Proactive OAMsourcecontrol processProactive OAM
sink control process, Odemand OAMsourcecontrol process and Giemand OAMsink control
process) perform all the OAM control procedures (e.g., they maintamettessary state machine)
that are required for a specific OAM protocol. The proactive OAM source and csintkol
processes operate within the MT_TT_So and MT_TT_Sk atomic functions respectively.

Similarly, the Ondemand OAM source and sink control proceses operate within the
MTDe TT _So or MTDi_TT_So and the MTDe TT Sk or MTDi _TT_Sk atomic functions
respectively.

All four processes consist of a number of OAM protegécific control suprocesses, each
relating to a different OAM function. The detailstb&se suiprocesses are outside the scope of this
Recommendation
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The OAM source control processwithin the initiating MEP (Proactive or Owdemand as
appropriate) requests the OAM PDQydneration process to generate OAM Request PDUs teward
the targetMEP o the basis of the local state machine and the relewanagementnformation
(ML). This supportboth singleended and dusndedOAM transactions

In the case of a duainded OAM transactiorihe appropriat®© AM sink control processvithin the
target MEP (Proactive or Osdemand) or within the target MIP (@femand only)reports the
dualended OAM results on the basis of the OAM Request PDUs received by the OAM PDU
Reception process.

In the case ddingleendedOAM transactions, the following actionseataken:

T The OAM sink control process within the target MEP or MIP provides the local OAM
source control process the relevanémoteinformation (RI_) to generate a reply to the
OAM Request PDU received by the local PPddeption process.

| The OAM sourcecontrol process within the target MEP or MIP requests the OAM PDU
generation process to generate OAM Reply PDUs tosvd initiating MEP based on the
information it receives from the local OARInk control process via the relevaregmote
informatian (RI).

| The OAM sink control process within the initiating MEP reports the unidirectional or
bidirectional OAM resultdbased orthe OAM Reply PDUs received by thecal OAM
PDU reception process

OAM PDU generation process

The OAM PDU generation procesbuilds, when instructed by its control process, the required
OAM PDU and passes it to the &Ch insertionprocess, defined in clause 8.1, for insertion within

the MPLSTP characteristic informationQ]) traffic flow. It also passes the following informatio
elements that are required by theAGh insertionprocess: th&®HB associated to the OAM packet

(on the basis of th€oS instruction received by the control process); the A@idnneltype that
identifies the OAM PDU and the TTL value which it is eithee T TL distance to a MIP (for OAM

PDUs targeted to a MIP and properly requested by the control process) or the default value as
configured via MI_TTLValue.

The OAM PDU generation process consists of a number of OAM prespeaific PDU generation
subprocesses (one for each PDU typeyl a sulprocess that multiplexes all the PDUs generated
by these OAM protocespecific PDU generation syfrocesses into a single stream of OAM PDUs,
which is sent to the @Ch insertion process along with the appiafe ACH channeltype. The
details of these suprocesses are outside the scope ofRleisommendation.

OAM PDU reception process

The OAM PDU reception process receives an OAM PDU, together with the A&hneltype
value identifying the PDU typdahe associate®HB, and the label stacft.Stack)datg from the
G-ACh process and passes the relevant information to its control process.

The OAM PDU reception process consists of a number of OAM protspectific PDU reception
subprocesses (one for eaBbU type)and a sulprocess that demultiplexes OAM PDUs received
from the GACh extraction process towards these OAM protegppécific PDU reception sub
processes based on the ACkainneltype. The details of these spbocesses are outside the scope
of this Recommendation.
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8.8.1 Proactive continuity checkor connectivity verification (CC/CV)

As described inlETF RFC 637], both continuity check(CC) and connectivity verification (CV)
OAM functions are based on the proactive generation of OAM packetselsotirce MEP that are
processedby the peer sink MEP(S).

The source MEP generat€C/CV OAM packets if it is enabled vimaanagemeninformation(Ml).

As described InIETF RFC 637}, the CC/CV OAM packets are generated at a regular rate which is
configured by the operator via the MI_CC_Period. These packets are also tranamitigdPHB
which is configured via MI_CC_CoS (and that is typicag "minimum loss probability PHB"

In order to performconnectivity verification (CV), the generated CC/CV plkets also include a
globally uniquesource MEP identifier: the transmitted value is configured via protsgpetific
management information on the source MEP while the expected value is configured via different
protocotspecific management information tire sink MEP.

The sink MEP always processes received CC/CV OAM packets and detects the following CC/CV
defects, as defined in clause 6.1:

i dLOC
i dUNC
i dMMG
i dUNM
i dUNP
CC/CV OAM packets pass transparently through MIPs as describ#ilii RFC 6371

The EMF can retrieve from the sink MEP the latest CC/CV OAM packet which caused a defect
condition via the MI_GetSvdCC command: the CC/CV OAM packet is returned to the EMF via
the MI_SvdCC.

8.8.2 Remotedefectindication (RDI)

As describedn [IETF RFC6371], in case of coouted and associated bidirectional transport paths,
RDI is associated with proactive CC/CV, and the RDI indicator can be 4pigcked onto the
CC/CV packet.

RDI information is carried in the CC/CV packets based upon the RI_CC/CV_RiDt. it is
extracted in the CC/CYeceptiorprocess.

In case of unidirectional transport paths, the RDI related OAM process is for further study.

8.8.3 On-demandconnectivity verification (CV)

As described InlETF RFC 637], ondemand CV OAM functions arbased on the edemand
generation of OAM packets by the source MEP, that are processketesponded to by the peer
sink MIP(s) or MEP(s).

The source MEP generates-@d@mand CV OAM packets when requested via protepectific Ml
signals. The results of ¢hondemand CV operation are returned by the source MEP using
additional protocekpecific management information.

8.8.4 Proactive packetlossmeasurement (LMp)

As described inlETF RFC 637}, proactiveloss measurementi) is performed by periodically
sending LM OAM packets fronthe initiatingMEP tothe targetMEP and by receiving LM OAM
packets from thetarget MEP on a ceouted bidirectional connection. Each MEP performs
measurements of its transmitted and received user data packets (TxFCl and R}tesS§.
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measurements are then correlated in real time wittatijetMEP in the ME to derive the impact of
packet loss on a number of performance metrics for the ME in the MEG.

As described in [IETF RFC 6374], there are two types of LM mechanism. One is to directly
measure dataplane packet loss by counting packets transmitted and received. This is called LM or
direct LM. The other is to measure the approximate dataplane lodsblewunting synthetic
packets transmitted and received. This is called synthetic loss measurement (SLM) or inferred loss
measurement.
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For singleended measurement:

I The initiating MEP generates proactive LM OAM Request packets if MI_LMp_Enable is
true These packets are generated at the rate configured via the MI_LMp_Period and, as
described in [IETF RFC 6371], with the PHB configured via MI_LMp_CoS that yields the
lowest drop precedence within the measured REtigdulingclass, in order to maximize
reliability of measurement within the traffic class. The local value of transmitted user data
packets (TxFCI) is inserted within the LM OAM packet by the OAM PBdheration
process.

T The target MEP replies to the LM OAM packets if it is enabled. The |agialevof the
received user data packets (RxFCI) at the time the proactive LM OAM Request packet has
been received is passed by OAM PiEdeption process to the proactive OAM sink control
process, then to the proactive OAM source control process (via RI_O¥d)_and
inserted by the OAM PDldeneration process within the transmitted proactive LM OAM
Reply: theactual behaviour on how this information is passed is OAM protocol specific
and therefore outside the scope of this Recommendation. The OAM deératon
process also inserts the local value of the transmitted user data packets (TxFCI) in the
reverse direction within the transmitted proactive LM OAM Reply.

I The initiating MEP processes the received proactive LM OAM Reply packet, together with
the localvalue of the received used data packets (RxFCI) in the reverse direction at the time
this OAM packet is received, as passed by the OAM P&ddption process, and generates
LM results.

Depending on the LMp OAM tool that it is used, the LM results can Iheredalculated by the
proactive OAM sink control process or by the proactive OAM source control process. In the latter
case, the proactive OAM sink control process passes the required information in the received LM
OAM Reply to the proactive OAM source donl process via the RI_LMRp and receives the LM
results back via the RI_LMp_Result. In both cases, the proactive OAM sink control process passes
the LM results to the relevant performance monitoring processes within the MT_TT_Sk atomic
function for reporing to the EMRhat is described in (brU-T G.8151]

NOTET The behaviour is the same when synthetic proactive (SLp) LM is used. In this Recommendation, the
term SLp is used to address the management and remote information (Ml and RI) for synthetic loss
measurement.

For dualended measurement:

I The initiatingMEP generates proactive LM OAM Request packets if MI_1LMp_Enable is
true. These packets are generated at the rate configured via the MI_LMp_Period and, as
described in [IETARFC 6371, with the PHB configured via MI_LMpCoSthat yields the

lowest drop preedence within the measured PHéhedulingclass, in order to maximize
reliability of measurement within the traffic class. The local value of transmitted user data
packets (TxFCI) is inserted within the LM OAM packet by the OAM PBdheration
process.

I The target MEPreceivesLM OAM packets if it is enabled to do so via management
information. The local value of the received user data packets (RxFCI) at the time the
proactive LM OAM Request packet has been received is passed by OAMd@ption
process tahe proactive OAM sink control process and generates LM results.

NOTE i The behaviour is the same when deatled synthetic proactive (1SLp) LM is used. In this

Recommendation, the term 1SLp is used to address the management and remote informatioR (Mband
synthetic loss measurement.

Proactive LM OAM packets pass transparently through MIPs as described inRIETE371
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8.8.5 On-demandpacketlossmeasurement (LMo)

As described inlETF RFC 637), ondemandLM is performed bythe command thagends LM

OAM packets fronthe initiatingMEP tothe targetMEP and by receiving LM OAM packets from
thetargetMEP on a cerouted bidirectional connection. The initiating MEP performs measurements
of its transmitted and received user data packets (TXxFCRaR€!). These measurements are then
correlated in real time with values received from tdrgetMEP in the ME to derive the impact of
packet loss for the ME in the MEG.

As described in [IETF RFC 6374], there are two types of LM mechanism. One is tdydirect
measure datplane packet loss by counting packets transmitted and received. This is called LM or
direct LM. The other is to measure the approximate dataplane loss level by counting synthetic
packets transmitted and received. This is called synthestscrfieeasurement (SLM) or inferred loss
measurement.

For singleended measurement:

I The initiating MEP generates @emand LM OAM Request packets when enabled via
management information. These packets are generated with the PHB configured via
managementiformation that yields the lowest drop precedence within the measured PHB
schedulingclass, in order to maximize reliability of measurement within the traffic class.
The local value of transmitted user data packets (TxFCI) is inserted within the LM OAM
padket by the OAM PDWyeneration process.

The target MEP replies to the LM OAM packets if enabled via management information.
The local value of the received user data packets (RxFCI) at the time-themamd LM

OAM Request packet has been received isqethfy OAM PDUreception process to the
ondemand OAM sink control process, then to thedemand OAM source control process

(via RI_OAM Info) and inserted by the OAM PDldeneration process within the
transmitted ordemand LM OAM Reply: the actual behavioum how this information is
passed is OAM protocol specific and therefore outside the scope of this Recommendation.
The OAM PDUgeneration process also inserts the local value of the transmitted user data
packets (TXFCI) in the reverse direction within ttransmitted ordemand LM OAM

Reply.

The initiating MEP processes the receiveddemand LM OAM Reply packet, together

with the local value of the received used data packets (RxFCI) in the reverse direction at the
time this OAM packet is received, as pad by the OAM PDUeception process, and
generates LM results.

[ Depending on the LMo OAM tool that it is used, the LM results can be either calculated by
the ondemand OAM sink control process or by the-demand OAM source control
process. In both casafe LM results are reported to EMF by the MTDe_TT_So using the
MI_LMo_Result(N_TF,N_LF,F_TF,F_LF) signal, containing the mread transmitted
packets, neaend lostpackets, farend transmitted packets and-&rd lost packets.

NOTET The behaviour is same when synthetiedemand (SLo) LM is used. In this Recommendation, the

term SLo is used to address the management and remote information (Ml and RI) for synthetic loss
measurement.

For dualended measurement:

I The initiating MEPgeneratesonrdemandLM OAM Request packetsvhen enabled via
management informationThese packets are generated at the rate configured via the
MI_LMo_Period and, as described in [IERFC 6371, with the PHB configured via
MI_LM o_CoSthat yields the lowesdtrop precedence within the measured FddBeduling
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class, in order to maximize reliability of measurement within the traffic class. The local
value of transmitted user data packets (TxFCI) is inserted within the LM OAM packet by
the OAM PDUgeneration proess.

The target MEReceivesLM OAM packets when enabled via nagement information.
The local value of the received user data packets (RxFCI) at the time-tlemand LM

OAM Request packet has been received is passed by OAMrB&dption process toeh
onrdemand OAM sink control process and generates LM results.

On demand-M OAM packets pass transparently through MIPs as described in [REG6371].

8.8.6 Proactive packetdelay measurement (DMp)

As described in [IETRRFC 6371, proactivedelaymeasurementdM) is performed by periodically
sending DM OAM packets frorthe initiatingMEP tothe targetMEP and by receiving DM OAM
packets from thetarget MEP on a ceouted bidirectional connection. Each MEBcords its
transmitted and receivadnesamps The timestamps from theitrating and target MEPare then
correlated to deriva number of performance metrioslating to delayor the ME in the MEG.

For singleended measurement:

The initiating MEP generates proactive DM OAM Request packets if MI_DMp_Enable is
true. These packets are generated at the rate configured via the MI_DMp_Period and, as
described in [IETF RFC 6371], with the PHB configured via MI_DMp_CoS that yields the
lowest drop precedence within the measured REtgdulingclass, in order to maximize
reliability of measurement within the traffic class. The local value of transmitted timestamp
(TxTimeStampf) is inserted within the DM OAM packet by the OAM PDé&heration
process.

The target MEP replies to the DM OAM packets if enabled by management information.
The local value of the received timestamp (RxTimeStampl) at the time the proactive DM
OAM Request packet has been received is passed by OAMrB&dption procest® the
proactive OAM sink control process, then to the proactive OAM source control process
(viaRI_OAM_Info) and inserted by the OAM PDldeneration process within the
transmitted proactive DM OAM Reply: the actual behaviour on how this information is
pased is OAM protocol specific and therefore outside the scope of this Recommendation.
The OAM PDUgeneration process also inserts the local value of the transmitted timestamp
(TxTimeStampf) in the reverse direction within the transmitted proactive DM OANyRep

The initiating MEP processes the received proactive DM OAM Reply packet, together with
the local value of the received timestamp (RxTimeStampl) in the reverse direction at the
time this OAM packet is received, as passed by the OAM P&ddption procss, and
generates DM results.

Depending on the DMp OAM tool that it is used, the DM results can be either calculated by
the proactive OAM sink control process or by the proactive OAM source control process.
In the latter case, the proactive OAM sink cohprocess passes the required information

in the received DM OAM Reply to the proactive OAM source control process via the
RI_DMRp and receives the DM results back via the RI_DMp_Result. In both cases, the
proactive OAM sink control process passes the R¥gults to the relevant performance
monitoring processes within the MT_TT_Sk atomic function for reporting to the EMF.

For dualended measurement:

The initiating MEP generates proactib® OAM Request packets if Ml [IMp_Enable is
true. These packets agenerated at the rate configured via the MVip_Period and, as
described in [IETRRFC 6371, with the PHB configured via MDMp_CoSthat yields the
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lowest drop precedence within the measured REtigdulingclass, in order to maximize
reliability of measuement within the traffic class. The local value of transmitieestamp
(TxTimeStamp) is inserted within thedM OAM packet by the OAM PDWeneration
process.

The target MEReceivesDM OAM packets ifenabled by management informatidrhe
local value 6the receivedimestamp(RxTimeStamp) at the time the proactiveM OAM
Request packet has been received is passed by OAM RD&ption process to the
proactive OAM sink control procesghich generate®M results.

ProactiveDM OAM packets pass transpargmthrough MIPs as described in [IEHFC 6371

8.8.7 On-demandpacketdelay measurement (DMo)

As described in [IETIRFC 6371, onndemand DMis performed bythe command thatend DM
OAM packets fronthe initiatingMEP tothe targetMEP and by receivin@M OAM packets from
the targetMEP on a cerouted bidirectional connection. Each ME€cords itstransmitted and
receivedtimestamps The timestamps from the initiating and target ME#Ps then correlated to
derivea number of performance metrioslatingto delayfor the ME in the MEG.

For singleended measurement:

The initiating MEP generates -@emand DM OAM Request packets if MI_DMo_Enable is
true. These packets are generated with the PHB configured via Ml_DMo_CoS that yields
the lowest drop precedem within the measured PHBcheduling class, in order to
maximize reliability of measurement within the traffic class. The local value of transmitted
timestamp (TxTimeStampf) is inserted within the DM OAM packet by the OAM PDU
generation process.

The taget MEP replies to the PM OAM packets if the MI_PMo_Enable is true. The local
value of the received timestamp (RxTimeStampl) at the time thdeorand PM OAM
Request packet has been received is passed by OAM RDé&ption process to the
ondemand OAM sinlcontrol process, then to the-demand OAM source control process
(via RI_OAM_ Info) and inserted by the OAM PDldeneration process within the
transmitted ordemand DM OAM Reply: the actual behaviour on how this information is
passed is OAM protocol spedfand therefore outside the scope of this Recommendation.

The initiating MEP processes the receiveddemand DM OAM Reply packet, together
with the local value of the received timestamp (RxTimestampl) in the reverse direction at
the time this OAM packeis received, as passed by the OAM PRideption process, and
generates DM results.

Depending on the DMo OAM tool that it is used, the DM results can be either calculated by
the ondemand OAM sink control process or by the-demand OAM source control
process. In both cases, the DM results are reported to EMF by the MTDe_TT_So using the
MI_DMo_Result(B_FDI[],F_FD[],N_FD[]) signal, containing the count of measurements,
and arrays of rounttip frame delay, faend frame delay and neand frame delay
measuements.

For dualended measurement:

The initiating MEP generatesrdemand®M OAM Request packets if MDMo_Enable is

true. These packets are generated at the rate configured via the MI_DMo_Period and, as
described in [IETRRFC6371], with the PHB confjured via M| DMo_CoSthat yields the

lowest drop precedence within the measured REtidulingclass, in order to maximize
reliability of measurement within the traffic class. The local value of transmitted

Draft Rec. ITU-T G.8121/Y.1381(2017) 40



-41-
SG15TD228/WP3

Timestmp (TxTimestamp) is inserted within theODM OAM packet by the OAM PDU
Generation process.

[ The target MEReceivesDM OAM packets if the MI_DMo_Enable is true. The local value
of the receivedimestmp (RxTimestamp) at the time thendemandDM OAM Request
packet has been received is passed by OAM REdéption process to then-demand
OAM sink control process and generates DM results.

Ondemand M OAM packets pass transparently through MIPs as described in RETF6371.

8.8.8 Throughput ted

For singleendedthroughputest
T For further study

For dualendedthroughputest

I As described in [IETF RFC 6371], out of servicedmmand throughput estimation can be
performed by sending OAM test packets at increasing rate (up to the theoretical
maximum), computing the percentage of OAM test packets received and reporting the rate
at whichOAM test packets begin to drom general, this rate is dependent on the OAM
test packet size.

I The source MEP startgenerating test packets when requested via prospmific
management information and continues generating these packets at the configured period
until requested to stop; at this time the number of sent packets is reported via
protocotspecific manageméeimformation.

I The sink MEP, when enabled via protosgplkecific management information, starts
processing the received OAM test packets until the test is terminated; at this time, the
calculated testesults are reported.

8.8.9 Routetracing (RT)
For further study

8.8.10 LCK/AIS reception

As described in [IETF RF®371], when a MEP detects a signal fail condition or is locked, it may
transmit AIS or lock messages tae client layer, respectivelfthese are transmitted by the AIS
insertprocess (seelause 8.6.2) or the LClgeneraion process (see clause 8.6.3), and are received
by the LCK/AISreception suiprocess in the Proactive OABInk control processThe receipt of
AIS or lock message triggers the dAIS or dLCK defects respectively, as desordiedse 6.1.

8.8.11 Lock instruct processes

As described inl[ETF RFC6371], when a MEP is administratively locked, itgtite local MPLS

TP trail into a locked state and, if enabled by the MI_Lock Instruct Enable, it als@ start
transmitting a lock insuct message to its peer MEP. The locking of the trail at the ME#H is
performed by the Selector procadsfinedin clause 8.6.1; the transmission of lock instr{kd{l)
messages is performed by the-demandOAM process.

On receiving & KI message hie peer MEP must also lock the path.

The lock instruct message is received by@redemandOAM process and the request is signalled
to the EMF via MI_Admin_StatdRequestThe EMF should then combine thismote requestith

any local request from the useand set MI_Admin_State accordingly in the corresponding
MT/MT_A_So and MT/MT_A_Sk processes.
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Figure 827 illustrates how setting MI_Admin_State on the local MEP both locks the local Selector
processes (the locatlector in the MT/MT_A_Sk is not showrgnd triggers the generation loKI
messages to the remote MEP that cause the two remote Selector processes to also be locked.

Local MEP Remote MEP

MT_Cl_DAPHB/oPHB 4 MT_Cl_DAPHB/oPHB MT_CI_DAPHB/oPHB

1
1
1
i

MT/MT A So | MT/MT A Sk MT/MT A So
MT_Admin_State '

T |
1
! Tabel process
1 ry
! : MT Al D/PHB lm Al D/PHB
\’Il 'I"l‘i‘;ﬂ : \]I Ilixl\
1
|
- I ~1 -
MTDe/MT A So\ ; ! i E,\I[[)L MT A Sk
1
|
- ) —
MTDe/TT So MT_ALDAPHBIOPHBY  \ppyepr sk
1
On-demand OAM So ! On-demand OAM Sk
| i
— " 0 ! .
OAM insertion ! OAM extraction
' ML Admin_| | MI_Admin_State
State_Request
MI Lock Instruct Enable—

MT_CI_D/iPHB/oPHB MT_CI_D/iPHB/oPHB EMF

G.8121-Y.1381(13)_F8-27

Figure 8-271 Overview of the processes involved withock instruct

NOTE 171 It is important that the remote MEP is locked as soon as possible after receiving tloeKirst
instruct message; therefore the EMF must handle the MI_Admin_State Request with high priority to ensure
it is reflected in MI_Admin_State as quickly as possible

NOTE 2 i The EMF must combine any local lock request from the user with the received
MI_Admin_State_Request, when setting MI_Admin_State in the MT/MT_A So and MT/MT_A Sk
functions. However, when setting Ml_Admin_State in the MTDe_TT_So function, ther&héFonly do so
based ora local request from the usédihis is to prevent a deadlock situation where receipt of a lock instruct
message causes transmission of a lock instruct message in the opposite direction.

8.9 Dataplaneloopbackprocesses

As describedn [IETF RFC 6435], the dataplane loopback process cantooping back of all
traffic (i.e.,both data and OAM packets), under management control. An overview is shiown
Figure 828.

D iPHB oPHB D iPHB oPHB

111 Ll

MI DP Loopback Enable | Dataplane | gy cyp ipB, opHB) | Pataplame | i pp [oopback Enable

loopback loopback

sink source
T T T l l i G.8121-Y.1381(16)_F8-28
D iPHB oPHB D iPHB oPHB

MT CI MT CI

Figure 8-281 Overview of the processes involved witbdataplaneloopback

NOTE i The dataplane loopback processes are included in the diéfgiRostictrail termination function
(MTDe_TT, see clause 9.4.1.1) and the MdkRgnostic trail termination function (MTDi_TT, see
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clause9.4.2.1). Dataplanopback may also be enatllen a transport path at a point where there is no MEP
or MIP; the location of the dataplane loopback processes in this case is for further study.

8.9.1 Dataplaneloopbacksink processes
The Dataplanéoopbacksink process igllustratedin Figure 829.

Dataplane
loopback sink

»lg
Ll

oPHB(oPHB)

v
D(D), iPHB(iPHB),
oPHB(oPHB)

]

D(D), iPHB(iPHB), < MI DP Loopback Enable <

>

Loopback

v v

D(D), iPHB(iPHB), < IMI_DP_Loopback_Enable <

oPHB(oPHB)

v

RI_CI(D, iPHB, 0PHB)>

G.8121-Y.1381(16)_F8-29

Figure 8-291 Dataplaneloopbacksink process

In Normal state, data traffic passes through the process unmodified; in Loopback state, it is
intercepted and sent to the Datapléo@pbacksource process via RI_CI.

8.9.2 Dataplaneloopbacksource processes
The Dataplanéoopbacksource process #ustrated inFigure 830.
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Figure 8-301 Dataplaneloopbacksource process

In Normal state, data traffic passes through the process unmodified; in Loopback state, data traffic
is dropped, and data received via 8l from the Dataplanéoopbacksink process is transmitted
instead.

9 MPLS-TP layer functions

Figure 9-1 illustrates the MPLSP layer network and server and client layer adaptation functions.
The information crossing the MPLEBEP connection point (MT_CP¥ ireferred to as the MPLBEP
characteristic information (MT_CI) and consists of:

] MT_CI_D (containing the 'S’ bit, TTL and MPLS payload)
1 MT_Cl_iPHB

1 MT_Cl_oPHB

1 MT_Cl_SSF

1 MT_CIl_APS

T MT_CI_LStack

These are described in clause 6.1.2 of HT&.8110.1] except for MT_CI_LStack, which contains
a copy of the complete label stack received from the network.

The information crossing the MPLEBEP access point (MT_AP) is referred to as the MHIES
adaptednformation (MT_Al) and consists of:

] MT Al D (containing the 6S6 bit and MPLS p
] MT_AI_PHB
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MT_AI_TSF
MT_AI_TSD
MT_AI_AIS
MT_AI_LStack

These are described in clause 6.1.1 of HTW5.8110.1] except for MT_AI_LStack, which is as
above, and MT_AI_AIS, which indicates alarm indicationsignal (AIS) condition.

The information crossing the MPEBP diagnostic access points (MTDe_ AP and MTOR)As
refered to as MPLSIP diagnostic adapted information (MTDe_Al and MTDi_Al respectively).
These both consist of the same signals, with the same definitions, as MT_CI.

NOTET MTDe_Al and MTDi_Al are not the same as MT_Ah particular, MTDe_AI_D andTDi_Al_D
contain a TTL field (whereas MT_AIl_D does not); and MTDe_Al and MTDi_AlI contain separate iPHB and
oPHB signals (whereas MT_AI contains a single PHB signal).

The MPLSTP layer network provides embedded hierarchy via the label stacking mechahism. T
is represented in the model by MRI® tunnel sublayers, which contain MT_TT and MT/MT_A
functions.Figure 91 shows a generic example for the connection of the MIPR&innel functions.

It is not required to connect them via a MT_C function; they lmardirectly inserted without a
connection functionlt is noted that thilRecommendation only defines Ethernet for the client of
MPLS-TP as MT/ETH adaptation function.

This mechanism (MPLSP tunnel sublayers) is also used when sublayer (tandem connection)
monitoring is required.

Wiy | =
MT/MT MSRP/MT
ETH_FP scc_FP MCC_FP
| | | Iy N7/
\ MT/ETH / \ MT/scC / \ MT/MCC / \ MT/MT /
| | | | Com >
MT_AP MT/MTp MT/MSRP

\ [ \ v

\ MTDIi/MT / \ MTDI/MT / \ MTDi/MT / \ MTDe/MT /

[ I [

PgMT \ Pax/MT \ SHMT /\ SnxMT ODUKPMT ETHMT

Pq_AP PaX_AP Sn_AP SnX_AP ODUKP_AP ETH_AP

mT_CP MT_CP

MTDe/MT

MTDe/MT MTDe/MT

MTDe

MT_CPs

il

MT

Figure 9-17 MPLS-TP atomic functions
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9.1 Connectionfunctions

9.1.1 MPLS-TP connectionfunction (MT_C)

MT_C is the function that assigns MPLS packets at its input ports to MPLigackets at its output
ports.

The MT_C connection process is a unidirectional function as illustrated in FRgir&he signal
formats at the input anthe output ports of the function are similar, differing only in the logical
sequence of the MPLEP packets. As the process does aftect the nature of the characteristic
information of the signal, the reference point on either side of the MT_C function is the same, as
illustrated in Figure-2.

Incoming MPLSTP packets at the MT_CP are assigned to available outgoing MPLcapacityat
the MT_CP. In addition, th®1T_C function supports the SNC/S protection scheasedefined in
[ITU-T G.8131]. The Protection functionality is described in clause 9.1.1.1.

Symbol
MT CI
MT_C_MI
MT CI
G.8121-Y.1381(13)_F9-2
Figure 9-27 MT_C symbol
Interfaces

The nterfaces aredescribed inmable9-1.
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Table 9-1i MT_C input and output signals

Input(s)

Output(s)

Per MT_CP, n3 for the function:
MT _CI. D
MT_CI_iPHB
MT_CI_oPHB
MT_CI_APS
MT_CI_SSF

MT _CI_LStack

for further study

MT_C_MP:
MT_C_MI_MatrixControl

Per matrix connection:
MT_C_MI_ConnectionType
MT_C_MI_Return_CP_ID
MT_C_MI_ConnectionPortlds

Per protection group:
MT_C_MI_PS_ WorkingPortld
MT_C_MI_PS_ProtectionPortld
MT_C MI_PS_ProtType
MT_C_MI_PS_OperType
MT_C_MI_PS _HoTime
MT_C MI_PS_WTR
MT_C_MI_PS_ExtCMD
MT_C_MI_PS_SD_Protection

Per input and output connection point:

MT_CI1_SSD (for SNC/S protection)

Per MT_CP, m3 per function:
MT_CI_D
MT_CI_iPHB
MT_CI_oPHB
MT_CI_APS
MT_CI_SSF
MT_CI_LStack

Per protection group:
MT_C_MI_cFORPMb
MT_C_MI_cFORPMc
MT_C_MI_cFORCM
MT_C_MI_cFORNR
MT_C_MI_cFORTO

Processes

In the MT_C function MPLSTP characteristicinformation is routed between input (termination)
connection points ((T)CPs) and output (T)CPs by means of matrix connections. (T)CPs may be

allocatedwithin a protection group.

NOTE i Neither the number of input/output signals to the connection function, nor the connectivity is
specified in this Recommendation. That is a property of individual network elements.

MT-C process diagram is illustrated irgBie 93.

MT_CI_D/LStack

-1

MT C MI |[¢—»

Routing

Protection

Y

switching

11

I

MT CI D/LStack MT CI SSF MT CI APS

G.8121-Y.1381(16)_F9-3

Figure 9-37 MT_C process diagram
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I Routing process:

This process passes all the traffic units received from a specific input to the corresponding output
according to the matrix connection between the specified input and ,oatglit shalbe able to
remove an established matrix connection as defined by MI_MatrixControl

Each (matrix) connection in the MT_C function shall be characterized by the:

Type of connection (MI_ConnectionType): Unprotected,
protected
Traffic direction(MI_Return_CP_ID): Unidirectional if NULL, otherwise it identifies the

CP of the return connection (Note)

Input and output connection points Set of connection point identifiers
(MI_ConnectionPortIDs):

NOTET Bidirectional LSPs are supported by assoo@tivo unidirectional LSPs in the dataplane, as f
[ITU-T G.8110.1]

i Protectionswitching process:
Protection switching process for SNC/S is defined in clause 9.1.1.1

Performancemonitoring: None.

Defects None.

Consequent actions If an output otthis function is not connected to one of its inputs, the
connection function shall send no traffic units and SSF = false to the
output.

Defect correlations: None.

9.1.1.1 Protection process for SNC/S

SNC protection with subhyer monitoring based on TCM spportedFor the term TCM, IETF
RFC6371] uses the term calledb-pathmaintenancelements (SPMES).

Figure 94 shows the involved atomic functions in SNC/S. Mie_TT_Sk provides thérail signal
fail/trail signal degradeTSHTSD) protection switching criterion via theT/MT _A_Sk function
(SSHSSD) to the MT_C function
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MT CI D/iPHB/oPHB

Normal
_ MT C
Working Protection
MT CL | |MT CL MT CL MT_CL| | Db ssessor| | Do
SSF/SSD| | D/iPHB/oPHB D/iPHB/oPHB APS| | Lhm "ops | | oPHEB
MT AL T TMT AL MT Al MT Al MT AL T tMT AL
TSF/TSD | | D/PHB L D/PHB D/PHB | TSF/TSD| | D/PHB
MT MT
W
MT CI_| |MT CI MT _CI_ MT _CI_ MT CI | |MT I
SSF/SSD| | D/iPHB/oPHB D/iPHB/oPHB D/iPHB/oPHB SSF/SSD| | D/iPHB/oPHB

Srv/MT

G.8121-Y.1381(16)_F9-4

Figure 9-47 Involved atomic functions in SNC/S

The protection functions at both ends operate the same way, by monitoring the working and
protection subnetworkconnections for defects, evaluating the system status taking into
consideration the priorities of defect conditions and of external switch requests, and switching the
appropriate subnetwork connection point (i.e., working or protection) to the protead@dgtsvork
connection point.

The signal flows associated with tT_ protection process are described with reference to
Figure9-5. The protection process receives control parameters and external switch requests at the
managemenpoint (MP) reference poin The report of status information at the MP reference point

is for further study.

MT CI_D/iPHB/oPHB

1l

Normal

Protection process

MT C MI PS «—» Selector Bridge
wl el [fw] [r]

Working Protection

v 11 N

MT_CI_D/iPHB/oPHB/APS MT CI SSF/SSD  MT_CI_D/iPHB/oPHB/APS MT CI SSF/SSD

G.8121-Y.1381(16)_F9-5

Figure 9-57 Protection process
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Source direction:

For a 1+1 architecture, the Cl coming from the normal (protedtdd)CP is bridged permanently
to both the working andrptectionMT_CP.

For a 1:1 architecture, the Cl coming from the normal (prote®fdd)CP is switched to either the
working or the protection or botdT_CPs. A switchover from working to protectioMT_CP or
vice versa is initiated by the switch initiationiteria defined below.

Sink direction:

For a 1+1 or 1:1 architecture, the Cl coming from either the working or protedfiorCP is
switched to the normal (protecteliiT _CP. A switchrover from working to protectioMT_CP or
vice versa is initiated by thevich initiation criteria defined below.

Switch initiation criteria:

Automatic protection switching is based on the defect conditions of the workindpepcbtection
(sub)network connections, for SNC/S protection server signal fail (&&F}erver signalegrade
(SSD)

A hold-off timer is providedn order to allow interworking between nested protection schemes. The
hold-off timer delays switch initiation, in case of signal fail, in order to allow a nested protection to
react and clear the fault condiioThe holdoff timer is started by the activation of signal fail and
runs for the holebff time. Protection switching is only initiated if signal fail is still present at the
end of the holebff time. The holdoff time shall be provisionable between 0 df@s in steps of

100 ms; this is defined in clauBell of [ITU-T G.8131].

Protection switching can also be initiated by external switch commands received via the MP or a
request from the far end via the receivdd _Cl_APS. Depending on the mode of opienat
internal states (e.g., wéib-restore) may also affect a switoler.

See the switching algorithm describedlifU-T G.8131].
Switching time:

Refer to[ITU-T G.8131].

Switch restoration:

In the revertive mode of operation, the protected signal bhadlwitched back from the protection
(sub)network connection to the working (sub)network connection when the working (sub)network
connection has recovered from the fault.

To prevent frequent operation of the protection switch due to an intermittentaffailed working
(sub)network connection must become fdrde for a certain period of time before it is used again.
This period, calledhe wait-to-restore (WTR) period, should be of the order €fZminutes and
should be capable of being set. The WirRer is defined in claus8.12 of [ITU-T G.8131].

In the nonrevertive mode of operatipno switch back to the working (sub)network connection is
performed when it has recovered from the fault.

Configuration:

The following configuration parameters atefined in[ITU-T G.8131]:

| MT_C_MI_PS_WorkingPortld configures the working port.

| MT_C_MI_PS_ProtectionPortld configures the protection port.
T MT_C_MI_PS_ProtType configures the protection type.

Draft Rec. ITU-T G.8121/Y.1381(2017) 50



-51-

SG15TD228/WP3

| MT_C_MI_PS_OperType configures to be in revertive mode.

| MT_C_MI_PS _HoTime configures the hetdf timer.

| MT_C_MI_PS_WTR configures the wdib-restore timer.

| MT_C_MI_PS_ExtCMD configures the protection group command.

| MT_C_MI_PS_SD_Protection cagfires the ability of a SNC protection switching process
to triggerprotection switching uposignal degradeSD).

Defects:

The function detestdFORPMb, dFORPMc, dFOPCM, dFORNR and dFOPTO defects in case

the APS protocol is used.

Consequent actions: None.

Defect correlations: cFORPMba
cFORPMca
cFORCM a
cFORNR a

cFORTO a

dFORPMb and (not ClI_SSF)
dFORPMc and (not CI_SSF)
dFORCM

dFORNR and (not CI_SSF)

dFORTO and (not dFOfZM) and (not Cl_SSF

NOTET In case of EORPMb/PMc/NR/TO, Cl_SSF of the protection transport entity is used.

9.1.2 Connectionfunctions for trail protection (MTp_C)

MTp_C is the specific function that is used to support trail protection defined iRTTIGUB131].

The MTp_C connection process @ unidirectional function as illustrated in Figg and the

interface is described in Table2

MTp C_MI

Normal MTp_CI

Working MTp_Cl Protection MTp_CI

G.8121-Y.1381(16)_F9-6

Figure 9-617 MTp_C symbol

MPLS-TP packets at the normal MTp_CP are bridged/selected to/from the working and/or
protection MTp_C by the protectioswitching process for trail protectionThe Protection

functionality is described in clause 9.1.2.1.
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Table 9-217 MTp_C input and output signals

Input(s) Output(s)
Per normal MTp_CP: Per normal MTp_CP:
MTp_CI_D MTp_CI_D
MTp_CI_PHB MTp_CI_PHB
MTp_Cl_SSF
Per working MTp_CP: MTp_CI_AIS
MTp_CI_D MTp_Cl_LStack
MTp_CI_PHB
MTp_CI_SSF Per working MTp_CP:
MTp_CI_SSD MTp_Cl D
MTp_CI_AIS MTp_CI_PHB

MTp_CI_LStack
Per protection MTp_CP:

Per protection MTp_CP: MTp_CI_D
MTpCIPHE MTp_CLPHE
MTp_CI_APS MTp_CI_APS
MTp_CI_SSF
MTp_CI_SSD Per protection group:
MTp_Cl_LStack MTp_C_MI_cFORPMb

MTp_C_MI_cFOPPMc

Per input and output connection point: MTp_C_MI_cFORCM

for further study MTp_C_MI_cFORPNR

MTp_C_MI_cFORTO

Per protection group:
MTp_C MI_PS_ WorkingPortld
MTp_C_MI_PS_ProtectionPortld
MTp_C MI_PS_ProtType
MTp_C_MI_PS_OperType
MTp_C MI_PS HoTime
MTp_C MI_PS WTR
MTp_C_MI_PS_ExtCMD
MTp_C_MI_PS SD_Protection

9.1.2.1 Protection process fortrail protection

Figure 97 shows the involved atomic functions tirail protection. The MT_TT_Sk provides the
TSF/TSD protection switching criterion via the MT/MTp_A_Sk function (SSF/SSD) to the MTp_C
function.
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MTp MTp
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MTp CI D/PHB MTp CI SSF

Normal

MTp_C

Working Protection
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MTp Cl | |MTp CI

A
g MTp CI_ MTp CL | |MT CL QASTF%% fﬂ}ﬁglf
SSF/SSD| | D/PHB D/PHB APS| |D/PHB
i APS
MT/MTp / MT/MTp \ MT/MTp \ MT/MTp
A 4

MT AL T TMmT AL MT Al MT Al MT AL T TMT AL
TSE/TSD| | D/PHB L D/PHB D/PHB | TSE/TSD| | D/PHB
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MT _CI_
SSF/SSD

MT_CI
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MT _CI_ CL
D/iPHB/oPHB

SSF/SSD

G.8121-Y.1381(16)_F9-7

Figure 9-77 Involved atomic functions intrail protection

The protection functions at both ends operate the same way, by monitoring the workitig and
protection trail for defects, evaluating the system stasiksng into consideration the priorities of
defect conditions and of external switch requesitsl swiching the appropriateonnection point
(i.e.,working or protection) to thprotectedconnection point.

The signal flows associated with théTp protection process are described with reference to
Figure9-8. The protection process receives control pararsednd external switch requests at the
MP reference point. The report of status information at the MP reference point is for further study.
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MTp CI D/PHB  MTp CI SSF/SSD

Tl I

Normal

Protection process

MTp_C_MI PS «—» Selector Bridge
[ wile ] ([wlle]
Working Protection
MTp_CI_D/PHB MTp_CI_SSF/SSD MTp_CI_D/PHB/APS MTp_CI_SSF/SSD

(G.8121-Y.1381(16)_F9-8

Figure 9-81 Protection process for trail protection

Source direction:

For a 1+1 architecture, the Cl coming frone normal (protectedyITp_CPis bridged permanently
to both the working and protectidénTp_CP.

For a 1:1 architecture, the Cl coming from the normal (protedfdgh) CPis switched to either the
working or the protection or botT_CPs. A switchover fromworking to protectioMTp_CPor
vice versa is initiated by the switch initiation criteria defined below.

Sink direction:

For a 1+1 or 1:1 architecture, the Cl coming from either the working or protedtign CP is
switched to the normal (protectad)lp_CP. A switch-over from working to protectioMTp_CPor
vice versa is initiated by the switch initiation criteria defined below.

Switch initiation criteria:

Automatic protection switching is based on the defect conditions of the working and protection
trails, server signal fail (SSFEnd server signal degrade (SSD)

A hold-off timer is providedn order to allow interworking between nested protection schemes. The
hold-off timer delays switch initiation, in case of signal fail, in order to allow a nested pootéc

react and clear the fault condition. The hof@ltimer is started by the activation of signal fail and
runs for the holebff time. Protection switching is only initiated if signal fail is still present at the
end of the holebff time. The holdoff time shall be provisionable between 0 and 10 s in steps of
100 ms; this is defined in clauBell of [ITU-T G.8131].

Protection switching can also be initiated by external switch commands received via the MP or a
request from the far end via the receivddp_Cl_APS. Depending on the mode of operation,
internal states (e.g., wéib-restore) may also affect a switoler.

See the switching algorithm describedlifU-T G.8131].
Switching time:

Refer to[ITU-T G.8131].

Switch restoration:

In the revertivemode of operation, the protected signal shall be switched back from the protection
trail to the working trail when the working trail has recovered from the fault.
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To prevent frequent operation of the protection switch due to an intermittent fault, ararlddg

trail must become faufree for a certain period of time before it is used again. This period, called
thewait-to-restore (WTR) period, should be of the order -dfZSminutes and should be capable of
being set. The WTR is defined in clag&2 of [ITU-T G.81.31].

In the nonrrevertive mode of operation no switch back to the working trail is performed when it has
recovered from the fault.

Configuration:

The following configuration parameters are definefiv -T G.8131]:

| MTp_C_MI_PS_WorkingPord configures the working port.

T MTp_C_MI_PS_ProtectionPortld configures the protection port.

| MTp_C_MI_PS_ProtType configures the protection type.

| MTp_C_MI_PS_OperType configures to be in revertive mode.

T MTp_C_MI_PS_HoTime configures the heddf timer.

| MTp_C_MI_PS_WTR configures the wdi-restore timer.

T MTp_C_MI_PS_ExtCMD configures the protection group command.

T MTp_C_MI_PS_SD_Protection configures the ability of a trail protection switching
process to trigger protecti@witching upon SD.

Defects:

The function detestdFORPMb, dFORPMc, dFOPCM, dFORNR and dFOPTO defects in case
the APS protocol is used.

Consequent actions: None

Defect correlations: cFORPMba  dFORPMb and (not ClI_SSF)
cFORPMca  dFORPMc and (not CI_SSF)
cFORCM a dFORCM
cFORNR & dFORNR and (not CI_SSF)

cFORTO a dFORTO and (not dFORCM) and (not Cl_SSF)
NOTET In case of cFOPPMb/PMc/NR/TO, Cl_SSF of the protection transport entity is used.

9.1.3 Connection functions for MPLS-TP sharedring protection (MSRP_C)

MSRP_C is the specific function that is used to support ring proteasospecified i{ITU-T
G.8132].

The MSRP_C connection process is a unidirectional function as illustrated in Figarang the
interface is described in b 9-8a
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Access Link

MSRP_ClI

MSRP_C_MI

MSRP_CI MSRP_ClI
West Ring Link East Ring Link

Figure 9-8a1T MSRP_C symbol

Table 9-2ai MSRP_C input and output signals

Input(s) Output(s)
Per access MSRP_CP: Per access MSRP_CP:
MSRP_CI_D MSRP_CI_D
MSRP_CI_PHB MSRP_CI_PHB

MSRP_CI_LStack
Per East/West MSRP_CFP:

MSRP CI D Per East/West MSRP_CP:
MSRP_CI_PHB MSRP CI D
MSRP_CI_SSF MSRP_CI_PHB
MSRP_CI_APS MSRP_Cl_SSF
MSRP_CI_LStack MSRP_CI_APS

Perring protection process
Per input and output connection point: for further study
for further study

Per ring protection process
MSRP_C_MI_MSRP_EastPort
MSRP_C_MI_MSRP_WestPort
MSRP_C_MI_MSRP_ProtType
MSRP_C_MI_MSRP_HoTime
MSRP_C_MI_MSRP_WTR
MSRP_C_MI_MSRP_ExtCMD

9.13.1 Protection process forMPLS-TP shared ring protection

Draft Rec. ITU-T G.8121/Y.1381(2017)



-57-
SG15TD228/WP3

Figure 98b providesthe hvolved atomic functions that suppoMSRP. This figure includes the
LSPs entering to/exiting from MSRP.

MT_CI_D/iPHB/oPHB l T MT_CI_D/iPHB/oPHB
MT_C
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X T DiiPHBI D/iPHB/
¥ v OPHB][i] oPHB[i] |

X
\ MSRP/MT/ MSRP/MT
X MT_Al_ MT_Al_
D/PHBi] D/PHBII] i
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MT_CI_
lxlD/PHB[i] g/TPﬁcém XT

( MSRP_C

MT_CI_ MT_CI_ MT_CI_ MT_CI_ MT_Cl_ MT_CI_
SSFIAPS D/PHB D/PHB D/PHB SSFIAPS D/PHB
x T
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ssEC _ D/iPHBIOPHB D/iPHB/oPHB D/iPHB/oPHB '\S/'ST,;C - ff D/iPHB/oPHB
\ Srwv/MT / \ SnwMT / \ Sw/MT [/ \ SrvIMT  /

West Ring Link East Ring Link

Figure 9-8b i Involved atomic functionsMSRP

Figure 98c shows the involved atomic functions for MSRP_C. This figure is same as Figuie 8
[ITU-T G.8132]. The MT_TT_SKk provides the trail signal fail (TSF) protection switching criterion
via the MT/MT_A_Sk function (SSF) to the MSRP_C function. RREFigure 98c corresponds

APS in Figure Bh.
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Normal traffic

MSRP_TT
MSRP_TCPs

F

P_CPs(W)

I
RPS/SSF | ’\QSRP—CPS (P) 5 RPS/SSF
MT/MSRP_A
P: Protection
MT_TT W: Working

to node (i-1) node i to node (i+1)
West ring port East ring port

Figure 9-8ci Involved atomic functionsfor MSRP_C

The signal flows associated with th@SRP protection process are described with reference to
Figure9-8d. The protection process receivasntrol parameters and external switch requests at the
management point (MP) reference point. The report of status information at the MP reference point
is for further study.

MSRP_CI_D/PHB

1

Normal

Protection process
MSRP_C_MI_PS <+—»

A 177

MSRP_CI_D/PHB/APSMSRP_CI_SSF MSRP_CI_D/PHB/APSMSRP_CI_SSF

Figure 9-8d i Protection processfor MSRP

Switching direction:
The CI coning from the normal MSRP_CIB switched to eitherhe east ring or the west ring
MSRP_Q.

The CI coning from the east ring or west ring MSRP_BRswitched to eitherhie east ring or the
west ring or the normal MSRPPRCA switch-over is initiated bythe switchinitiation criteria
defined below.
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Switch initiation criteria:

Automatic protection switching is based on the defect conditions of section MEP. SF is declared
when the MPLSTP trail termination sink (MT_TT_SK) function of an MPIO® section MEP.

A hold-off timer is providedThis is defined in claus&l3 of [ITU-T G.8132].

Protection switching can also be initiated by external switch commands received via the MP or a
request from the far end via the received MT_CI_APS. Depending on the mode of operation,
internal states (e.g., wéib-restore) may also affect a switoler.

See the switching algorithm described in [FTUG.8132].

Switching time:

Refer toclause 7 ifITU-T G.8132).

Switch restoration:

MSRP supports only the revertive protection operatype Refer toClause 11 igITU-T G.8132].

Configuration:

The following configuration parameters are definefiv -T G.8132]:

I MI_MSRP_EastPort configures the east ring port that contains Tunnel labels. In case of
Node D in Figure®/G.8132, This Mtonfigures RcW_D(D) and RcW_X(D) (X means
other nodes but C in the ring.

| MI_MSRP_WestPort configures the protection port. In case of Node D in Figure8
2/G.8132, This MI configures RaW_Y(D) (Y means all the nodes in the ring.)

| MI_MSRP_ProtType configres the protection type.

| MI_MSRP_HoTime configures the hetaff timer.

| MI_MSRP_WTR configures the watib-restore timer.

| MI_MSRP_ExtCMD configures the protection group command

Defects: None

Consequent actions: None.

Defect correlations: None

9.2 Termination functions

9.2.1 MPLS-TP trail termination (MT_TT) function

The bidirectional MPLSTP trail termination(MT _TT) function terminates the MPLSP OAM to
determine the status of the MPIO® (sub)layer trail. The MT_TT function is performed by a
co-located pair of the MPLSP trail termination source (MT_TT_So) and sink (MT_TT_Sk)
functions as shown in Figure®
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MT AP MT AP
\_ MT ; MT RP < MT /
MT TCP MT TCP

G.8121-Y.1381(16)_F9-9
Figure 997 MT_TT

9.2.1.1 MPLS-TP trail termination source MT _TT_So)function

The MT_TT_So function determines and inserts the WBlue in the shim header TTL field and
adds MPLSTP OAM for proactive monitoring to the MT_Al signal at its MT_AP.

Symbol
The MT_TT_So function symbol is shown in Figurel9.
MT_AP
MT_TT_So_MP MT_RP
MT TCP

G.8121-Y.1381(16)_F9-10
Figure 9-107 MT_TT_So function

Interfaces
The nterfaces aredescribed in Table-8.

Table 9-37 MT_TT_So inputs and outputs

Input(s) Output(s)
MT_AP: MT_TCP:
MT_Al_D MT_CI_D
MT_AI_PHB MT_CIl_oPHB

MT_CI_iPHB

MT_RP: MT_RP:
MT_RI_CC_RDI
MT_RI_CC_BIk

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
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Table 9-37 MT_TT_So inputs and outputs

Input(s) Output(s)

MT_TT_So_MI_CC_OAM_Tool
MT_TT_So_MI_RDI_OAM_Tool
MT_TT_So_MI_CC_Enableg(Note)
MT_TT_So MI_CVp_Enable(Note)
MT_TT_So_MI_QC CoS
MT_TT_So_MI_QC Period

MT_TT_So_MI_1LMp_Enable

MT_TT_So MI_LMp_OAM_Tool
MT_TT_So_MI_LMp_Enable[1...M]
MT_TT_So_MI_LMp_Period[1...Mup]
MT_TT_So_MI_LMp_Cog1...Muwp]

MT_TT_So_MI_DMp_OAM_Tool
MT_TT_So_MI_DMp_Enable[1...M\wp]
MT_TT_So_MI_DMp_Period[1...Mwp]
MT_TT_So_MI_DMp_Test_ID[1...Mwup]
MT_TT_So_MI_DMp Cod1...Mpmp]
MT_TT_So_MI_DMp_Length[1...Mwmp]

MT_TT_So_MI_1DMp_OAM_Tool
MT_TT_So_MI_1DMp_Enable[1... Mg
MT_TT_So_MI_1DMp_Period[1...Nbmp)
MT_TT_So_MI_1DMp_Test_ID[1...Nbmp)]
MT_TT_So_MI_1DMp_Length[1...Nbwmg]
MT_TT_So_MI_1DMp Cod1...Mipmp]

MT_TT _So_MI_SLp OAM_Tool
MT_TT_So_MI_SLp_Enable[1...M,)]
MT_TT_So_MI_SLp_Period[1...M]
MT_TT_So_MI_SLp_Test_ID[1...M]
MT_TT_So_MI_SLp_Length[1...M]
MT_TT_So_MI_SLp Co9d1...Msy

MT_TT_So_MI_1SLp_OAM_Tool
MT_TT_So_MI_1SLp_Enble[1...Msi]
MT_TT_So_MI_1SLp_Period[1...M.)]
MT_TT_So_MI_1SLp_Test_ID[1...M.]
MT_TT_So_MI_1SLp_Length[1...M.]
MT_TT_So_MI_1SLpCod1...Mlisiy
MT_TP:

MT_TT_So_TI_TimeStampl

NOTET MI_CC_Enable and MI_CVp_Enable are used to enable CC and CV functions respectively
The possible combinations are:
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Table 9-37 MT_TT_So inputs and outputs

Input(s)

Output(s)

i no CC function and no CV function: Ml_CC_Enable = false and MI_CVp_Enable = false

i CC-only function: MI_CC_Enable = true and MI_CVp_dhie = false
i CC and CV functionsMI_CC_Enable = true and MI_CVp_Enable = true
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Processes

The processes associated with the MT_TT_So function are as depicted in9-ldure

MT AP
Al D Al PHB
Block + RI_CC_Blk
RI_CC_RDI

Insert TTL | RIOAM Info(D, CoS, DP)

y .
mI
=
=

y Yy

MI_TTLVALUE MI_DMp OAM Tool
MI_GAL_Enable MI_DMp_Enable[1...Mpy,,]
MI_DMp_Period[1...Mpy,]
v MI_DMp _Test ID[1.. M, ]
TxFC[] -~ MI_DMp_CoS[1..Mpy, ]
5 l— MI MEG _ID MI_DMp_Length[1...My,, ]
5 < MI_MEP_ID MI 1DMp OAM Tool s
g MIL_CC_OAM_Tool MI_1DMp_Enable -l
8 _ PDU MI RDI OAM Tool MI_IDMp_Period[1..Mp,, ] %
< MI_CC_Enable MI 1DMp Test ID[1.M,, ]| &
& TTL MI_CC_Period - VPSP Mol &
= s — MI_CC_Enable MI_1DMp_Length[1..M,py,] E
E): PHB 2 g < £ MI_CVp Enable MI_1DMp_CoS[1..M, ]
2 o £ 3 <& MI_CC_CoS MI SLp OAM Tool
5 ta"fc‘e z g Z 3 MIL_CC_Period MI_SLp_Enable[1..My, ]
g P S & g3 MI_LMp_OAM _Tool MI_SLp_Period[1...My,,]
W) P
A, [-» MI_LMp_F.nd.ble[l‘..MLMn] MI_SLp_Test_ID[1..Mq,,]
= leLMprerlod[ 1 ...M]_Mp] MLSLprength[l ...MS] p]
M]_LM[’)_C(}S[ 1 ,..ML_“[J MLSLpiCOS[ 1 “'MSLn]
MI_1SLp OAM Tool
MI_1SLp_Enable[l..M g ]
MI_1SLp_Period[1..Mg ] a
< TI_TimeStampl MI_1SLp Test ID[1..M,g] =
=3

l ll MI_1SLp_Length[1..M g ] @

MI_1SLp_CoS[1..M,g ] >

CI D CI oPHB G.8121-Y.1381(16)-Cor.1(16)_F9-11 [_|

C1_iPHB =
MT_TCP

Figure 9-111 MT _TT_So process diagram

NOTE 17 The interface betwegproactive OAMcontrol and OAM PDUWyeneration is protocol specific.

NOTE 2 i The parameterandvalues in the MT_TT_So_MI_XX_OAM_Tool are outside the scope of this
Recommendation.

Block: When RI_CC_BIk is raised, the Block process will discard all Al_D traffiits it receives.
If RI_CC_Blk is cleared, the received Al_D traffic units will be passed to the output port.

Insert TTL : The time-to-live value is inserted in the outer shim header's TTL field within the
MT _Al traffic unit

PHB: The Al_PHB signal is ssigned to both the CI_iPHB and CIl_oPHB signals at the MT_TCP
reference point.
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Counter: This process is used to count packets for proactive loss measurehmeniiscation of the

Counter processishown for illustration onlyThe exact set of packets to be counted is outside the
scopeof this Recommendation.
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MEP proactive OAM G-ACh insertion: See clause 8.1.

OAM PDU generation: See clause 8.8.
Proactive OAM source control: See clause 8.8.

Defects None.
Consequent actions None.
Defect correlations None.

Performance monitoring: None.

9.2.1.2 MPLS-TP trail termination sink (MT _TT_SKk) function

The MT_TT_Sk function reports the state of the MPLBtrail (network connection). It extracts
MPLS-TP trail OAM - for proactive monitoring from the MPLSTP signal at its MT_TCP, detects
defects, counts during-decond periods errors and defects to feedormancemonitoring when
connected and forwards the defect informatias backward indications to the companion
MT_TT_So function.

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

Symbol
The MT_TT_Sk function symbol is shown in Figurel2.
MT_AP
MT_TT Sk MP MT_RP
MT _TCP

G.8121-Y.1381(16)_F9-12
Figure 9-127 MT_TT_SKk function

Interfaces
The nterfaces aredescribed inmable 94.

Table 9-417 MT_TT_Sk inputs and outputs

Input(s) Output(s)
MT_TCP: MT_AP:
MT_CI_D MT_Al_D
MT_CI_iPHB MT_Al_PHB
MT_Cl_oPHB MT_Al_TSF
MT_CI_SSF MT_AI_TSD
MT_CI_Lstack MT_Al_AIS
MT_RP: MT_AIl_LStack
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Table 9-417 MT_TT_Sk inputs and outputs

Input(s)

Output(s)

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_MI_RDI_OAM_Tool

MT_TT_Sk_MI_QC Enable(Note)
MT_TT_Sk_MI_CVp_Enable(Note)

MT_TT_Sk_MI_QC_Period
MT_TT_Sk_MI_QGC_CoMT_TT_Sk _MI_Get
_SvdQC

MT_TT_Sk_MI_1LMp_Enable

MT_TT_Sk_MI_LMp_OAM_Tool
MT_TT_Sk_MI_LMp_Enablef... Mimp]
MT_TT_Sk_MI_LMp_Cod1... Mimp]
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_DMp_OAM_Tool
MT _TT_Sk_MI _DMpMplgn a b
MT_TT_Sk_MI_DMp CoY 1 &omp]

MT_TT_Sk_MI_1DMp_OAM_Tool
MT_TT_Sk_MI_1DMp_Enablg...Mipwmp]
MT_TT_Sk_MI_1DMp_Test_IPL...Mipwmp)]

MT_TT_Sk_MI_ SLp_OAM_Tool
MT_TT_Sk_MI _SLMsgEnab
MT_TT_Sk_MI_SLp CoY 1 &sy]

MT_TT_Sk_MI_1SLp_OAM_Tool

MT_TT_Sk_MI_1SLp_Enablé...Misy)
MT_TT_SKk_MI_1SLp_Test_I[...Misiy

MT_TT_Sk_MI_AIS_OAM_Tool
MT_TT_Sk_MI_LCK_OAM_Tool

MT_TT_Sk _MI_1second

MT_RP:
MT_RI_CC_RDI
MT_RI_CC_BIk

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_Sk_MI_cUNC

MT_TT_Sk_MI_cDEG
MT_TT_Sk_MI_cRDI
MT_TT_Sk_MI_pN_LH1...P]
MT_TT_Sk_MI_pN_TF1...P]
MT_TT_Sk_MI_pF_LF1...P]
MT_TT_Sk_MI_pF_TF1...P]
MT_TT_Sk_MI_pF_DS
MT_TT_Sk_MI_pN_DS
MT_TT_Sk_MI_pB_Fj1...P]
MT_TT_Sk_MI_pB_FDV1...P]
MT_TT_Sk_MI_pN_F01...P]
MT_TT_Sk_MI_pN_FDV1...P]
MT_TT_Sk_MI_pF_FD1...P]
MT_TT_Sk_MI_pF_FDV1...P]
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Table 9-417 MT_TT_Sk inputs and outputs

Input(s) Output(s)

MT_TP:
MT_TT_Sk_TI_TimeStampl

NOTET See NOTE in Table-38

Draft Rec. ITU-T G.8121/Y.1381(2017) 67



Processes

-68-
SG15TD228/WP3

The processes associated with the MT_TT_Sk function are as depicted ingig.ire
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b=
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MI LM M
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MI_1LMp_Enable
MI_LMp_OAM_Tool
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MI LMp CoS[i]

MT_TT So_TP
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MI_1DMp_Test IDJi]
MT SLp OAM Tool
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MI_1SLp OAM Tool
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Figure 9-1317 MT_TT_Sk process diagram

NOTE T The parameterandvalues in the MT_TT_Sk_MI_XX_ OAM_Tool are outside the scope of this
Recommendation.

Extract TTL : Thetime-to-live value is extracted from the outer shim header's TTL field within the
MT _Cl traffic unit
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Block: When the aBlocKaBLK) consequent action isserted, this process drops all traffic units
arriving at its input.

PHB: The CI_oPHB signal is assigned to the Al_PHB signal at the reference point MT_AP.
Note that the Cl_iPHB signal is not used by any of the processes in the function.

Counter: This praess is used to count packets for proactive loss measurefiestiscation of the
counter process is shown for illustration only. The exact set of packets to be counted is outside the
scopeof this Recommendation.

MEP proactive OAM G-ACh extraction: See clause 83. The process of ClI_D is made
according to the following rule:

if (((MI_GAL_Enable && MT - label(D) == GAL) ||
('MI_GAL_Enable && 1stNibble(D) == 0b0001)) &&
(Packet_Type(D) == Proactive_ OAM && 'APS_OAM) )
forwardto G - ACh port
} else {
forward to data port

}

NOTET MT-label(D) and 1stNibble(D) are functions which return, respectively, the Label field at the top of
the stack within the MPLS payload, the first nibble of the MPLS payload as defined in Figuad 6
[ITU-T G.8110.1].

These fields are used to identifyA&Ch packets as describeddactiond.2.1 of [ETF RFC 5586].
Packet _Type (D) is a protoespecific function that determines whether thafic unit contains a
proactive OAM packet.

OAM PDU reception See claus8.8
Proactive OAM sink control: See clause 8.8

Defectsgeneration:

This function detects and clsahe defects (dLOC, dMMG, dUNM, dDEG, dUNP, dUNC, dRDI,
dAIS and dLCK) as defined in clause 6.1

Consequent actions
aBLK a (dMMG ordUNM)

aTSF a (dLOC andMI_CC_Enable) or (dAIS and not(MI_CC_Enable)) or (dLCK and not
(MI_CC_Enable)) or dMMG or dUNM or Cl_SSF

aTSsSD a dDEG and (not aTSF)
aAIS a aTSF
aRDI a aTSF

Defect correlations

cLOC a dLOC and (not dAIS) and (not dLCK) and (not Cl_SSF) @vid CC_Enable)
cMMG a dMMG

cUNM a dUNM
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cDEG a dDEG and (not dAIS) and (not dLCK) afdot Cl_SSF) and (not (dLOC or dMMG or
dUNM)) and (MI_CC_Enable))

cUNP a dUNP

cUNC a dUNC
cRDI & dRDI and (MI_CC_Enable)
cSSF a CIl_SSF ordAIS

cLCK a dLCK and (nodAlS)

Performance monitoring:
pN_TF a N_TF

PN.LF & N_LF
pFTF & F_TF
pFLF & F_LF
pPN.DS & aTSF
pF. DS & aRDI[1]
pB_FD & B_FD
pB_FDV & B_FDV
pF. FD & F_FD

pF_FDV & F_FDV

PN_FD & N_FD

pN_FDV a N_FDV

9.2.2 MPLS-TP trail termination function for trail protection (MTp_TT)

The MTp_TT function is used for trail protection and it is included to satisfy the modelling rules.

The bidirectional MTp_TT is performed by a-toxated pair of MTp_TBource MTp_TT_So)and
sink (MTp_TT_SKk) functions.

9.2.2.1 MPLS-TP trail termination source function for trail protection (MTp_TT_So)

Symbol

The MT_TT_So function symbol is shown in Figureld.
MT_AP
MTp_TCP

G.8121-Y.1381(16)_F9-14

Figure 9-1417 MTp_TT_So function
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Interfaces
The nterfaces aredescribed inmable 95.

Table 9-57 MTp_TT_So inputs and outputs

Input(s) Output(s)
MT_AP: MTp_TCP:
MT_Al_D MTp_CI_D
MT_Al_PHB MTp_CI_PHB

Processes
The processes associated with the MTp_TT_So function are as depicted irOFigure

MT AP
Al D Al PHB

y

A
CI.D CI_PHB

MTp TCP
G.8121-Y.1381(16)_F9-15

Figure 9-1517 MTp _TT_So process diagram

Defects None.
Consequent actions None.
Defect correlations None.

Performance monitoring: None.

9.2.2.2 MPLS-TP trail termination sink function for trail protection (MTp_TT_Sk)

Symbol
The MTp_TT_Sk function symbol is shown in Figurel®.
MT_AP
MTp_TCP

G.8121-Y.1381(16)_F9-16

Figure 9-1617 MTp_TT_Sk function

Interfaces
The nterfaces aredescribed inmable 96.
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Table9-617 MTp_TT_Sk inputs and outputs

Input(s) Output(s)
MTp_TCP: MT_AP:
MTp_CI_D MT_Al_D
MTp_CI_PHB MT_Al_PHB
MTp_CI_Lstack MT_AI_LStack
MTp_CI_SSF MT_AI_TSF
MTp_CI_AIS MTp_CI_AIS

Processes
The processes associated with the MTp_TT_Sk function are as depicted indFigure

MT_AP
Al TSF Al AIS AI D Al PHB AI LStack
A A A A
TaTSF
Consequent

action

1

CI_SSF CI_AIS CI. D CI PHB CI LStack

MTp_TCP
G.8121-Y.1381(16)_F9-17

Figure 9-171 MTp_TT_Sk process diagram

Defects None.

Consequent actions

The function shall perform the following consequent actions:
aTSF « CI_SSF

Defectcorrelations: None.

Performance monitoring: None.

9.2.3 MPLS-TP shared ring protection trail termination function (MSRP_TT)
9.2.3.1 MPLS-TP shared ring protection trail termination source function (MSRP_TT_So)

Symbol
The MSRP_TT_So function symbolssiown in Figure 9.7a.
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MT_AP

MSRP_TCP

Figure 9-17ai’ MSRP_TT_So function

Interfaces
The interfaces are described in Tablé®

Table 9-6ai MSRP_TT_So inputs and outputs

Input(s) Output(s)
per MT_AP: per MSRP _TCP:
MT_Al_D MSRP_CI_D
MT_Al_PHB MSRP_CI_PHB

Processes
The pocesses associated with the MSRIP_So function are as depicted in Figurg®

per MT_AP
Al_D/PHB

A

Cl_D/PHB

per MSRP_TCP

Figure 9-17¢i MSRP_TT_So process diagram

Defects None.
Consequent actions None.
Defect correlations None.
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Performance monitoring: None.

9.2.3.2 MPLS-TP shared ring protection trail termination sink function (MSRP_TT_Sk)

Symbol
The MSRP_TT_Sk function symbol is shown in Figur&da:

MT_AP

T

}v

M

MSRP_TCP

Figure 9-17di MSRP_TT_Sk function

Interfaces
The nterfaces aredescribed ifmable 96b.

Table 9-6b1 MSRP_TT_Skinputs and outputs

Input(s) Output(s)
per MSRP_TCP. per MT_AP:
MSRP_G D MT_AI_D
MSRP_G_PHB MT_AIl_PHB

Processes
The pocesses associated with the MSRP_SK function are as depicted in Figurel8d
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per MT_AP
Al_D/PHB

CI_D/PHB

per MSRP_TCP

Figure 9-17d7 MSRP_TT_Sk process

Defects None.
Consequent actions None
Defect correlations None.

Performance monitoring: None.

9.3 Adaptation functions
9.3.1 MPLS-TP to MPLS-TP adaptation function (MT/MT_A)
9.3.1.1 MPLS-TP to MPLS-TP adaptation source function (MT/MT_A_So)

Symbol

The MT/MT_A_So function symbol is shown in Figurel8. This function maps client MT_CI
traffic units into server MT_Al traffic units.

MT CI

MT/MT A So J/&———MT/MT_A_So MI

l MT_Al
G.8121-Y.1381(16)_F9-18

Figure 9-1817 MT/MT_A_So function

Interfaces
The nterfaces aredescribed inMmable9-7.

Table 9-717 MT/MT_A_So interfaces

Input(s) Output(s)
Each MT_CP: MT_AP:
MT_CI_Data MT_AI_Data
MT_CI_iPHB MT_AI_PHB

MT_CI_oPHB
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Input(s)

Output(s)

MT_CP:
MT_CI_APS

MT/MT_A_So_MI :
MT/MT_A_So_MI_Admin_State

MT/ MT_A_So_MI _Label [ 1¢é
MT/ MT_A_So_MI _LSPType]
MT/ MT_A_So_MI _CoS[ 1éM]
MT/ MT_A_So_MI _PHB2TCMa

MT/ MT_A_So_MI _QoSEncodi
MT/MT_A_So_MI_Mode

MT/ MT_A_So_MI _LCK_Per.
MT/ MT_A_So_MI _LCK_CoS]
MT/MT_A_So_MI_LCK_OAM_Tool[1...M]
MT/MT_A_So_MI_GAL_Enable[1...M]

MT/MT_A_So_MI_APS_CoS
MT/MT_A_So_MI_APS_OAM_Tool
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Processes
The processes associated with the/MT_A_So function are as depicted in Figud€l9.
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MT CI[1] E MT CI[M]
+— MI_Active
§ Al gl 2 * algl = : MI_GAL_Enable
El & | Lk 2 &l | Lex MI_LCK_OAM Tool[1..M]
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Normal| Lock ‘ Normal‘ Lock | _
MI Admin State
Selector Selector - -
fas]l [a) m| M
Al E ":a Al E ":a MI LSPType[1..M]
Yy vy \ 4 \ 4 MI Label[l..M]
MI_CoS[1.M]
TC/Label processes MI_PHB2TCMapping[1..M]
- MI_QoSEncodingMode[1..M]
(@] as)
(=9}
A
| insert S field
@
i al =
v v MI GAL Enable
| APS insert J‘< MI_APS_OAM_Tool[1..M]
- MI_APS_CoS[1..M]
vy v G.8121-Y.1381(16)_F9-19
MT Al
/7
MT_CI[1] e MT_CI[M]
7)) m |@ foall 2]
a|l oflI|E of|T|% MI_GAL_Enable
o o _GAL_
< 23 LCK 215 LCK MI_LCK_OAM_Tool [1..M]
Generate z Generate |< MI_LCK_Period [1..M]
e MI_LCK_CoS [1..M]
\/V\/\l/\l/\l/ vV V V \l/\ll\l/
| Normal | Lock | | Normal | Lock |
< N H
Selector Selector < MI_Admin_State
m| m| o
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e [y
Va2 VAR A MI _LSPTypel[ 1léM]
TC/Label processes < MI_Label [ 1¢éM]
< MI_CoSI[L...M]
MI_PHB2TCMapping[1l...M]
a % MI_QoSEncodingMode[1...M]
\ 2
Insert S Field
m
— sl
MI_GAL_Enable
APS Insert < MI_APS_OAM_Tool [1..M]
MI_APS_CoS [1..M]
TV
MT_Al

Figure 9-1917 MT/MT_A_So process diagram
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I LCK generaton process:

See clause 8.3 Each CP has its LCHeneraion process.

I Selector process:

See clause 8.1 The normal Cl is blocked if Admin_State = LOCKED.

I TC/Label processes:

See 8.2.1.

i S Field Insertion:

A 1-bit S Field set to 0 (not bottom of label stack) is inserted to indicate the clieRLS M
I APSinsert processes:

See clause 8.7.2.1.

Defects None.
Consequent actions None.
Defect correlations None.

Performance monitoring: None.

9.3.1.2 MPLS-TP to MPLS-TP adaptation sink function (MT/MT_A_Sk)

The MT/MT_A_Sk function symbol is shown iRigure 920. This function retrieves client MT_CI
traffic units from server MT_Al traffic units.

MT CI

i -1

MT/MT _A_Sk /4— MT/MT A Sk MI

TMTﬁAl
G.8121-Y.1381(16)_F9-20

Figure 9-2017 MT/MT_A_Sk function

Interfaces
The nterfaces aredescribed inmable 98.
Table 9817 MT/MT_A_Sk interfaces

Input(s) Output(s)
MT_AP: Each MT_CP:
MT_AIl_Data MT_CI_Data
MT_Al_PHB MT_Cl_iPHB
MT_Al_TSF MT_CI_oPHB
MT_Al_TSD MT_CI_LStack
MT_Al_AIS MT_Cl_SSF
MT_Al_LStack
MT/MT_A_Sk_MP: MT_CP[1]:
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Output(s)

Input(s)
MT/MT_A_Sk_MI_AdminState
MT/ MT_A_Sk_MI _Label [ 1éM]
MT/ MT_A_Sk_MI _LSPTypel[ 1¢
MT/ MT_A_Sk_MI _CoS[ 1éM]
MT/ MT_A_Sk_MI _ TC2PHBMa

MT/MT_A_Sk MI_QoSDecod ngMode[ 1é M
MT/MT_A_Sk_MI_Mode

MT/MT_A_Sk_MI_AIS_Period[1...M]
MT/MT_A_Sk_MI_AIS_CoS[1...M]

MT/MT_A_Sk_MI_AIS_OAM_Tool[1...M]

MT/MT_A_Sk_MI_LCK_Period[1...M]
MT/MT_A_Sk_MI_LCK_CoS[1...M]

MT/MT_A_Sk_MI_LCK_OAM_Tool[1...M]
MT/MT_A_Sk_MI_APS_OAM_Tool

MT/MT_A_Sk_MI_GAL_Enable [1...M]

MT_CI_SSD[1]

| MT_CI_APS[1]
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The processes associated with the/MT_A_Sk function are as depicted in Figuee1.

7
MT_CI[1] e MT_CI[M]
m| @ m| =
alo| T|Z ala| T|Z 2| s
n a3 ) als <9
Selector é Selector
[ Normal | Lock | [ Normal | Lock |
A4 A AR I X
o|I|T LCK o|I|T LcK [
oo faugl 28
=19 Generate =] Generate
AlS 4 AlS S
Insert e Insert
m (@ m D
o|I|E o|I|E
a3 [y
TC/Label processes
Wl v
(f) —_—
(7} m
© % [a) lax
o
Consequent
Actions
| Extract S Field
N
0| = |
<[ | APS Extract I
fa) @
a
MT_Al

Figure 9-2117 MT/MT_A_Sk process diagram

i Selector process:

See clause 8.1 The normal Cl is blocked if Admin_State = LOCKED.

i LCK generaton process:
See clause 8.3

i AlSinsertprocess:

See clause 8.2

i TC/Labelsinkprocesses:
See clause 8.2.2.
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MI_LCK_OAM_Tool[ 1 é
MI_LCK_ Peri:
MI_LCK_CoS[ 1 é M]
MI_GAL_Enable[1...M]
MI_AIS_OAM_Tool[ 1 é

MI _AI' S_Peri
MI_AIS_CoS[ 1 é M]

MI _Label [ 1¢éM]
MI _LSP_Type[ 1lé
MI_CoS[ 1 é M]
MI _TC2PHBMappi
Ml _ Qo SDecoding
MI_GAL_Enable
MI_APS_OAM_Tool
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I Labelstackcopy processes:
See clause 8.2.3.
I S field extraction:

Extractand processhe tbit S Field : the retrieved S Field should have the value 0 (not bottom of
label stack) to indicate the client is MPLS; for swalse the traffic unit is accepted and forwarded
(together with the PHB information) after extraction of thbitSfield to the next process. For the
case the dit has the value 1, the traffic unit is silently discarded.

T APSextract processes:

See claus 8.7.2.2.

Defects None.

Consequent actions

The function shall perform the following consequent actions:
aSSF « AI_TSF

aSSD « AI_TSD

aAlS « AL_AIS

Defect correlations None.

Performance monitoring: None.

9.3.2 MPLS-TP to MPLS-TP adaptation function for trail protection (MT/MTp_A)

The MT/MTp_A function is used for trail protection.

The bidirectional MT/MTp_A is performed by a -tmcated pair of MT/MTp_A source
(MT/MTp_A_So)and sink (MT/MTp_A SKk) functions.

9.3.2.1 MPLS-TP to MPLS-TP adaptation source function for Trail Protection
(MT/MTp_A_So)

Symbol

The MT/MTp_A_So function symbol is shown in Figure2@. This function maps client MTp_ClI
traffic units into server MT_Al traffic units.

MTp_CP

!

MT/MTp MT/MTp_MP

MT AP

G.8121-Y.1381(16)_F9-22

Figure 9-2217 MT/MTp_A_So function

Interfaces
The nterfaces aredescribed inmable 99.

Draft Rec. ITU-T G.8121/Y.1381(2017) 82



-83-
SG15TD228/WP3

Table 9-917 MT/MTp_A_So interfaces

Input(s) Output(s)
MT_CP: MT_AP:
MTp_CI_Data MT_AI_Data
MTp_CIl_PHB MT_AI_PHB

MTp_Cl_APS

MT/MTp_A_So_MI :
MT/MTp_A_So_MI_GAL_Enable
MT/MTp_A_So_MI_APS_CoS
MT/MTp_A_So_MI_APS_OAM_Tool

Processes
The processes associated with the/MTp_TT_So function are as depicted in Figude23.

MTP_CP
CIAPS  CI_D/PHB

h 4 Yy

MI GAL Enable

APS b MI_APS_OAM _Tool
insert MI_APS_CoS
vy yv
Al _D/PHB 6.8121-Y.1381(16)_F9-23
MT_AP

Figure 9-2317 MT/MTp_A_So process diagram

i APSinsert process:
See clause 8.2.1

Defects None.
Consequent actions None.
Defectcorrelations: None.

Performance monitoring: None.

9.3.2.2 MPLS-TP to MPLS-TP adaptation sink function for trail protection
(MT/MTp_A_Sk)

The MT/MTp_A Sk function symbol is shown in Figure2d. This function retrieves client
MTp_ClI traffic units fromthe server MT_Al traffic units.

Draft Rec. ITU-T G.8121/Y.1381(2017) 83



-84-

SG15TD228/WP3
MTp_CP
MT/MTp MT/MTp MP
MT AP

G.8121-Y.1381(16)_F9-24

Figure 9-2417 MT/MTp_A_Sk function

Interfaces
The nterface aredescribed inrable 910.

Table 9-107 MT/MTp_A_Sk interfaces

Input(s) Output(s)
MT_AP: MTp_CP:
MT_Al_Data MTp_CI_Data
MT_Al_PHB MTp_Cl_PHB
MT_Al_TSF
MT_AI_TSD MTp_CI_SSF
MT_Al_AIS MTp_CI_SSD
MT_Al_LStack MTp_CI_AIS

MTp_CI_LStack

MT/MTp_A_SKk_MP: MTp_CI_APS
MT/MTp_A_Sk_MI_APS_OAM_Tool
MT/MTp_A_Sk_MI_GAL_Enable

Processes
The processes associated with the/MT_A_Sk function are as depicted in Figude25.

MTp_CP
CI _SSF
CLAIS CILSSD CI APS CI D/PHB CI LStack
F 3 F A
aSSF
aSSD
Consequent APS L MI_GAL_Enable
action extract B MI_APS _OAM_Tool
y F
Al AIS AL TSF Al D/PHB Al LStack
Al TSD G.8121-Y.1381(16)_F9-25

MT_AP

Figure 9-2517 MT/MTp_A_Sk process diagram
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T APSextract process:
See clause 8.7.2

Defects None.

Consequent actions

The function shall perform the following consequent actions:
aSSF « AI_TSF

aSSD « AI_TSD

Defect correlations None.

Performance monitoring: None.

9.3.3 MPLS-TP to MSRP adaptation function (MT/MSRP_A)
9.3.3.1 MPLS-TP to MSRP adaptationsource function(MT/MSRP_A_So)

Symbol

The MT/MSRP_A_So function symbol is shown in Figur23a This function maps client MSRP
_Cl traffic units into server MT_Al traffic units.

MSRP_CP

|

MT/MSRP MT/MSRP_MP

|

MT_AP

Figure 9-25ai MT/MSRP_A_So function

Interfaces
The intefaces are described in Tabld0a
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Table 9-10ai MT/MSRP_A_So interfaces

Input(s) Output(s)
MSRP_CP. MT_AP:
MSRP_CI_Data MT_AI_Data
MSRP_CI_PHB MT_AI_PHB

MSRP_CI_APS

MT/ MSRP_A_So_ML

MT/ MSRP_A_So_MI_GAL_Enable
MT/ MSRP_A_So_MI_APS_CoS

MT/ MSRP_A_So_MI_APS_OAM_Tool

Processes
The processes associated with the MT/MSRP_TT_So function are as depicted in 2ghre 9

MSRP_CP
CI_APS CI_D/PHB
A \ A 4
APS MI_GAL_Enable
Insert < MI_APS_OAM_Tool
MI_APS_CoS
vy
Al_D/PHB
MT_AP

Figure 9-25b 1 MT/MSRP_A_So process diagram

i APS insert process:
See clause 8.7.2.1.

Defects None.
Consequent actions None.
Defect correlations None.

Performance monitoring: None.
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9.3.3.2 MPLS-TP to MSRP adaptationsink function (MT/MSRP_A _Sk)

The MT/MSRP_A_Sk function symbol is shown in Figur&3: This functionextractsclient
MSRP_ClI traffic units from the server MT_Al traffic units.

MSRP_CP

|

MT/MSRP MT/MSRP_MP

|

MT_AP

Figure 9-25¢i MT/MSRP_A_Sk function

Interfaces
The interfaces are described in Tabi&Gh

Table 9-10bT MT/MSRP_A_Sk interfaces

Input(s) Output(s)
MT_AP: MSRP_CP:
MT_Al_Data MSRP_CI_Data
MT_Al_PHB MSRP _CI_PHB
MT_Al_TSF
MT_Al_LStack MSRP _CI_SSF

MSRP _CI_LStack

MT/MSRP_A_Sk_MP: MSRP _CI_APS
MT/MSRP_A_Sk_MI_APS_OAM_Tool
MT/MSRP_A_Sk_MI_GAL_Enable

Processes
The processes associated with the MT/MSRP_A_Sk function are as depicted in F2§dre 9
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MSRP_CP

CI_SSF CI_APS C|_D/PHB CI_LStack

4 A A A A
aSSF
Consequent MI_GAL_Enable
APS
Action Extract MI_APS _OAM_Tool
53
Al_TSF Al_D/PHB Al_LStack
MT_AP

Figure 9-25di MT/MSRP_A_Sk process

9.3.4 MSRP to MPLS-TP adaptation function (MSRP/MT _A)
9.3.4.1 MSRP to MPLS-TP adaptation source function (MSRP/MT_A_So0)

Symbol
The MSRP/MT A_So function symbol is shown in FigureZbe

MT_CP

IE

MSRPMT MSRPMT_MP

X

MSRP AP

Figure 9-25ei MSRP/MT _A_So function
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Interfaces
The intefaces are described in TabldOc

Table 9-10ci MSRP/MT_A_So interfaces

Input(s) Output(s)
per MT_CPJ[1..n]: per MT_AP[ 1ém]
MSRP_CI_Data MT_Al Data
MSRP_CI_iPHB MT_AI_PHB

MSRP_CI|_oPHB
MSRP_CI_LSTACK

MT/ MSRP_A_So_ML
MT/ MSRP MI_ DesNode | D[ 1é m]

Not e: 6nd means number of LSPs to M|

Processes
Theprocesses associated with the MSRP/MT_TT_So function are as depicted in Fifate 9

nx MT_CPs
Cl|_D/iPHB/oPHB/LSTACK CI_D/iPHB/oPHB/STTCK
4 \ 4 \4
MI_DestNode 1[)1é m]
To node#1 é Tonode#m |
Al_D/PHB Al_D/PHB
- v v

m X MSRP_APs

Figure 9-25f 7 MSRP/MT_A_So process

i To node#process:
This process enables eddPLS-TP LSPtraffic go to each ring node.
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9.3.4.2 MSRP to MPLS-TP adaptation sink function (MSRP/MT_A_SKk)

Symbol
The MSRP/MT A_SK function symbol is shown in FigureZhbg.

MSRP_CP

IE

MT/MSRP MT/MSRP_MP

“

MT_AP

Figure 9-25gi MSRP/MT_A_Sk function

Interfaces
The interbces are described in Tabld0d

Table 9-10d7T MSRP/MT _A_Sk interfaces

Input(s) Output(s)
perMT _AP[ 1Lém] per MT_CP[1..n]:
MT_AI_Data MSRP_CI_Data
MT_AI_PHB MSRP_CI_iPHB

MSRP_CI|_oPHB
MSRP_CI_LSTACK

Not e: 6nd means number of LSPs from MSRP

q

<

Processes
The processes associated withMiEfMSRP_A_Sk function are as depicted in Figus23.
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nx MT_CPs
CI_D/iPHB/oPHBLSTACK CI_D/iPHB/oPHBELSTACK
- A A A A
Fromnode#1 é Fromnode#m
A A
AI_D/PHB Al_D/PHB

m X MSRP_APs

Figure 9-25hT MSRP/MT_A_Sk process

i From node#process:
This process enabl®PLS-TP LSPs from each ringaffic go out of the ring.

94 MT diagnosticfunction
9.4.1 MT diagnosticfunctionsfor MEPs (MTDe)

9.4.1.1 MT diagnostictrail termination functionsfor MEPs (MTDe_TT)

The bidirectional MTDerail termination (MTDe_TT) function is performed by aloeated pair of
MTDe trail termination source (MTDe_TT_So) and sink (MTDe_TT_SKk) funstes shown in
Figure 926.

MTDe AP MTDe AP

T

MTDe MTDe RP MTDe

T

MT TCP MT TCP
G.8121-Y.1381(16)_F9-26

Figure 9-267 MTDe_TT
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9.4.1.1.1 MT diagnostictrail termination source function for MEPs (MTDe_TT_So)

Symbol
The MTDe_TT_So function symbol is shown in Figur@®
MTDe_AP
MTDe TT So_MP W MTDe_RP
MT TCP

G.8121-Y.1381(16)_F9-27

Figure 9-2717 MTDe_TT_So symbol

Interfaces
The nterface aredescribed inMrable 911.

Table 9-117 MTDe_TT_So interfaces

MTDe_TT_So_MP.
MTDe_TT_So_MI_GAL_Enable

MTDe_TT_So MI_TTLVALUE
MTDe_TT_So_MI_CV_OAM_Tool
MTDe_TT_So_MI_CV_Serie$) [Note]

MTDe _TT_So_MI_ITH_OAM_Tool

MTDe_TT_So_MI_ITH_Start
(CoSLength,Period)

MTDe TT_So_MI_ITH_ Terminate

MTDe TT_So_MI_LMo_OAM_Tool
MTDe_TT_So_MI_LMo_StartCoSPeriod) [1...Mwmo]
MTDe_TT_So_MI LMo _Intermediate_ Requd&t..Mimo]
MTDe_FT_So_MI_LMo_Terminate[1...Mio]

MTDe TT So MI_DMo OAM Tool

Input(s) Output(s)
MT De_AP: MT_TCP:
MTDe_Al_D MT_CI_D
MTDe_Al_oPHB MT_CI_oPHB
MTDe_Al_iPHB MT_CI_iPHB
MT De RP:
MTDe_RI_OAM_Info(D,CoSDP) MTDe_TT_So_MP.
MTDe_ RI_CI

MTDe_TT_So_MI_CV_Series_Res[Mote]
MTDe TT_So_MI_ITH_Result(Sent)

MTDe_TT_So_MI_LMo_Result(N_TF,N_LH
JF_TFF_LP)[1...Mwmo]
MTDe TT_So_MI_DMo_Result(count,B_FI
[J,F_FD[],N_FD[]D[1...Mbwmo]
MTDe_TT_So_MI_SLo_Result(N_TF,N_LH
F TFF_LF)[1...MyJ]
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Table 9-117 MTDe_TT_So interfaces

Input(s)

Output(s)

MTDe TT_So MI_DMo_Start
(CoSTest_ID,Length,Period)[1...Mo]

MTDe TT_So_MI DMo_Intermediate_Requdét..Mmo]

MTDe_TT_So_MI_DMo_Terminate[1...uo]

MTDe_TT_So_MI_1DMo_OAM_Tool
MTDe_TT_So_MI_1DMo_Start

(CoSTest_ID,Length,Period)[1...Mwod]
MTDe _TT_So_MI_1DMo_Terminate[1...Mwmd

MTDe_TT_So_MI_ SLo_OAM_Tool
MTDe TT_So MI_SLo_Start

(CoSTest_ID,Length,Period)[1...5]
MTDe _TT_So_MI SLo Intermediate Requf1...Myvo]
MTDe_TT_So_MI_SLo_Terminate[1...Mo]
MTDe TT_So MI_Admin_State
MTDe_TT_So_MI_Lock Instruct Enable

MTDe_TT_So_MI_DP_Loopback_Enable

MTDe _TT_So_TP.
MTDe_TT_So_TI_ TimeStampl

Recommendatian

NOTE: Theparameters for MI_CV_Series and MI_CV_ Series_ Result are not within the scope of tl

Processes

The processes associated with theDdTTT _So function are as depicted in Figu#e28.
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MTDe AP
Al D Al iPHB/oPHB

RI_OAM _Info(D, CoS, DP)

RI_LMRo(TxFCf, RxFCf, TxFCb, RxFCI, CoS)

RI_DMRo(TxTimeStampf, RxTimeStampf,

TxTimeStampb, RxTimeb, CoS, TestID)

___ | RI_SLRo(TXFCf, TXFCb, rTestlD)

RI_CI(D, iPHB, oPHB)

MI_CV_Series_Result()

MI_ITH_Result(Sent)

L J —» MI LMo Result(N_TF,N_LF, F TF,F_LF)[1..M,,]
Counter MI_DMo_Result(count, B_FD[], F_FD[], N_FD[][1..Mp]

1 11 MI _SLo Result(N_TF,N_LF,F TF,F_LF)[1..M]

MT_RP

< MI_GAL Enable
l MI_TTLVALUE

MI_CV_OAM_Tool
MI CV_Series()
MI_I1TH_OAM_Tool
< MI_ITH_Start(CoS, Length, Period)

> MI_ITH_Terminate
TxFCl MI_LMo OAM_Tool
MI LMo_Start(P, Period) [1...M;,,.]
MI_LMo_IntermediateRequest[1..M, ]
MI_LMo_Terminate[1..M,,,,]
MI1_DMo_OAM_Tool
MI DMo_Start(CoS, Test ID, Length, Period)[1...Mp,,]
MI_DMo_Intermediate_Request[1...M,,.]
MI_DMo_Terminate[1...Mp,]
MI_1DMo_OAM_Tool
MI_1DMo_Start(CoS, Test_ID, Length, Period)[1...M,p,,,]
MI_1DMo_Terminate[1...M ]
MI SLo OAM Tool
MI_SLo_Start(CoS, Test_ID, Length, Period)[1...Mg, ]
MI_SLo_Intermediate Request[1...Mg; ]
MI_SLo_Terminate[1...Mg; ]

MT_TT_So_MP

PDU
TTL
Channel
type
PHB

MEP on-demand
G-Ach insertion

A 4

source control

On-demand OAM
PDU generation
On-demand OAM

A A

— MI_DP_Loopback_Enable
Tl TimeStampl

v by

Dataplane
loopback <
source

MT_TT_So_TP

A

‘ * ¢ G.8121-Y.1381(16)_F9-28

CI D CI oPHB
CI_iPHB

MT_TCP

Figure 9-281 MTDe_TT_Soprocess

MEP on-demand G-ACh insertion: See clause 8.2.
OAM PDU generation: See clause 8.8.
On-demand OAM source control: See clause 8.8.
Dataplaneloopbacksource processSee clause 8.2.

Counter: This process is used to count packets fedemand loss measuremerikbe location of
the counter process is shown for illustration only. The exact set of packets to be counted is outside
the scopef this Recommendation.
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Defects None.
Consequent actions None.
Defect correlations None.

Performance monitoring: None.
9.4.11.2 MT diagnostictrail termination sink

Symbol

function for MEPs (MTDe_TT_Sk)

The MTDe_A_Sk function symbol is shown in Figure9.

MTDe AP

MTDe_TT Sk_MP W MTDe RP

MT _TCP
G.8121-Y.1381(16)_F9-29

Figure 9-2917 MTDe_TT_Sk symbol

Interfaces
The nterfaces aredescribed imMmable 912.

Table 9-127 MTDe_TT _Skinterfaces

MTDe TT_Sk MI_CV_OAM_ Tool
MTDe_TT_Sk _MI_TTH_OAM_Tool
MTDe_TT_Sk_MI_ITH_Start
MTDe_TT Sk _MI_1TH_ Terminate
MTDe_TT_Sk_MI_LMo_OAM_Tool
MTDe_TT_Sk_MI_DMo_OAM_Tool

MTDe TT_Sk MI_1DMo_OAM_Tool
MTDe_TT_Sk_MI_1DMo_Start(Test_ID,
COS[l...MlDMo]
MTDe_TT_Sk_MI_1DMo_Intermediate_Requdét
..Mimo]

MTDe TT Sk Ml 1DMo_ Terminatd...Mipmd]

Input(s) Output(s)
MT_TCP: MT De_AP:
MT_CI_D MTDe_Al_D
MT_CI_iPHB MTDe_Al_oPHB
MT_CI_oPHB MTDe_Al_iPHB
MT_CI_LStack MTDe_Al_LStack
MT De_RP:
MTDe_TT_Sk_MP: MTDe_RI_OAM_Info(D,CoSDP)
MTDe_TT_Sk_MI_ GAL_Enable MTDe_RI_CI

MTDe_TT_Sk _MP:
MTDe_TT_Sk _MI_ITH_Result(REC,CRC,BER,O
0)

MTDe_TT_Sk_MI_1DMo_Result(count,N_FD[}.

..Mbwo]]
MTDe TT_Sk _MI_Admin_State_Request
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Table 9-127 MTDe_TT _Skinterfaces

Input(s)

Output(s)

MTDe_TT_Sk MI_SLo_OAM_Tool
MTDe_TT_Sk MI_DP_loopback Enable

MTDe_TP:

MTDe_TT_Sk_TI_ TimeStampl

Processes

The processes associated with theD&TTT_Sk function are as depicted in Figu3e30.

MT_TT_Sk_RP

MTDe_TT_Sk_MP

MT_TT_Sk_TP

RI_ OAM Info(D, CoS, DP)

RI_LMRo(TxFCf, RxFCf, TxFCb, RxFCl, CoS)

RI_DMRo(TxTimeStampf, RxTimeStampf,
TxTimeStampb, RxTimeb, CoS, TestID)
RI_SLRo(TxFCf, TXFCb, rTestlD)

RI_CI(D, iPHB, oPHB)

MI_ITH_Result(REC, CRC, BER, 00)
MI_IDMo_Result(count, N_FD[])[1..Mp,, ]

MI_CV_OAM_Tool

MI_1TH_OAM _Tool
MI_I1TH_Start(Pattern)

MI ITH Terminate

MI_LMo_OAM_Tool
MI_DMo_OAM_Tool

MI_1DMo_OAM _Tool
MI_1DMo_Start(Test_ID, CoS)[1...M, ]
MI_1DMo_Intermediate_Request[1..M,; ;]

MI_1DMo_Terminate[1...M, o]
MI_SLo_OAM_Tool
MI_Dataplane_Loopback Enable

MI_GAL Enable
TI_TimeStampl

MTDe AP Al iPHB
Al oPHB Al D Al LStack

Al -~ b

A 4

On-demand OAM

TxFCI

Counter

Al F Y
non

OAM

reception

PDU

PHB
Channel
type

sink control

OAM PDU

OAM

MEP on-demand G-ACh extraction

>

Dataplane
Loopback sink

A 4

o

CIiPHB CI D CI LStack
CI_oPHB
MT_TCP G.8121-Y.1381(16)_F9-30

Figure 9-307 MTDe_TT_Sk process

MEP On-demand GACh extraction: See clause 8.TThe process of Cl_D is mada&ccording to
the following rule:

if ((MI_GAL_Enable && MT
('MI_GAL_Enable && 1stNibble(D) == 0b0001)) &&
On- demand_OAM) )

(Packet_Type(D) ==

forwardto G - ACh port

- label(D) == GAL) ||
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}else {

forward to data port

}

NOTET MT-label(D)and 1stNibble(D) are functions which return, respectiviély,Label field at the top of
the stack within the MPLS payload, the first nibble of the MPLS payload as defined in Figuad 6
[ITU-T G.8110.1].

These fields are used to identify&&Ch packetss described in section 4.2.1 tETF RFC 5586].

Packet_Type(D) is a protoespecific function that determines whether tradfic unit contains an
on-demand OAM packet.

OAM PDU reception See clause 8.8
On-demand OAM sink control: See clause 8.8
Dataplane loopbacksink process See clause 8.9.

Counter: This process is used to count packets fedemand loss measuremerifbe location of
the counter process is shown for illustration only. The exact set of packets to be counted is outside
the scopef this Recommendation.

Defects None
Consequent actions None
Defect correlations None

Performance monitoring:. None
9.4.1.2 MTDe to MT adaptation functions (MTDe/MT_A)

9.4.1.2.1 MTDe to MT adaptation source function (MTDe/MT_A_So)

This function consists ahput MT_CI and output MTDe_Al. The function inside is empty, i.e., the
input signals are simply paskt the output.

9.4.1.2.2 MTDe to MT adaptation sink function (MTDe/MT_A_SKk)

This function consists of input MTDe_Al and output MT_CI. The functimide is empty, i.e., the
input signals are simply paskt the output.

9.4.2 MT diagnosticfunctionsfor MIPs (MTDi)
9.4.2.1 MT diagnostictrail termination functions for MIPs (MTDi_TT)
9.4.2.1.1 MT diagnostictrail termination source function for MIPs (MTDi_TT_So)

Symbol
The MTDi_TT_Sofunction symbol is shown in Figure3lL
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MTDi AP

MTDi_TT So MP W MTDi_RP

MT TCP

G.8121-Y.1381(16)_F9-31

Figure 9-3117 MTDi_TT_So symbol

Interfaces

The nterfaces aredescribed inMmable 913.

Table 9-137 MTDi_TT_So interfaces

Input(s)

Output(s)

MTDi_AP
MTDi_Al_D
MTDi_Al_iPHB
MTDi_Al_oPHB
MTDi_Al_Lstack

MTDi_RP
MTDi_RI_OAM_lInfo (D, CoS, DP)
MTDi_RI_CI

MTDi_TT_So_MP
MTDi_TT_So_MI_GAL_Enable
MTDi_TT_So_MI_TTLVALUE
MTDi_TT_So_MI_MIP_ID
MTDi_TT_So_MI_CV_OAM_Tool
MTDi_TT_So_MI_DP_Loopback Enable

MT_TCP
MT_CI_D,
MT_CI_iPHB,
MT_CIl_oPHB,
MT_CI_LStack

Processes

The processes associated with theDMTTT_So function are as depicted in Fig@r82.
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MTDLAP Al _D/iPHB/oPHB Al LStack
r
Data
MI _GAL Enable »
MI_TTLVALUE 2 _
o8
= T
MI_MIP_ID 36 ?1:_5 PDU £ 3
MI_CV_OAM Tool o =] oF > E .g
= £ |TTL 3=
= o = g s =R}
S o Z 5 | pHB Z| 5<
55101 £ S [Chanselnpe | © | &©
RI_OAM_Info(D, P, DP) T3 T A AlicAPON =
S o &
RI_CI(D, iPHB, oPHB) p Data-plane
loopback
MI Dataplane Loopback Enable > source
Yvy v

CI_D/iPHB/oPHB CI LStack

MT_TCP G.8121-Y.1381(16)_F9-32

Figure 9-3217 MTDi_TT_So Process

MIP On-demand OAM G-ACh insertion: The MIP OAM insertion process inserts OAtvaffic
units that are generated in tEDi_TT_So process into the streamtiaffic units.

The GAL is used or not according to the MI_GAL_Enable parameter.
OAM PDU generation: See clause 8.8.
On-demand OAM source control: See clause 8.8.

Dataplaneloopbacksource processSee clause 8.2.

Defects None.
Consequent actions None.
Defect correlations None.

Performance monitoring: None
9.4.21.2 MT diagnostictrail termination sink function for MIPs (MTDi_TT_Sk)

Symbol
The MTDi_TT_Sk function symbol is shown iRigure 933.
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MTDi_AP
MTDi_TT So MP W MTDi_RP
MT_TCP

G.8121-Y.1381(16)_F9-33

Figure 9-3317 MTDi_TT_Sk symbol

The nterfaces aredescribed inmMmable 914.

Table 9-147 MTDi_TT_Sk interfaces

Input(s)

Output(s)

MT_TCP
MT_CI_D
MT_CI_iPHB
MT_Cl_oPHB
MT_CI_LStack

MTDi_TT_Sk_MP
MTDi_TT_Sk_MI_GAL_Enable
MTDi_TT_Sk_MI_MIP_ID
MTDi_TT_Sk_MI_CV_OAM_Tool
MTDi_TT_Sk_MI_DP_Loopback_Enable

MT Di_AP
MTDi_Al_D
MTDi_Al_iPHB
MTDi_Al_oPHB
MTDi_Al_LStack

MTDi_RP
MTDi_RI_OAM_lInfo (D, CoS, DP)
MTDi_RI_CI

Processes

The processes associated with theDVMTTT_SK function are as degted in Figured-34.
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Al_D/iPHB/oPHB/LStack
A A A A
MI_GAL Enable Data
MI_MIP 1D ’
MI_CV_OAM_Tool L <Ec a
c.g
Lyl > - ER
< — = —
SE "= E%
TE =3 Y5
g o S 2 | PDU 8 <
X SE = | PHB =| g¢
RI OAM Info(D, P, DP) |« ol e <| =
o Channel type | ©
Tt
RI_CI(D, iPHB, oPHB) |« IIJatazlanke
MI_Dataplane Loopback Enable > OZ?HEL
CI_D/iPHB/oPHB/LStack
MT_TCP

G.8121-Y.1381(16)_F9-34

Figure 9-341 MTDi_TT_Sk Process

MIP On-demand OAM G-ACh extraction: The MIP OAMextraction processlassifiesthe OAM
traffic units targeted tahe MIP to whichthis MTDi_TT belongs as configured by MI_MIP_ID
and delivers them to th®@n-demand OAM PDUWeceptionprocess All the other traffic units are
delivered to MTDi_AP. The process is made according to the following rule:

if ((TTL(D) ==0) &&
((MI_GAL_Enable && MT - label(D) == GAL) ||
('MI_GAL_Enable && 1stNibble(D) == 0b0001)) &&
(Packet_Type(D) == OnDemandForThisMIP) )

{

forwardto G - Ach port
}else {

forward to data port
}

NOTET For LSP andgseudowire MIPs, MAlabel(D), 1stNibble(D) and TTI) are functions which return,
respectively, the Label field at the top of the stack within the MPLS payload, the first nibble of the MPLS
payload and the TTL field as defined in Figur8 6f [ITU-T G.8110.1].

These fields are used to identify&Ch packés as described in clause 4.2.1 I&TF RFC 5586].

Packet_Type(D) is a protoespecific function that determines whether ttadfic unit contains a
on-demand OAM packedb be processed by this MIP.
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OAM PDU reception See clause 8.8.
On-demand OAM sink control: See clause 8.8.
Dataplaneloopbacksink process:See clause 8.9.

Defects None.
Consequent actions None.
Defect correlations None.

Performance monitoring: None.

9.42.2 MTDito MT adaptation functions (MTDI/MT_A )

The MTDI/MT adaptation function is an empty function; it is included to satisfy the modelling
rules.

The bidirectional MTDI/MT adaptation function is performed by alamated pair of MTDOMT
adaptation sourceMTDi/MT_A_So)and sink (MTDIMT _A_Sk) functions

9.42.2.1 MTDito MT adaptation sourcefunctions (MTDI/MT_A_So0)

Symbol
The MTDi/MT_A_Sofunction symbol is shown in Figure3b.
MT _CP
MTDi/MT

MTDi_AP G.8121-Y1381(16)_F9-35

Figure 9-357 MTDI/MT_A_Sosymbol

Interfaces
The nterfaces aredescribed inable 915.
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Table 9-157 MTDI/MT_A_So interfaces

Input(s) Output(s)
MT_CP: MTDi_AP:
MT_CI_D MTDi_Al_D
MT_CI_iPHB MTDi_Al_iPHB
MT_CIl_oPHB MTDi_Al_oPHB
MT_CI_LStack MTDi_Al_LStack
Processes

The processes associated with theD\WT _Sk function are as depicted in Figude36.

CI D CI iPHBCI oPHB CI LStack

A

Al D Al iPHB Al oPHB Al LStack

G.8121-Y.1381(16)_F9-36

Figure 9-3617 MTDI/MT_A_So process

Defects None.
Consequentactions: None.
Defect correlations None.

Performancemonitoring: None.

9.422.2 MTDi to MT adaptation sink function (MTDi/MT_A_Sk)

Symbol

The MTDI/MT_A_Sofunction symbol is shown in Figure3.

MTDi/MT Sk MP

MTDi_CP

T

MTDi/MT

MTDi_AP
G.8121-Y1381(16)_F9-37

Figure 9-371 MT Di/MT_A_Sk symbol

Interfaces

TheMTDI/MT_A_SKk interface aredescribed imrable 916.
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Table 9-16 7 MT Di/MT _A_<K interfaces

Input(s) Output(s)
MTDi_AP: MT_CP:
MTDi_Al_D MT_CI_D
MTDi_Al_iPHB MT_Cl_iPHB
MTDi_Al_oPHB MT_CI_oPHB
MTDi_Al_LStack MT_CI_LStack

MTDI/MT_Sk_MP :
MIDI/MT_A_MI_DS_MP_Type

Processes
The processes associated with theDNMT _A_Sk function are as depicted in Figude38.

CI D CI iPHBCI oPHB CI LStack

[T 1

MI_DS_MP_Type —>| TTL check |

Al D Al iPHBAI oPHB Al LStack
G.8121-Y.1381(16)_F9-38

Figure 9-3817 MT Di/MT _A_Sk process
TTL check process

For LSP andpseudowire MIPs, the TTtheck process examines the TTL figiddthe MTDi_Al_D
traffic unit. TTL check process drops all MPLE® packets with TTL = 0 by default
(MI_DS_MP_Type set to none).

When MI_DS_MP_Type is set to MIP, TTL check process drops only user data-ViPlp&ckets
with TTL = 0 while OAM packets with TTL = 0 are not dropped in this processaefdrwarded.

When the MI_DS_MP_Type is set to MEP, TTL check process does not alochMPLSTP
packet with TTL = 0: all MPLSTP packets with TTL = 0 are forwarded.

NOTE T The MI_DS_MP_Type parameter should be properly configured by the EMF on the basis of the
MPLS-TP connection configuration within the node and not exposed to the apesa®® configuration
parameter of thesquipment managementinterface. Examples of MI_DS_MP_Type configuration are
described in Appendix .

Defects None.
Consequentactions: None.
Defect correlations None.

Performancemonitoring: None.

95 MPLS-TP MEP and MIP functions

MEP and MIP compound functions are defined in [{TUG.806]. This clause specifies the
composition of those functions with MT termination, adaptation and diagnostic atomic functions
described in clauses 9.2, 9.3 and 9.4 respectively.
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95.1 MPLS-TP NCM MEP function

An MPLSTP network connection monitoringNCM) MEP function is capable of originating,
filtering and terminating proactive MPLEP OAM signals and originating, responding to and
terminating diagnostic MPL$P OAM signals at the MPL-SP layer.The NCM MEPis conposed

of MT_TT, MTDe/MT_A andMTDe TT atomic functionsThis MEP is located at the MPLE?
layer boundary and connected with MT/client_A or MT/MT_A.

Figure9-39 illustratesMT NCM MEP compound functions

O
G.8121-Y.1381(16)_F39

Figure 9-3917 MT NCM MEP compound functions
952 MPL S1 TGM MEP function
Tandemconnectionrmonitoring (TCM) can be supported by the instantiatiosutstpath

maintenanceentity (SPME), as described in [IETF RFC 6371], that has a 1:1 relationship with the
monitored conneain.

A MPLS-TP TCM MEP function is capable of originating, filtering and terminating proactive
MPLS-TP OAM signals and originating, responding to and terminating diagnostic MPLSAM
signals atthe MPLS-TP sublayer. The TCM MEPis conposed of MT_TT MTDe/MT_A and
MTDe_TT atomic functions

Figure9-40 illustratesMT TCM MEP compound functions

Draft Rec. ITU-T G.8121/Y.1381(2017) 105



-106-
SG15TD228/WP3

¥

G.8121-Y.1381(16)_F40

Figure 9-407 MT T CM MEP compound functions
95.3 MT MIP function

An MT MIP function is capable of responding to-demand MT OAM signals at one of the
MPLS-TP (sub)layers in both directions. The MIP combines backto-back hafMIP functions.

It consists oftwo pairs of MTDI/MT_A and MTDi_TT atomic functionseach facing opposite
directions

Figure9-41 illustratesMT MIP compound functions

G.8121-Y.1381(16)_F41

Figure 9-4117 MT MIP compound functions
95.4 MT half MIP function

An MPLS-TP half MIP function is capable of responding tedeamand MPLSTP OAM signals at
one of the MPLSTP sublayers in a single directiomhe half MIP is composed of a pair of
MTDi/MT_A andMTDi_TT atomic functions.

Figure9-42 illustratesMT half MIP compound functions
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I
o/

O
G.8121-Y.1381(16)_F42

Figure 9-427 MT half MIP compound functions

10 MPLS-TP to NonrMPLS-TP client adaptation functions

10.1 MPLS-TP to ETH adaptation function (MT/ETH_A)

The MPLS-TP to ETH adaptation functionshat includes CSF processes are specified in {TTU
G.8121.1] and [ITUT G.8121.2].

10.1.1 MPLS-TP to ETH adaptation source function (MT/ETH_A_So)
This function maps the ETH_CI information for transport in a MT_AlI signal.

The informaion flow and processing of the MT/ETH_A_So function is defined with reference to
Figurel0-1.

Symbol
ETH CI
MT/ETH A So .\'[l—\ MT/ETH A So /
MT_Al G.8121-Y.1381(13)_F10-1
Figure 10-17 MT/ETH_A_So function
Interfaces

TheMT/ETH_A_Sointerfaces aredescribed immable 101.

Table 1017 MT/ETH_A_So inputs and outputs

Input(s) Output(s)
ETH_FP: MT_AP:
ETH_CI_Data MT_AI_Data
ETH_CI_P MT_AI_PHB

ETH_CI_DE
MT/ETH_A_So_MP:
MT/ETH_A So MI_AdminState
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Table 1017 MT/ETH_A_So inputs and outputs

Input(s) Output(s)

MT/ETH_A_So_MI_FCSEnable
MT/ETH_A_So_MI_CWEnable
MT/ETH_A_So_MI_SQUse
MT/ETH_A_So_MI_PRIZoSMapping
MT/ETH_A_So_MI_MEP_MAC
MT/ETH_A_So_MI_Client_MEL*
MT/ETH_A_So_MI_LCK_Period
MT/ETH_A_So_MI_LCK_Prt
MT/ETH_A_So_MI_MEL*

* ETH OAM related

Processes
The processes associated with the MT/ETH_A_So function are as depicted in Figure 10

ETH_CI
1] & M
ofal|y < MI_MEP_MAC
GLCK < MI_Client. MEL
enerate | MI_LCK_Period
< MI_LCK_Pri
RARER
[ Normal | Lock |
Selector < MI_Admin_State
L
Q| a a
VIR
OAM MEL Filter < MI_MEL
L
Q| a a
VIR
| 802.3 MAC FCS |&—M|_Fc3enab|e
L
Q| a a
v VvV
S Maobi |%—MI_CWEnabIe
| QoS Mapping <1 MI_sQuse
m
a I
o
v Vi
| CW Insertion |<——M|_PRlzcosMapping
m
[a) I
o
Vi
Insert S bit
[a1]
[a) T
o
Vi
MT_Al

Figure 10-217 MT/ETH_A_So process diagram
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I LCK generaton process:
See clause 8.1& [ITU-T G.802].

I Selector process:
See clause 8.1& [ITU-T G.802]. The normal Cl is blocked if Admin_State = LOCKED.

i OAM MELfilter process:
Seeclause 8.1.Df [ITU-T G.8021].

i 802.3 MAC FCS generation:

See clause 8.1 of [ITU-T G.802]. MAC FCS generation is optional (see [IETF RFC 4720] and
[ITU-T Y.1415]): MAC FCS is generated if MI_FCSEnabledrise.

i QOS mapping process:
This process nps the Etherndbased QoS signals into MPisased QoS signals.

The CoS part of the Al_PHB is generated by the received CI_P according to the 1:1 mapping
configured by the MI_PRIRoSViapping.

The DP part of the Al_PHB is generated by the received Cl_DE @iogaio the following rule:

If CI_DE = True
DP(AI_PHB) = Yellow
Else
DP(AI_PHB) = Green

I CWinsertion process:
See clause 8.5.1.

I InsertShit process
A 1-bit S Field set to 1 (bottom of label stack) is inserted to indicate the client is not MPLS.

Defects None
Consequent actions None
Defect correlations None

Performance monitoring: None

10.1.2 MPLS-TP to ETH adaptation sink function (MT/ETH_A_SK)
This function extracts the ETH_CI information from a MT_AlI signal.

The information flow and processing of the MT/ETH_A_Sk function is defined with reference to
Figurel10-3.

Symbol
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\ MT/ETH_A_Sk /—» MT/ETH_A_Sk_MI
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Figure 10-317 MT/ETH_A_Sk function

Interfaces

TheMT/ETH_A_Skinterfaces aredescribed imable 162.

Table 10-27 MT/ETH_A_Sk Inputs and Outputs

Input (s)

Output(s)

Each MT_AP:
MT_AI_Data
MT_Al_PHB
MT_AIl_TSF
MT_AI_AIS
MT/ETH_A_Sk_MP:

MT/ETH_A_Sk_MI_FCSEnable
MT/ETH_A_Sk_MI_ONEnable
MT/ETH_A_Sk_MI_SQUse
MT/ETH_A_Sk_MI_GAL_Enable
MT/ETH_A_Sk_MI_CoS2PRIMapping

MT/ETH_A_SK_MI_MEL *

MT/ETH_A_Sk MI_Admin_State
MT/ETH_A_Sk MI_LCK_Period *
MT/ETH_A_Sk MI_LCK_Pri *
MT/ETH_A_Sk MI_Client_MEL *
MT/ETH_A_Sk MI_MEP_MAC *
MT/ETH_A_Sk MI_AIS_Pri *
MT/ETH_A_Sk MI_AIS_Period *

* ETH OAM related

ETH_FP:
ETH_CI_Data
ETH_CI_P
ETH_CI_DE
ETH_CI_SSF

MT/ETH_A_Sk _MP:
MT/ETH_A_Sk MI_pFCSErrors
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Processes
The processes associated with the MT/ETH_Afufiction are as depicted in Figure-40
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ETH_CI

Selector MI_Admin_State

Normal Lock

MI_LCK_Period
Ge';}ifate MI_LCK_Pri
MI_MEP_MAC
MI_Client_MEL
AIS
Insert MI_AIS_Period
MI_AIS_Pri
Consequent
Actions
OAM MEL Filter MI_MEL
802.3 MAC Frm Chk MI_FCSEnable
pFCSErrors
QoS Mapping MI_PSC2CoSMapping
CW Extraction MI_CWEnable
MI_SQUse

Extract S bit

G-ACh Filter

MT_Al
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Figure 10-417 MT/ETH_A_Sk process diagram

I Selector process:
See clause 8.1& [ITU-T G.802]. The normal Cl is blocked if Admin_State = LOCKED.

I LCK generate process:
See clause 8.1&f [ITU-T G.8021].

I AlSinsert process:
See clause 84.0of [ITU-T G.802].

i OAM MELfilter process:
See clause 8.1df [ITU-T G.8021].

i "802.3 MAC Frame Check" process:

See clause 8.2 of [ITU-T G.8021]. MAC Frame Check is optional (see [IETF RFC 4720] and
[ITU-T Y.1415]): MAC FCS is checked if MI_FCSEnabledrise.

i QOS mapping process:
This process maps the MPifased QoS signals into Ethertetsed QoS signals.

The CI_P is genated by the received PSC part of the Al_PHB according to the 1:1 mapping
configured by the MI_CoS2PRIMapping.

The CI_DE is generated by the received DP part of the Al_PHB according to the following rule

If DP(AI_PHB) = Green
CI_DE = False
Else
CI_DE = True

I CWextractionprocess
See clause 8.5.2.

i G-AChfilter process

This process removes all the received traffic units which afC6 encapsulated, which include
GAL or not depending on the MlI_GAL_Enable.

i ExtractSbit process

Extract and procesthe tbit S Field: the retrieved S Field should have the value 1 (bottom of
labelstack) to indicate the client is not MPLS: for such case the traffic unit is accepted and
forwarded (together with the PHB information) after extraction of thé 8eld to the next process.

For the case the-Bit has the value 0, the traffic unit is silently discarded.

Defects None

Consequent actions
The function shall perform the following consequent actions:
aSSF « AIl_TSF and (not Ml_Admin_State == LOCKED)

aAlS « Al AIS
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Defect correlations None
Performance monitoring: For further study.

10.2 MPLS-TP to SCC and MCC adaptation functions

This clause provides the descriptions of the MRAIESadaptation functions for the MP{13 MCC
and SCC.

Figurel0-5 shows theMPLS-TP adaptation functions providing access to the MCC and SCC.
These MT/MCC and MT/SCC adaptation functions are defined in more detail below.

In case that the client is MPERP, MT/Client will be MT/MT,

MCC FPs SCC FPs
:I »; :? A; 7 h; = A; :2 = w0 h; Client_CPs/FPs
\ MT/MCC / \ MT/SCC / \ MT/Client
MT AP
MT TCP

G.8121-Y.1381(13)_F10-5

Figure 10-517 MT/SCC_A function, MT/MCC_A functi on,
and MT/client_A function

10.2.1 MT/SCC_A adaptation function

The MT to SCC adaptation function provides access to the SCC for signalling communication. It is
used for the scenarios where téigndling communicationnetwork (SCN) utilizes the SCC as
defined in [IETF RFC5718].

10.2.1.1 MT to SCC adaptation source function (MT/SCC_A_So function)

The MT/SCC_A_So function maps the SCN data into thACGh SCC packets as defined in
[[ETF RFC 5718]. The diamonds in Figud€-6 represent traffic shaping andoraitioning
functions that may be needed to prevent the SCC forwarding points from exceeding their committed
bandwidth in congestion situations. These traffic shaping and conditioning functions as well as the
related bandwidth management and bandwidthgasseént functions are outside the scope of this
Recommendation.

The information flow and processing of the MT/SCC_A_So functions is defined with reference to
Figures10-6 and 1607.
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Symbol

SCC_FPs

MT/SCC A So MP—\ MT/SCC

MT_AP G.8121-Y.1381(13)_F10-6

Figure 10-6 17 MT/SCC_A_So function

Interfaces
TheMT/SCC_A_Sainterfacs aredescribed infable 1063.

Table 10-37 MT/SCC_A_So inputs and outputs

Input(s) Output(s)
SCC_FP MT_AP:
SCC_CI.D MT_Al_ D
MT/SCC_A_So_MP. MT_Al_PHB

MT/SCC_A_So_MI_ECC_CoS
MT/SCC_A_So_MI_GAL_Enable

Processes
The process associated with the MT/SCC_A_So function is as depicted in Figre

SCC_CP

SCC_CID

ECC
Mapping

MI_GAL_Enable

MI_ECC_CoS
MT/SCC_A_So_MP

\ 4

MT_Al_D

MT_AP

Figure 10-717 MT/SCC_A_So processes
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ECC mapping process See clause 8.7.11

Defects None.
Consequent actions None.
Defect correlations None.

Performancemonitoring: None.

10.2.1.2 MT to SCC adaptation sink function (MT/SCC_A_Sk function)

The MT/SCC_A Sk functiorextracts the SCN from the -&Ch SCC packets as defined in
[[ETF RFC5718].

The information flow and processing of the MT/SCC_A_Sk functions is defined with reference to
Figures 168 and 109.

Symbol

SCC FPs

| \

OSI

FwP
IPv6
FwP
FwP

IPv4

MT/SCC_A_Sk_MP \  MT/SCC

MT AP G.8121-Y.1381(13)_F10-8

Figure 10-817 MT/SCC_A_Sk function

Interfaces
TheMT/SCC_A_Skinterfacs aredescribed infable 104.

Table 10-47 MT/SCC_A_Sk inputs and outputs

Input(s) Output(s)
MT_AP: SCC_FP.
MT_Al D SCC _CI. D
MT_Al_PHB SCC_CI_SSF

MT_Al_TSF
MT/SCC_A_Sk_MP:
MT/SCC_A_Sk_MI_GAL_Enable

Processes
The pocesses associated with the MT/SCC_A_Sk function are as depicted in Fgure
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scc_cp

SCC_CI_D SCC_CI_SSF

A A

ECC Consequent
Demapping actions

A A

MI_GAL_Enable
MT/SCC_A So_MP

MT_Al_D MT_Al_TSF

MT_AP
Figure 10917 MT/SCC_A_Sk processes

ECC demapping processSee clause 8.¥.2

Defects None.

Consequent actions The function shall perform the following consequactions:
aSSk« Al_TSF

Defect correlations None.

Performance monitoring: None.

10.2.2 MT/MCC_A Adaptation Function

The MT to MCC adaptation function provides access to the MCC for signalling communication. It
is used for the scerias where the MCN utilizes the MCC as defined in [IETF RIA18].

10.2.2.1 MT to MCC adaptation source function (MT/MCC_A_So function)

The MT/MCC_A_So function maps the MCN data into theAGh MCC packets as defined in
[[ETF RFC 5718]. The diamonds in Figel0-10 represent traffic shaping and conditioning
functions that may be needed to prevent the MCC forwarding points from exceeding their
committed bandwidth in congestion situations. These traffic shaping and conditioning functions as
well as the relat bandwidth management and bandwidth assignment functions are outside the
scope of thilRecommendation.

The information flow and processing of the MT/MCC_A_So functions is defined with reference to
Figures10-10 and 1611.
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Symbol

MCC_FPs

A
A = - = . F

MT/MCC_A So MP MT/MCC

MT_AP G.8121-Y.1381(13)_F10-10

Figure 10-107 MT/MCC_A_So function

Interfaces
TheMT/MCC_A_Sointerfaces aredescribed inable 1065.

Table 1057 MT/MCC_A_So inputs and outputs

Input(s) Output(s)
MCC_FP: MT_AP:
MCC_CI_D MT_Al_ D
MT/MCC_A_So_MP: MT_Al_PHB

MT/MCC_A_So_MI_ECC_CoS
MT/MCC_A _So_MI_GAL_enable

Processes
The process associated with the MT/MCC_A_So function depgcted in Figurd0-11.

MCC_CP

MCC_CI_D

Mapping

Ml GAL:enabIe
MT/MCC_A So MP

MI_ECC_CoS

A 4

MT_AI_D

MT_AP

Figure 10-117 MT/MCC_A_So processes

MCC mapping process See clause 8.7.1
Defects None.
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Consequent actions None.
Defect correlations None.
Performancemonitoring: None.
10.2.2.2 MT to MCC adaptation sink function (MT/MCC_A_Sk function)

The MT/MCC_A_Sk function extracts the MCN data from théAGh MCC packets as defined in
[[ETF RFC5718].

The information flow and processing of the MT/MCC_A_Sk functions is defined with reference to
Figures10-12 and 1613.

Symbol

MCC FPs
— e,

4
P
6
P

o= P o= L

] [) 1
1P
Fv
0Sl1
FwP

Fv

MT/MCC A Sk MP MT/MCC

MT AP G.8121-Y.1381(13)_F10-12

Figure 10-127 MT/MCC_A_Sk function

Interfaces
TheMT/MCC_A_Skinterfaces aredescribed inrable 106.

Table 1067 MT/MCC_A_Sk inputs and outputs

Input(s) Output(s)
MT_AP: MCC_FP:
MT_Al D MCC_CI D
MT_AI_PHB MCC_CI_SSF

MT_Al_TSF

MT/MCC_A_Sk_MP:
MT/SCC_A_Sk_MI_GAL_Enable

Processes
The processes associated with the MT/MCC_A_Sk function are as depicted inleidie
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MCC_CP

MCC_CI_D MCC_CI_SSF

A A

Consequent

eI actions

A A

MI_GAL_Enable
MT/MCC_A So MP

MT_Al_D MT_AIl_TSF

MT_AP

Figure 10-137 MT/MCC_A_Sk processes

ECC demapping processSee clause 8.1.2

Defects None.
Consequent actions The function shall perform the following consequent actions:

aSSk« Al TSF

Defect correlations None.
Performance monitoring: None.

11 Non-MPLS-TP server to MPLS-TP adaptation functions

11.1 SDH to MPLS-TP adaptation function (S/MT_A)

11.1.1 VC-nto MPLS-TP adaptation functions (9/MT_A; n=3, 3X, 4, 4X)
11.1.1.1 VC-nto MPLS-TP adaptation source function (%/MT_A_So)
This function maps MT_CI information onto a Sn_Al signal (n=%, 3}, 4X).

Data at the Sn_AP is a V& (n=3, 3X, 4, 4X), having a payload as describedimU-T G.707,
but with indeterminatpath overheadROH) bytes: J1, B3, G1.

Symbol
TheSn/MT_A_So function symbol is shown in Figuié-1.
SCC CI MT CI
Sw/MT_A_So "' > SwMT_A_So M
'_',Mi.‘m I'l

!

I

Sn ClI G.8121-Y.1381(13)_F11-1

Figure 11-17 Sn/MT_A_So symiol
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Interfaces

TheSn/MT_A_Sointerfacs aredescribed imrable 111.

Table 11-17 Sn/MT_A_

So interfaces

Input(s)

Output(s)

Each MT_CP:
MT_CI_Data
MT_CI_iPHB
MT_CIl_oPHB
SCC_CP:
SCC_CI_Data

Sn _TP:
Sn_TI_Clock
Sn_TI_FrameStart
Sn/MT_A_So_MP:

Sn/ MT_A_So_MI Label [ 1éM]
Sn/ MT_A_So_MI _LSPType[ 168
Sn/MT_A _So_MICoY 1 é M]

Sn/ MT_A_So_PHB2TCMapping
Sn/ MT_A_So_MI _QoSEncodi n

SAYMT_A_So_MI_Modé 1 é M]

SWYMT_A_So MI_GAL_Enabl¢ 1 é]M

Sn_AP:
Sn_Al_Data
Sn_Al_Clock
Sn_Al_FrameStart
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Processes

A process diagram of this function is shown in Figlte?.

MT_ y MT_

MI_Label 1 é M] Cl_D[1] e Cl_D[M] SCC_CI
MI_LSPTypd 1 é M]
MI _PSC[ 1éM]
MI _PHB2TCMappi|lng[ 1¢é M] <«
MI_QoSEncodingMod¢l 1 é M v e y
MI_Mode 1 é M]

A 4

TC/Label Processe

1°ZJ

muxed
vy MT_CI_D

Queuing

A 4 A

MI_SCCType MPLS-TP Specific
GFPF Processes

GFP_FS GFP_Frame

A 4

\ 4 \ 4

_ Common
CmuxActive=false GFPF processes

GFP_FS GFP_Frame

A A
— Sn_TI_CK
VC-n specific [¢——

GFPF processes e SDTLES

Sn_ALD |Sn_Al_CK |Sn_AI_FS
y A A 4
VC-n specific

processes

(Sn_ALD J?n_AI_CK (Sn_ALFS
Figure 11-27 Sn/MT_A_So process diagram

i TC/Label processes:
See clause 8.2.1.

i Queuing process:
See clause 8.3.

I MPLSTP-specific GFPF source process:
See clause 8.4.1.

i Common GFP source process:

See clause 8.5.3.1 of [I[FOUG.806]. GFP channel multiplexing is not supported
(CMuxActive=false).
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I VC-n specific GFP source process:

See clause 8.5.2.1 of [IFO G.8(6]. The GFP frames are mapped into the-V@ayload area
according taclausel0.6 of [ITU-T G.707].

i VC-n specific source process:

C2: Signal label information is derived directly from the Adaptation function type. The value for
"GFP mapping" in Tabl@-11of [ITU-T G.707] is placed in the C2 byte position.
H4: For Sn/MT_A_So with n=3, 4, the H4 byte is sourced agaxibs.

NOTE 17 For Sn/MT_A_So with n=3, 4-X, the H4 byte is undefined at the -8nAP output of this
function (as per clause 12 of [ITUOG.783]).

NOTE 271 For Sn/MT_A_So with n=3, 4,-X, 4-X, the K3, F2, F3 bytes are undefined at theXxSiP
output of this function (as per clause 12 of [FTU5.783]).

Defects None.
Consequent actions None.
Defect correlations None.

Performancemonitoring: For further study.

11.1.1.2 VC-nto MPLS-TP adaptation sink function (7/MT_A_SKk)

This function extracts MT_CI information from the Sn_Al signal (n=3¢,34, 4X), delivering
MT_CI.

Data at the Sn _AP is a V& (n=3, 3X, 4, 4X) but with indégerminate POH bytes J1, B3, G1, as
per[ITU-T G.707.

Symbol
TheSn/MT_A_Sk function symbol is shown in Figudel-3.
SCC CI MT CI

N\ / . - .
- . —» SIMT_A_Sk_MI
\ Sn/MT A Sk /

f

Sn ClI G.8121-Y.1381(13)_F11-3

Figure 11-37 Sn/MT_A_Sk symbol
Interfaces
TheSn/MT_A K interfacs aredescribed ifmable 112.

Table 11-:27 Sn/MT_A_SKk interfaces

Input(s) Output(s)
Sn_AP. Each MT_CP:
Sn_Al_Data MT_CI_Data
Sn_Al_ClocK MT_CI_iPHB
Sn_Al_FrameStart MT_CI_oPHB
Sn_Al_TSF MT_CI_SSF
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Table 11-:27 Sn/MT_A_Sk interfaces

Input(s) Output(s)
Sn/MT_A_Sk_MP: MT_CI_LStack
Sn/MT_A_ Sk _MI_SCCType
Sn/ MT_A_Sk_MI _Label]| 1éMscc_cp_
Sn/MT_A_Sk Ml—LSPType[18CCCIData
Sn/MT_A_ k_MI_CoS[ 1é M] SCC_C|_SSF
Sn/ MT_A_Sk_MI _TC2PHBMap T A .
Sn/ MT_A_Sk_MI _QoSDecodil| >MI_ASKMP
SHMT_A_Sk_MI_Moddq 1 é M] SN/MT_A_Sk _MI_AcSL
Sn/MT_A_Sk_MI_AcEXI

Sn/MT_A_Sk_MI _LCK Peri Sn/MT_A_Sk_MI_LastInvalidUPI

, Sn/MT_A Sk _MI _cPLM
Sn/MT_A_Sk Ml _LCKCoY 1 é M] Sn/MT A Sk MI cLED
Sn/MT_A Sk _MI _Admin_State R

SN/IMT_A Sk MI AIS_Peri od[ 1¢é M]
Sn/MT_A_Sk MI AIS CoY 1 é M]
Sn/MT_A Sk _MI GAL enabl¢ 1 é M]
Sn/MT_A_Sk_MI _LCK OAM_Tool[ 1 é M]
Sn/MT_A_Sk_MI AIS OAM_Tool[ 1 é M]

Sn/MT_A_Sk_MI_CEXM
Sn/MT_A_Sk_MI_CUPM
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Processes
A process diagram of this function is shown in Figlted.

MI_CI_

MT_ MT ¢
CLSSF CLSSAM] “CAlB/\PHB/oPHEﬁ] gl DiPHBIOPHEM] [Lf_‘?,lc]k cS;E%‘ zics_sp
€ 3
Selector Selector . MI_Admin_State
L’@ Lo l] g Uhemal [ Lecl] MI_LCK_PeriodCoSOAM_Tool[1...M]

MI_Labe[ 1 é M] Conseque ”“"“E"’":‘fs e — MI_GAL_Enabl¢ 1 é M]
MI_LSPTypd 1 é M] I_ Action j‘ Insert I_IGeneral nsert fe]G % MI_AIS_PeriodCoSOAM_Tool[1...M]
MI_Cog 1 é M] P MI_GAL_Enablg 1 é M]
MI _PHB2TCMappifngl1éM]
MI_QoSEncodingMod¢l 1 é]M é é
MI_Mode] 1 é]M N

» TC/Label Processes

A Muxed D Muxed LStack
Label Stack Copy]
MI_LastinvalidPI Clinet_SH Muxed MT_CI_D

MPLS-TP Specific R
4 GFPF Processes > MI_cUPM

MI_AGEXI T

Common
CmuxActive=false GFPF processes

MI_SCCType

A

MI_CEXM

v

Y 7}
GFP_Frame/SF/IFS

VC-n specific
GFRF processes

» MI_cLFD

Sn_Al_DI/CK/SF/TSF

MI_Ag¢SL VC-n specific >

» MI_cPLM
processes -
A A A A

A

Sn_Al_DICK/SFITSF

Figure 11-417 Sn/MT_A_Sk process diagram

i Selectorgenerationprocess:
See clause 8.6.The normal Cis blocked if Admin_State = LOCKED.

i AlSinsertprocess:
See clause 8.6.Zhere is a single Al#hsert process for each MT.

i LCK generationprocess:
See clause 8.6.3. There is a single Lg&€eratiorprocess for each MT.

I TC/Labelsinkprocesses:
Seeclauses.2.2.

I Labelstackcopyprocess:
Seeclause8.23.

I MPLSTP-specific GFPF sink process:
Seeclause8.4.2

Draft Rec. ITU-T G.8121/Y.1381(2017)

125



-126-
SG15TD228/WP3

I Common GFP sink process:

See clause 8.5.3.2 of [ITU-T G.804. GFP channel multiplexing is not supported
(CMuxActive=false).

i VC-n specific GFP sink process

Seeclause8.5.2.20f [ITU-T G.804. The GFP frames are demapped from therVgayload area
according taclausel0.60f [ITU-T G.707.

i VC-n-specific sink process:

C2: The signal label is recovered from the C2 byte ascizare 6.2.4.20f [ITU-T G.809. The
signal label for "GFP mapping" in Tablel® of [ITU-T G.707 shall be expected. The accepted
value of the signal label is also available at the Sn/MT_A_Sk_MP.

Defects

dPLM1 Seeclause6.2.4.20f [ITU-T G.804.

dLFD 1 Seeclause6.2.5.20f [ITU-T G.804.

dEXM 1 Seeclause6.2.4.40f [ITU-T G.8049.

dUPM1 Seeclause8.4.2.

Consequent actions

The function shall perform the following consequent actions:
aSSF « Al_TSF or dPLM or dLFD or dUPM or dEXM
aAlS « AIl_TSF or dPLM ordLFD or dUPM or dEXM
Defect correlations

The function shall perform the following defect correlations to determine the most probable fault
cause (seelause6.4 of [ITU-T G.804). This fault cause shall be reported to the EMF.

cPLM « dPLM and (not Al_TSF

cLFD « dLFD and (not dPLM) and (not Al_TSF)

cEXM « dEXM and (not dPLM) and (not dLFD) and (not Al_TSF)

cUPM « dUPM and (not dEXM) and (not dPLM) and (not dLFD) and (not Al_TSF)
Performance monitoring:

For further study.

11.1.2 LCAS-capable VGn to MPLS-TP adaptation functions ($1-X-L/MT_A; n=3, 4)
11.1.2.1 LCAS-capable VCn to MPLS-TP adaptation source function (8-X-L/MT_A_So0)
This function maps MT_CI information onto a-ZAL_Al signal (n=3, 4).

Data at the SIX-L_AP is a VGn-X (n = 3, 4), having a pdoad as described [iTU-T G.707, but
with indeterminatgath overheadROH) bytes: J1, B3, G1.

Symbol
TheSnX-L/MT_A_Sofunction symbol is shown in Figudel-5.
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SCC CI MT CI

S Yy

7

N . tSn—?\'—LfMT_;\_So_MI
\Sn X-L/MT_A_So XTI

/

/

Sn-X-L_Al X”?lSn-X-L Al D

Sn-X-L_AI D

G.8121-Y.1381(13)_F11-5

Figure 11-517 Sn-X-L/MT_A_So symbol

Interfaces

TheSnX-L/MT_A_Sointerface aredescribed inrable 113.

Table 11-37 Sn-X-L/MT_A_So interfaces

Input(s)

Output(s)

Each MT_CP:

MT_CI_Data

MT_CI_iPHB

MT_CIl_oPHB

SCC_CP

SCC_CI Data

SnX-L_AP:

SnX-L_AI_X AT

SnX-L_TP:

SnX-L_TI_Clock
SnX-L_TI_FrameStart
SnX-L/MT_A_So_MP:
SnX-L/IMT_A_So_MI_SCCType
SnX-L/ MT_A_So_MI _La
SnX-L/ MT_A_So_MI _LS
SnX-L/ MT_A_So_MI _Co
SnX-L/ MT_A_So_PHB2T
SnX-L/ MT_A_So_MI _Qo
SnX-L/MT_A_So_MI_Modg¢ 1 é M]

SnX-L/MT_A_So_MI_GAL_Enablg 1 é]M
]

SnX-L_AP:
SnX-L_Al_Data
SnX-L_Al_Clock
SnX-L_Al_FrameStart
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Processes
A process diagram of this function is shown in Figlites.

MT_ s MT_

MI_Labe[ 1 é M] cioy € clom SCC_ClI
MI_LSPTypd 1 é M]

MI_CoS 1 é M]

MI _PHB2TCMappilng[14M] @

MI_QoSEncodingModé¢l 1 é]M v v

MI_Mode[ 1 é M]
TC/Label Processe

o

\ 4

muxed
y MT_CID

SnX-L_Al_X :
SALALY » Queuing

v

MI_SCCType MPLS-TP Specific
GFPF Processes

GFP_FS GFP_Frame

A y

Common
CmuxActive=false GFP-F processes

GFP_FS GFP_Frame

A 4 y
. SnX-L Tl CK
VC-n specific D ——

GFPRF processes e SHXLTLFS

SnX-L_Al_D SnX-Q ALCK  Bnx-L_AlFS
y y v -
VC-n specific
processes

a?

hX-L_Al D ShX-L_AlFS
y - T Vv v -~
SnX-L_Al_CK

Figure 11-6 17 Sn-X-L/MT_A_So process diagram

The processes have the same definition ataumsel1.1.1.1

Defects None
Consequent actions None
Defect correlations None

Performance monitoring: For further study.
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11.1.2.2 LCAS-capable VGn to MPLS-TP adaptation sink function (h-X-L/MT_A_Sk)
This function extracts MT_CI information from tissX-L_Al signal (n=3, 4), delivering MT_CI.

Data at the S&X-L_AP is a VGn-Xv (n=3, 4) but with indeterminate POH bytes J1, B3, G1, as per
[ITU-T G.707.

Symbol
TheSnX-L/MT_A_Sk function symbol is shown in Figudel-7.

SCC ClI MT CI

\ Sn-X-L/MT A Sk /4—> Sn-X-L/MT A Sk MI

\\ //
Sn-X-L Al X“?lSn-X-L Al D
Sn-X-L_ALD G.8121-Y.1381(13)_F11.7

Figure 11-77 Sn-X-L/MT_A_Sk symbol

Interfaces

TheSnX-L/MT_A_Sk interface aredescribed inrable 114.

Table 11-47 SnX-L/MT_A_Sk interfaces

Input(s) Output(s)

SnX-L_AP: Each MT_CP:
SnX-L_Al_Data MT_CI_Data
SnX-L_Al_ClocK MT_CI_iPHB
SnX-L_Al _FrameStart MT_CIl_oPHB
SnX-L_Al_TSF MT_CI_SSF
SnX-L_Al_Xar MI_CI_LStack
SnX-L/MT_A_Sk_MP:
SnX-L/MT_A_Sk_MI_SCCType SCC CP
SnX-L/ MT_A_Sk_MI Label [1é SCC_Cl Data
Sn-X-L/MT_A_Sk_Ml_LSPTypE[ SCC_Cl_SSF
SnX-L/ MT_A_Sk_MI _CoS[ 1éM] - ,
SnX-L/ MT_A_Sk_MI _TC2PHBMa SX-L/MT_A_Sk_MP:
SnX-L/ MT_A_Sk_MI _QoSDec od| SMX-L/IMT_A_Sk_MI_AcSL
SnX-L/MT_A Sk MI_Modd 1 é M] SnX-LIMT_A_Sk_MI_AcEXI

=== SnX-L/MT_A_Sk_MI_LastinvalidUPI
SHX-L/IMT ASk_MI _LCK_Peri oc ggi:t;m—ﬁ—gt—m:—gfég"
SnX-L/MT_A_Sk MI_LCK Co§ 1 é M] S X-L/MT A Sk MI cEXM
SnX-L/MT_A_Sk _MI _Admin_State SHX-L/MT A Sk Ml cUPM
SnX-L/MT_A Sk Ml _AIS Peri od[ 1é M] =R
SnX-L /MT_A_Sk MI_AIS_CoS[ 1 é M]
SnX-L /MT_A_Sk MI_GAL_Enable] 1 é M]
SnX-L /MT_A_Sk MI_LCK_OAM Tool[ 1 é M]
SnX-L /MT_A_Sk MI_AIS_OAM_Tool[ 1 é M]
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A process diagram of this function is shown in Figure311
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MI_LastinvalidJPPI Clinet SH Muxed MT_CI_D
M MPLS-TP Specific
MI_SCCType N R
4 GFPF Processes MI_cUPM
A
MI_AcEXI
- . Common
CmuxActive=false | GFRF processes » MI_CEXM
_______________ ’
A A A
GFP_Frame/SF/FS
VC-n specific > I oLFD
GFPRF processes —
A
Sn-X-L_AI_D/CK/SFITSF
< MI_AcSL VC-n specific > MLCPLM
processes
* t
SnX-L_AI_D/CK/SFITSF SnX-L_AIL_ X ur

Figure 11-817 Sn-X-L/MT_A_Sk process diagram

See process diagram and process descriptiaiaimsell.1.1.2. The additional StX-L_Al_Xar
interface is not connected to any of the internal processes.

Defects

dPLM1T Seeclause6.2.4.20of [ITU-T G.804.
dLFD Seeclause6.2.5.20f [ITU-T G.804.
dUPMi Seeclause8.4.2.
dEXM 1 Seeclause6.2.4.40f [ITU-T G.804.

Consequent actions

The function shall perform the following consequent actions:
aSSF « AIl_TSF or dPLM or dLFD or dUPM or dEXM
aAlS « Al_TSF or dPLM or dLFD or dUPM or dEXM
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Defect correlations

The function shall perform the following defect correlati®osletermine the most probable fault
cause (seelause6.4of [ITU-T G.804). This fault cause shall be reported to the EMF.

cPLM « dPLM and (not Al_TSF)

CLFD « dLFD and (not dPLM) and (not Al_TSF)

cEXM « dEXM and (not dPLM) and (not dLFD) and (not Al_TSF

cUPM « dUPM and (not dEXM) and (not dPLM) and (not dLFD) and (not Al_TSF)
Performance monitoring:

For further study.

11.1.3 VC-m to MPLS-TP adaptation functions (Sn/MT_A; m=11, 11X, 12, 12X)
11.1.3.1 VC-m to MPLS-TP adaptation source function ($n/MT_A_So)

This function maps MT_CI information onto a Sm_AI signal (m=11X112, 12X).

Data at the Sm_AP is a V@ (m = 11, 11X, 12, 12X), having a payload as described in
[ITU-T G.707, but with indeterminate POH bytes: J2, V&[]l V5[8].

Symbol

TheSm/MT_A_Sofunction symbol is shown in Figufel-9.
SCC CI MT C1
\. /

N SuMT A Sq /4> SmMT_A So Ml
N\ RS 44— Sm TI

Sm_ Al G.8121-Y.1381(13)_F11-9

Figure 11-97 Sm/MT_A_So symbol
Interfaces
TheSm/MT_A_Sointerfacs aredescribed infable 115.

Table 11:57 Sm/MT_A_So interfaces

Input(s) Output(s)
Each MT_CP: Sm_AP.
MT_CI_Data Sm_AI_Data
MT_CI_iPHB Sm_AIl_Clock
MT_CIl_oPHB Sm_AIl_FrameStart
SCC_CP
SCC_CI_Data
Sm_TP.
Sm_TI_Clock

Sm_TI_FrameStart
SM/MT_A_So_MP.
Sm/MT_A So MI_SCCType
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Table 11:57 Sm/MT_A_So interfaces

Input(s)

Output(s)

Sm/
Sm/
S m/
S m/
Sm/

MT_A_So_ MI _
MT_A_So_MI _
MT_A_So_MI _
MT_A_So_PHB?2
MT_A_So_MI _

SMMT_A_So_MI_Modg 1 é M]

SMMT_A_So MI_GAL_Enablé 1 é]M
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A process diagram of this function is shown in Figlitel .

MI_Label[ 1 é M]

MI_LSPTypd 1 é M]

MI_Cog 1 é M]
MI _PHB2TC

MI_QoSEncodingModé¢l 1 é M

MI_Mode[ 1 é M]

MT , MT_
CILD[l] @ cIDM]

scc_cl

Mappi|lng[ 16 M]é
\ 4 4

MI_SCCType

A 4

TC/Label Processe

1°Z)

muxed
y MT_CID

Queuing

A 4

i TC/Label processes:
See claus8.2.1.

I Queuing process:
See clause 8.3.

I MPLSTP-specific GF
See clause 8.4.1.

\ 4

MPLS-TP Specific
GFPRF Processes

GFP_FS

A 4

GFP_Frame

y

Common

CmuxActive=false GFPRF processes

A 4

GFP_Frame
y

Sm Tl CK

VC-n specific  [¢—— —

Sm_TI_FS

GFPF processes [¢——

y A 4

Sm_ALD [Sm_Al_CKl Sm_Al_FS

y

processes

VC-n specific

Sm_Al_D
y — Vv

Sm_Al_|

Sm_AI_FS
v — -
CK

Figure 11-107 Sm/MT_A_So process diagram

PF source process:

T Common GFP source process:

of [IFUOG.806]. GFP channel multiplexing is not

See clause 8.5.3.1
(CMuxActive=false).
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I VC-m-specific GFP sorce process:

See clause 8.5.2.1 of [ITO G.806]. The GFP frames are mapped into therw@ayload area
according to clause 10.6 of [IFO G.707].

i VC-m-specific source process:

V5[5-7] and K4[1]: Signal label information is derived directly fnothe Adaptation function type.
The value for "GFP mapping"” in Tablel9 of [ITU-T G.707] is placed in the K4[lgxtended
signallabel field as described in clause 8.2.3.2 of HT&.783].

K4[2]: For Sm/MT_A_So with m = 11, 12, the K4[2] bit is sourced &zearos.

NOTE 17 For Sm/MT_A_So with m = 1K, 12-X, the K4[2] bit is undefined at the Sk AP output of
this function (as per clause 13 of [ITUG.783]).

NOTE 2i For Sm/MT_A_So with m = 11, 1X, 12, 12X, 2, the K4[38], V5[1-4] and V5[8] bits are
undefined at the SRX_AP output of this function (as per clause 13 of [}T5.783]).

Defects None
Consequent actions None
Defect correlations None

Performance monitoring: For further study.

11.1.3.2 VC-m to MPLS-TP adaptation sink function (Sm/MT_A_Sk)

This function extracts MT_CI information from the Sm_Al signal (m=11;X1112, 12X),
delivering MT_CI.

Data at the Sm _AP is a V@ (m=11, 11X, 12, 12X) but with indeterminate POH bytes J2,
V5[1-4], V5[8], as pefITU-T G.707.

Symbol
TheSm/MT_A_ function symbol is shown in Figudel-11.
SCC C1 MT CI
\\ SmMT A Sk ,.._,. Sm/MT A Sk MI
N\ ///
Sm_Al G.8121-Y.1381(13)_F11-11
Figure 11-117 Sm/MT_A_Sk symbol
Interfaces

TheSM/MT_A_ X interface aredescribed imTable 116.

Table 11-6 7 Sm/MT_A_Sk interfaces

Input(s) Output(s)
Sm_AP. Each MT_CP:
Sm_Al Data MT_CI_Data
Sm Al ClocK MT Cl iPHB
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Sm_AIl_FrameStart MT_CIl_oPHB
Sm_AI_TSF MT_CI_SSF
SM/MT_A_Sk_MP: MI_CI_LStack
SmM/MT_A_Sk_MI_SCCType

Sm/ MT_A_Sk_MI _Label [ 1¢éMscccP

S m/ MT—A—Sk—MI—LSPType[lSCC_ClData

S m/ MT_A_Sk_N”_COS[léM] SCC_Cl_SSF
Sm/ MT_A_Sk_ MI TC2PHBMa A

Sm/ MT _A_SKk MI_QoSDecodiIO SM/MT_A_Sk_MP:

S X S5 o

Sm/MT_A_Sk_MI_LastinvalidUPI
Sm/MT_A_Sk_MI_cPLM
Sm/MT_A_Sk MI_cLFD
Sm/MT_A_Sk_MI_cEXM
Sm/MT_A_Sk_MI_cUPM

SWMT A SKMI_LCK_Period[1éM
SmMT_A Sk Ml _LCK Cog 1 é M]
SM/MT_A_Sk_MI _Admin_State
SMMT_A Sk Ml _AIS_ Peri od[ 1é M]
Sm/MT_A_Sk_MI _AIS CoY 1 é M]
SMMT_A_Sk_MI_GAL_Enabl¢ 1 é M]
SM/MT_A_Sk_MI _LCK_OAM_Tool[ 1 é M]
SM/MT_A_Sk_MI _AIS_ OAM_Tool[ 1 é M]
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Processes
A process diagram of this function is shown in Figlitel2

MT_ MT MT. MT MT_CI
= - _ -t scc_cI_b scc_cI_ssF
CI_SSF[1] CI_SSF[M] CI_D[1] CI_D[M] LStack[1..M] — — -
A @ 4 4 é 4 A A A

Selector

MI_Labe[ 1 é M] MI_Admin_State

I3 9 MI_LCK_PeriodCoSOAM_Tool[1...M]

MI_LSPTypd 1 é M

MI_CoS[ yf qe M] : MI_GAL_Enabld 1 é M]

MI PHB2TCMa pp MI_AIS_PeriodCoSOAM_Tool [1...M]
MI_QoSEncodingModél 1 ¢] é t MI_GAL_Enabld 1 é M]

MI_Mode] 1 é M] »  TClLabel Processes

1 Muxed D Muxed LStack
Label Stack Copy|

Mi_LastinvalidJPI Gl S]] 4+ Muxed MT CI D
M MPLS-TP Specific
MI_SCCType N -
“ GFPRF Processes > MI_cUPM
MI_ACEXI
b . Common
CmuxActive=false GFPF processes —» MI_CEXM
_______________ ’

A 7} 7'}
GFP_Frame/SF/FS

VC-n specific > M cLFD
GFPRF processes o=
A
Sm_AI_D/CK/SFITSF
< MI_AcSL VC-n specific > MI_cPLM
processes
A 4 A

Figure 11-127 Sm/MT_A_Sk process diagram

i Selectorgenerationprocess:
See clause 8.6.The normal Cl is blocked if Admin_State = LOCKED.

I AlSinsertprocess:
See clause 8.6.Zhere is a single Al$sert process for each MT.

i LCK generationprocess:
See clause 8.6.3. There is a single LgdQeratiorprocess for each MT.

I TC/Labelsinkprocesses:
Seeclause8.2.2.

I Labelstackcopyprocess:
Seeclause8.23.

I MPLSTP specific GFPF sink process:
Seeclause8.4.2

Draft Rec. ITU-T G.8121/Y.1381(2017)

136



-137-
SG15TD228/WP3

I Common GFP sink process:

See clause 8.5.3.2 of [ITU-T G.804. GFP channel multiplexing is not supported
(CMuxActive=false).

i VC-m-specific GFP sink process:

Seeclause8.5.2.20f [ITU-T G.809. The GFP frames are demapped from thew@ayload area
according taclausel0.60f [ITU-T G.707.

i VC-m-specific sink process:

V5[5-7] and K4[1]: The signal label is recovered from the extended signal label position as
described irclause8.2.3.20f [ITU-T G.783 andclause6.2.4.20f [ITU-T G.804. The signal label

for "GFP mapping"” in Tab®-13 of [ITU-T G.707 shall be expected. The accepted value of the
signal label is also available at the Sm/MT_A Sk _MP.

Defects

dPLM1T Seeclause6.2.4.2of [ITU-T G.804.

dLFD 1 Seeclause6.2.5.20f [ITU-T G.804.

dUPM1 Seeclause8.4.2.

dEXM T Seeclause6.2.4.40f [ITU-T G.8049.

Consequent actions

The function shall perform the following consequent actions:
aSSF « AIl_TSF or dPLM or dLFD or dUPM or dEXM
aAlS « AIl_TSF or dPLM or dLFD or dUPM or dEXM
Defect correlations

The function shall perform the following defect correlations to determine the most probable fault
cause (seelause6.4 of [ITU-T G.806]). This fault cause shall be reported to the EMF.

cPLM « dPLM and (not AI_TSF)

cLFD « dLFD and (not dPLM) and (not Al_TSF)

CEXM « dEXM and (not dPLM) and (not dLFD) and (not Al_TSF)

cUPM « dUPM and (not dEXM) and (not dPLM) and (not dLFD) and (not Al_TSF)
Performance monitoring:

For further study.

11.1.4 LCAS-capable VGm to MPLS-TP adaptation functions (SmX-L/MT_A; m=11, 12)
11.1.4.1 LCAS-capable VGm to MPLS-TP adaptation source function (SmX-L/MT_A_So)
This function maps MT_CI information onto a StaL_Al signal (m=11, 12).

Data at the SAX-L_AP is a VC-m-X (m = 11, 12), having a payload as described in
[ITU-T G.707, but with indeterminate POH bytes: J2, V&[]l V5[8].

Symbol
The SmX-L/MT_A_So function symbol is shown in Figudel-13.
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MT CI

LUl

AY cm-N T / / /
\ Sm-X-LMT A _So /d—bSm X-L/MT A So MI

/4— Sm-X-L TI

\

Sm-X-L_Al xﬂflsln-x-L Al D

Sm-X-L_AI D

/

G.8121-Y.1381(13)_F11-13

Figure 11-137 Sm-X-L/MT_A_So symbol

Interfaces

TheSmX-L/MT_A_Sointerfaces aredescribed infable 117.

Table 11-77 Sm-X-L/MT_A_So interfaces

Input(s)

Output(s)

Each MT_CP:
MT_CI_Data
MT_CI_iPHB
MT_CI_oPHB

SCC_CP
SCC_CI_Data
SmX-L_AP:
SmX—L_AI_X AT
SmX-L_TP:
SmX-L_TI_Clock
SmX-L_TI_FrameStart
SMX-L/IMT_A_So_MP:
SmX-L/IMT_A _So_MI_SCCType

SmX-L/ MT_A_So_MI Labe
SmX-L/ MT_A_So_MI _LSPT
SmX-L/ MT_A_So_MI _CoS]|
SmX-L/ MT_A_So_PHB2TCM
SmX-L/ MT_A_So_MI _QoSE

SmX-L/MT_A_So_MI_Modé 1 é]M

SmX-L/MT_A_So Ml _GAL_Enablé 1 é]M

SmX-L_AP:
SmX-L_Al_Data
SmX-L_Al_Clock
SmX-L_Al_FrameStart
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Processes

A process diagram of this function is shown in Figlitel4.

MT_ MT_
MI_Label[ 1 é M] Cl_D[1] Cl_D[M] SCC_CI
MI_LSPTypd 1 é M] é
MI_CoS 1 é M] -
MI _PHB2TCMappilng][ 16 M]e
MI_QoSEncodingModél 1 é]M v v
MI_Mode[ 1 é M]
» TC/Label Processes$
muxed
SmX-L_Al_X y ML CLD
— AT —» Queuing
y A 4
MI_SCCType _ MPLS-TP Specific
y GFPRF Processes
GFP_FS GFP_Frame
A A\ 4
_ Common
CmuxActive=false GFPRF processes
_______________ >
GFP_FS GFP_Frame
A 4 A 4
— SmX-L Tl CK
VC-n specific ﬁFS
GFPF processes |[¢—2M2=—"
Sm—X-L_AI_D Sm—X-l_AI_CK SmX-L Al FS
A 4 A 4 Y
VC-n specific
processes
SmX-L_AI_D SIX-L_AlFS
v v v
SmX-L_Al_CK

Figure 11-147 Sm-X-L/MT_A_So process diagram

The processes have the satedinition as inclausel1.1.1.1

Defects None.
Consequent actions None.
Defect correlations None.

Performance monitoring: For further study

11.1.4.2 LCAS-capable VGm to MPLS-TP adaptation sink function (SmX-L/MT_A_Sk)

This function extractdMT_CI information from the SrX-L_AI signal (m=11, 12), delivering
MT_CI.
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Data at the SRX-L_AP is a VCm-Xv (m=11, 12) but with indeterminate POH bytes J2, V5] 1
V5[8], as pefITU-T G.707.

Symbol
TheSm-X-L/MT_A_Sk function symbol is shown in Figudel-15.

SCC_CI MT_CI

11

/

\ /e y _ 17 N / .
\_ Sm-X-L/MT A Sk /4—» Sm-X-L/MT_A_Sk MI
/

/

\

Sm-X-L Al XA,fTSme—L Al D

Sm-X-L_Al G.8121-Y.1381(13)_F11-15

Figure 11-157 Sm-X-L/MT_A_Sk symbol

Interfaces
TheSmX-L/MT_A_Sk interface aredescribed infable 118.

Table 11-87 Sm-X-L/MT_A_Sk interfaces

Input(s) Output(s)
SmX-L_AP: Each MT_CP:
SmX-L_Al_Data MT_CI_Data
SmX-L_Al_ClocK MT_CI_iPHB
SmX-L_AIl_FrameStart MT_CIl_oPHB
SmX-L_Al_TSF MT_CI_SSF
SmX-L_Al_Xar MI_CI_LStack
SMX-L/IMT_A_Sk_MP: SCC CP
SmX-L/IMT_A_Sk_MI_SCCType SCC Cl Data
SmX-L/ MT_A_Sk_MI _Label [ 1é|scc cl SSF
SmX-L/ MT_A_Sk_MI _CoS[ 1éM] SmX-UMT A Sk MI_AcSL
SmX-L/ MT_A_Sk_MI _TC2PHBMa|c 5 MT A Sk M ACEX|
SmX-L/ MT_A_Sk_MI _QoSDecod AT el
SmX-L/MT_A_Sk_ MI_Modg 1 é M]

SmX-L/IMT_A_ Sk _MI_LastinvalidUPI
SMmX-L/IMT_A_Sk_MI_cPLM
SmX-L/IMT_A_ Sk _MI_cLFD
SmX-L/ MT_A_Sk_MI _LCK_Per |smX-LUIMT A Sk Ml cEXM
SmX-L/MT_A Sk Ml _LCK Cog 1 é M] SmX-LUMT A Sk MI cUPM
SmX-L/MT_A_Sk_MI _Admin_State T
SMmX-L/IMT_A Sk MI_AIS_Peri od[ 1é M]
SMmX-L/IMT_A Sk MI_AIS CoY 1 é M]
SMmX-L/IMT_A Sk _MI_GAL_Enablg¢ 1 é M]
Sm-X-L/MT_A Sk MI_LCK OAM_Tool[ 1 é M]
Sm-X-L/MT_A Sk MI_AIS_ OAM_Tool[ 1 é M]

Draft Rec. ITU-T G.8121/Y.1381(2017) 140



-141-
SG15TD228/WP3

Processes

A process diagram of this function is shown in Figlit€l6.

MT_ MT_ MT_ MT tAsl(aCcL’ scc_ scc
CI,SSF[I]’ CI_SSF[M] CI_D/iPHB/oOPHH1] CI_D/iPHB/OPHEM] [1.M] CILD CI_SSF
(S
Selector Selector | MI_Admin_State
-Norma\ -LCK .
MI_Label[ 1 é M’] OB D. wPHB,l;P‘sﬁa m:_LGCAKL_'TEGTIOb(TcolgO,AN’\Iﬂ_TOm[l...M]
MI_LSPTypd 1 é M] Consequel AlS LCK - —=na ¢ 1éM]
MI_Cog 1 é M] Action insert | | Generat MI_AIS_PerlodCoSOAM_TooI [1..M]
Ml _PHB2TCMappiljng[[1éM] i MI_GAL_Enabl¢ 1 é M]
MI_QoSEncodingMod¢l 1 é]M , ,
MI_Mode[ 1 é]M e 1 e 1
»  TCiLabel Processes
A Muxed D Muxed LStack
_
MI_LastinvalidJPI Gl Muxed MT_CI D
" MPLS-TP Specific
MI_SCCType q >
GFPRF Processes > MI_cUPM
A
MI_AcEXI
- ] Common
C_”[‘EJ_X_"'E‘Et_'Y?z_f?E?’ GFRF processes —>  MI_cEXM
GFP_Frame/SF/FS
VC-n specific > MI cLFD
GFPF processes > M
Sm_X-L-Al_D/CK/SF/TSF
_ MI_Ac§L VC-n specific > Ml cPLM
- processes -
A A A ?
Sm_X-L-Al_D/CKI/SFITSF SmX-L_Al_Xar

Figure 11-167 Sm-X-L/MT_A_Sk process diagram

See process diagram and process descriptiatausell.1.1.2. The additional SX-L_Al_Xar
interface is not connected to any of the internal processes.

Defects

dPLM 1 Seeclause6.2.4.20f [ITU-T G.804.

dLFD 1 Seeclause6.2.5.20f [ITU-T G.804.

dUPM1 Seeclause8.4.2.

dEXM 1 Seeclause6.2.4.40f [ITU-T G.804.

Conseguent actions

The function shall perform the following consequent actions:
aSSF « Al_TSF or dPLM or dLFD or dUPM or dEXM
aAlS « Al _or dPLM or dLFD or dUPM or dEXM

Draft Rec. ITU-T G.8121/Y.1381(2017) 141



-142-
SG15TD228/WP3

Defect correlations

The function shall perform the following defect correlations to determine the most probable fault
cause (seelause6.4of [ITU-T G.804). This fault cause shall be reported to the EMF.

cPLM « dPLM and (not Al_TSF)

CLFD « dLFD and (not dPLM) and (not Al_T9

cEXM « dEXM and (not dPLM) and (not dLFD) and (not Al_TSF)

cUPM « dUPM and (not dEXM) and (not dPLM) and (not dLFD) and (not Al_TSF)
Performance monitoring:

For further study.

112 OTH to MPLS-TP adaptation function (O/MT_A))
11.2.1 ODUk to MPLS-TP adaptation functions

11.2.1.1 ODUk to MPLS-TP adaptation source function (ODUKP/MT_A_So)

The ODUKP/MT_A_So function creates the ODUK signal from a free running clock. It maps the
MT_CI information into the payload of the OPUk, adds ORWkrhead (RES, PT) andefault
ODUKk overhead.

Symbol
TheODUKP/MT_A_Sofunction symbol is shown in Figufel-17.

SCC CI MT CI

Lol

\\\ /o P/MT / 3 y
\ ODUKPMT A So /q—po[)uu MT A_So MI

/
\ y

ODUKP Al G.8121-Y.1381(13)_F11-17

Figure 11-177 ODUKP/MT_A_So symbol

Interfaces
The ODUKP/MT_A_Soainterface aredescribed ifTable 119.

Table 11-:97 ODUKP/MT_A_So interfaces

Input(s) Output(s)
Each MT_CP: ODUKP_AP:
MT_CI_Data ODUKP_AI_Data
MT_CI_iPHB ODUKP_AI_Clock
MT_CIl_oPHB ODUKP_AI_FrameStart
SCC_CP ODUKP_AI_MultiFrameStart
SCC_CI_Data
ODUKP/MT_A So MP:
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Table 11-:97 ODUKP/MT_A_So interfaces

Input(s) Output(s)

ODUKP/MT_A_So_MI_SCCType

ODUKP/ MT_A_So_MI _Lab
ODUkP/ MT_A_So_MI _LSP
ODUkP/ MT_A_So_MI CosS

ODUKkP/ MT_A_So_PHB2TC
ODUKkP/ MT_A_So_MI _QoS
ODUKP/MT_A_So_MI_Mod¢ 1 é M]

ODUKPMT_A_So Ml _GAL_Enablé 1 é]M
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Processes

A process diagram of thisifiction is shown in Figurgl-18.

MT_ MT_
MI_Labe[ 1 é M] ClDl &  CLDM] scc_cl
MI_LSPTypd 1 é M]
MI_Cog 1 é M] —
MI _PHB2TCMappilng[ 184 M] @
MI_QoSEncodingModé¢l 1 é]M v v
MI_Mode[ 1 é M]

y

TC/Label Processe

"2

muxed
vy MT_CI_D

Queuing

A 4 A 4

MI_SCCType _ MPLS-TP Specific

y GFRF Processes
GFP_FS GFP_Frame

v v
) Common
CmuxActive=false GFPRF processes
_______________ »
GFP_FS GFP_Frame
A 4 A 4
ODUk specific

GFPRF processes

ODUKP|AI_D ODik_AI_CK ODUKP_AI_FS
\ 4 \ 4

ODUk specific
processes

vVVYYY
ODUKP_AI_D/CK/FSIMFS

Figure 11-187 ODUKP/MT_A_So process diagram

i TC/Label processes:
Seeclauses.2.1.

I Queuing process:
Seeclause8.3.

I MPLSTP-specific GFPF source process:
Seeclause8.4.1.

T Common GFP source process:

See clause 8.5.3.1 of [ITU-T G.809. GFP channel multiplexing is not supported
(CMuxActive=false).
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I ODUKk specific GFP source process:

Seeclause8.5.2.1 of [ITUT G.806]. The GFP frames are mapped into the ODUK payload area
according taclausel7.3of [ITU-T G.709.

i ODUKk specific source process:

See Figure 119.

A 4
Free run
clock generator
(ODCa)
CK -
) _1
122368
FS
L
256
«—— PT
MFS
«— RES
ODUK OH is set to all-0's,
except PM STAT = 001
A
AL D Al CK AI FS AL MFS

ODUKP_AP

Figure 11-197 ODUKP specific source processes

Clock and (multi) frame start signal generation The function shall generate a local ODUk clock
(ODUKP_AI_CK) of "239/(239 k) x 4K x 2 488 320 kHz° 20 ppm" from a free running
oscillator. The jitter and wander requirements as defined in Annex [NU-T G.825] (ODCa
clock) apply.

The function shall generate the (multi)frame start reference signals Al_FS and Al_MFS for the
ODUK sigral. The Al_FS signal shall be active once per 388 clock cycles. Al_MFS shall be
active once every 256 frames.

PT: The payload type information is derived directly from the Adaptation function type. The value
for "GFP mapping" shall be inserted into the PT byte position gbakiad structureindication
(PS) overhead as defined in clause 15.9.2df.ATU-T G.709.
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RES: The function shall insert a0's into the RES bytes.

All other bits of the ODUk overhead should be sourced as "0"s, except the-PDIHTAT field
which should be set to the value "normal path signal* (001).

Defects None.
Consequent actions None.
Defect correlations None.

Performance monitoring: For further study.

11.2.1.2 ODUK to MPLS-TP adaptation sink function (ODUKP/MT_A_SKk)

The ODUKP/MT_A_Sk extracts MT_CI information from the ODUKP payload area. It extracts the
OPUkoverhead (PT and R and monitors the reception of the correct payload type.

Symbol
The ODUKP/MT_A_ function symbol is shown in Figudel-20.

SCC (1 MT CI

t et

\ ODUKP/MT A sk /4> ODUKPMT_A_Sk_MI
hY ! i w ';’

ODUKP Al G.8121-Y.1381(13)_F11-20

Figure 11-207 ODUKP/MT_A_Sk symbol

Interfaces
TheODUKP/MT_A_ < interfacs aredescribed infable 1110.

Table 11-107 ODUKP/MT_A_Sk interfaces

Input(s) Output(s)

ODUKP_AP: Each MT_CP:
ODUKP_AI_Data MT_CI_Data
ODUKP_AI_ClocK MT_CI_iPHB
ODUKP_AI_FrameStart MT_CI_oPHB
ODUKP_AIl_MultiFrameStart MT_CIl_SSF
ODUKP_AI_TSF MT_CI_LStack
ODUKP/MT_A_Sk MP: SCC_CP

SCC_CI_Data
ODUKP/MT_A_ Sk _MI_SCCType SCC_Cl_SSF
ODUKP/MT_A_Sk_MI_LSPTYD onup/MT A Sk MI_ACPT
ODUKkP/ MT_A_Sk_MI _CoS[16é = =

ODUKP/MT_A_Sk_MI_AcEXI
ODUKP/MT_A_Sk_MI_TC2PHB 5ppMmT A SK_MI_LastinvalidUpl
ODUkKkP/ MT_A_Sk_MI _QoSDec e

ODUKP/MT_A_SK_MI_cPLM
ODUKP/MT_A_Sk_MI_cLFD
ODUKP/MT_A_Sk_MI_cEXM

ODUk P/ MT _A_Sk_MI _LCK_| opyukP/MT_A_Sk_MI_cUPM
ODUKP/MT _A_Sk_MI_LCKCog 1 é M]

ODUKP/MT_A_Sk_ MI_Modd 1 é M]
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Table 11-107 ODUKP/MT_A_Sk interfaces

Input(s)

Output(s)

ODUKP/MT _A_Sk_MI_Admin_State

ODUKP/MT _A_SK MIAIS_Peri od[ 1éM

ODUKP/MT _A_Sk_MI AIS_ Cog 1 é M]
ODUKP/MT _A_Sk_MI GAL_Enablg 1 é M]
ODUKP/MT _A_Sk_MI_LCK Too[ 1 é M]
ODUKP/MT _A_Sk_MI AIS_Tool[ 1 é M]
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A process diagram of this functionsBown in Figurel1-21.

MT. MT. MT. MT MI_ClI

MI_Label[ 1 é M]
MI_LSPTypd 1 é M]
MI_Co§ 1 é M]

MI _PHB2TCMappi
MI_QoSEncodingModé¢l 1 é1M

S = T - —~~ SCC SCC
CI_SSF[1
_ [,]Cl_SSF[M] CI_D[1] ; CI_D[M] }_sltlal:/(l:]k "CID  _ClSSF
A 2 4 A e A N A A
Selector Selector L
Normal LCK _ Normal LCK r

ng| 1éM]

D, iPHB, oPHB

aAl Als LCK AlS LCK r
Insert Generat Insert Generat
a

MI_Mode[ 1 é M}

MI_LastInvaIidL

>i TC/Label Processes |

A Muxed D 4 Muxed LStack
Label Stack Copy

MI_SCCType

MI_ACEXI

MI_Admin_State

MI_LCK_PeriodCoSOAM_Tool[1...M]

MI_GAL_Enabl§ 1 é M]

MI_AIS_PeriodCoSOAM_Tool[1...M]

MI_GAL_Enablg 1 é M]

<

MI_AcSL

<

Clinet_SF Muxed MT_CI_D
MPLS-TP Specific
K GFPF Processes > MI_cUPM
A
_ Common
CmuxActive=false | GFRF processes » MI_CEXM
----- >
A A A
GFP_Frame/SF/FS
ODUKP specific > Ml cLED
GFRF processes v -C
A A A
ODUKPAI_D/CK/SF/TSF
ODUKP specific > MI_cPLM
processes
A A A

ODUKP_AI_DI/CK/SF/TSF

Figure 11-217 ODUkKP/MT_A_Sk process diagram

i Selectorgenerationprocess:

See clause 8.6.The normal Cl is blocked if Admin_State = LOCKED.

i AlSinsertprocess:

See clause 8.6.Zhere is a single Algsert process farach MT.

i LCK generationprocess:

See clause 8.6.3. There is a single Lgdferatiorprocess for each MT.

i TC/Labelsinkprocesses:

Seeclause8.2.2.

i Labelstackcopyprocess:

See 8.4.
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I MPLSTP-specific GFPF sink process:
Seeclause8.4.2
I Common GFP sink process:

See clause 8.5.3.2 of [ITU-T G.804. GFP channel multiplexing is not supported
(CMuxActive=false).

I ODUKk specific GFP sink process:

Seeclause8.5.2.20f [ITU-T G.809. The GFP frames are demapped from the ODUk payload area
accoding toclausel7.3of [ITU-T G.709.

i ODUk-specific sink process:
The ODUKP specific sink processase shown in Figure 122.

[ A A
2

dPLM | & =
5 g ] R d
of 2
AL TSF S s

—

TdPLM
; 2
e Extract PT PT process > <
S i
7y =

ALLD AI_CK Al FS AI_MFS AL TSF
ODUKP_AP

Figure 11-227 ODUKP specific sink processes

PT: The function shall extract the PT byte from the PSI overhead as defirdduse8.7.1 of
[ITU-T G.798. The payload type value for "GFP mappingtlamusel5.9.2.1.1of [ITU-T G.709
shall be expected. The accepted PT value is available at the MIRERIT) and is used fqrayload
mismatch(PLM) defect detection.

RES:. The value in the RES bytes shall be ignored.
Defects

dPLM1T Seeclause6.2.4.10f [ITU-T G.79§.

dLFD T Seeclause6.2.5.20f [ITU-T G.804.
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dEXM T Seeclause6.2.4.4of [ITU-T G.8049.

dUPM1 Seeclause8.4.2.

Consequent actions:

The function shall perform the following consequent actions:
aSSF « AIl_TSF or dPLM or dLFD or dUPM or dEXM
aAlS « AI_TSF or dPLM or dLFD or dUPM or dEXM
Defect correlations

The function shall perform the follang defect correlations to determine the most probable fault
cause (seelause6.4 of [ITU-T G.806]). This fault cause shall be reported to the EMF.

cPLM « dPLM and (not Al_TSF)

CLFD « dLFD and (not dPLM) and (not Al_TSF)

cEXM « dEXM and (not dPLM) and (na@LFD) and (not Al_TSF)

cUPM « dUPM and (not dEXM) and (not dPLM) and (not dLFD) and (not Al_TSF)
Performance monitoring:

For further study.

11.2.2 LCAS-capable ODW to MPLS-TP adaptation functions (ODUkP-X-L/MT_A; k=1, 2,
3)

This clause is deleted

11.2.3 HAO capable ODUk to MPLS-TP adaptation functions (ODUkP-h/MT_A;
k=ODUflex)

11.2.3.1 HAO capable ODUk to MPLS-TP adaptation source function (ODUKR
h/MT_A_So)

The ODUKRh/MT_A_So function creates the ODUK signal from a free running clock. It maps the
MT_CI information into the payload of the OPUk=flex), adds OPUk Overhead (RES, PT,
RCOH) and default ODUkverhead.

Symbol
The ODUKP-h/MT_A_So function symbol is shown in Figutel-29.

SCC (1 MT CI

\ ODUKP-/MT A So «; » ODUKP-W/MT A So MI

v
ODUKP_Al G.B121-Y.1381(13)_F11-29

Figure 11-297 ODUkP-h/MT_A_So symbol

Interfaces
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The ODUKP-h/MT_A_Sointerfaces aredescribed imrable 1113.

Table 11-137 ODUKP-h/MT_A_So interfaces

Input(s) Output(s)
Each MT_CFP: ODUKP_AP:
MT_Cl_Data ODUKP_Al Data
MT_Cl_iPHB ODUKP_AI_Clock
MT_CIl_oPHB ODUKP_AI_FrameStart
ODUKP_RP: ODUKP_AI_MultiFrameStart
ODUKP_RI_RP ODUKP_(A/M)I_RP
ODUKP_RI_TSCC ODUKP_(A/M)I_TSCC
ODUKP_RI_NCS
SCC_CFP: ODUKP-h/MT_A_So_MP:
SCC_Cl_Data ODUKP-h/MT_A_So_MI ADJSTATE

ODUKP-h/MT_A_So_MP;

ODUKP-n/MT_A_So_MI_SCCType

ODUKPh/ MT _A_So_MI _Label |
ODUKPh/ MT_A_So_MI _LSPTyp
ODUkPh/ MT_A_So_MI _CoS[ 18
ODUKP-h/ MT_A_So_PHB2TCMap

ODUKP-
h/ MT_A_So_MI _QoSEncodi
ODUKP-h/MT_A_So_MI_Mod¢ 1 é M]

ODUKP-WWMT_A_So_MI_GAL_Enabl§ 1 é]M

ODUKP-h/MT_A_So_Ml Increase
ODUKP-h/MT _A_So_MI Decrease
ODUKP-h/MT_A_So_MI_ TSNUM

ODUKP-h/MT_A_So MI_ODUflexRate
NOTE - (A/M)I_xxx indicates that the xxx signal may either be an Al_xxx or a MI_xxx signal.

Processes

A process diagram of this function is shown as Fidiird 8 in clause 11.2.1.7An ODU specific
process for HAO capablkedaptation functioms described as below. Other processes are described
in clause 11.2.1.1.

i ODUK specific source process:
Figure 1130 illustratesSODUKP (k=flex) specific source processes
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Figure 11-307 ODUKP (k=flex) specific source processes

Clock and (multi) frame start signal generation The function shall generate a local ODUk clock
with a clock rate within the minimum to maximum clock rate of the ODUflex signal as given in
Table14-2 of [ITU-T G.798]. The jitter and wander requirements as defined in AnnabIAU-T
G.825] (ODCa clock) apply.

The function shall generate the (multi)frame start reference signals Al_FS and Al_MFS for the
ODUKk signal. The Al_FS signal shall be aetionce per 12368 clock cycles. Al_MFS shall be
active once every 256 frames.

PT: The payload type information is derived directly from the Adaptation function type. The value
for "GFP mapping"” shall be inserted into the PT byte position of the P8ieawkas defined in
clause 15.9.2.1.a4f [ITU-T G.709. The PT value of ®#AO capable adaptation function is the same
as a norHAO capable one.

RES: The function shall insert a0's into the RES bytes.

All other bits of the ODUk overhead should be sourased0"s, except the ODLFM STAT field
which should be set to the value "normal path signal" (001).

RCOH generator: This process insertaetwork connectivity statugNCS) generated by HAO
process into the NCS field of thesizecontrol overhead RCOH) in OPUflex.

BWR_Generator: This process is used fobandwidth resize (BWR) protocol adjustment
processing and generation of BWR protocol overhead. It contains the following processes as shown
in Figure 1131

Draft Rec. ITU-T G.8121/Y.1381(2017) 152



-153-
SG15TD228/WP3

Adjustment activationWWhenMI_Increaseor MI_Decreasss true, BWR protocol is activated and
RI processing is started.

Rate adjustment controGenerates ODUflex clock control signal. Original ODUflex clock rate will
gradually change to new ODUflex clock rate such that no GMP buffer overflowderflow will
occur in the ODUflex network connection. Refer to [FTTUG.7044].

CK FS MFS

v vy

Adjustment activation

l

< MI Increase
< MI Decrease

RI RP

RI_TSCC ; RI processing »
RI NCS > MI_ADlJstate
NCS |
BWR_IND [« .
Rate adjustment MI TSNUM

control

BWR_generator

v v y
xl RP x1 TSCC ODUflex
clock control

information
G.8121-Y.1381(16)_F11-31

Figure 11-317 BWR_Generator process

RI processing:This process performs BWR protocol according toFP, R_TSCC, R_NCS
signals received from the BWR_Receiver process.

- When RI processing is activated, xI RP and xI TSCC (x is A or M) signals are set to one
(1)

- The value of the NCS signal is set to ACK(1) when receiving RI_RP=1 and the value of
RI_TSCC is changed from O to 1.

- Rate adjustment control is activated whesteiving RI_RP=1 and RI_TSCC=1 and
RI_NCS=ACK(2).

- BWR_IND is set to "1" xrs before ODUflex signal's bit rate adjustment starts, and is set to
"0"yns before ODUflex signalds bit rate adj.L
shall be in theange of 125 to 250s.

- The value of xI_TSCC signal is set to 0 when rate adjustment is completed.

- The value of NCS signal is set to NACK(0) when receiving RI_RP=1 and the value of
RI_TSCC is changed from 1 to O.

- The value of RP signal is set to When receiving RI_NCS=NACK(0) and sending
NCS=NACK(0).

- The completion of the resize process is reportedetavork managemensystem (NMS)
when receiving RIRP=0.

Defects None.
Consequent actions None.
Defect correlations None.
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Performance monitoring: For further study
11.2.3.2 HAO capable ODUk to MPLS-TP adaptation sink function (ODUKP-h/MT_A_Sk)

The ODUKRh/MT_A_ Sk extracts MT_CI information from the ODUKP payload area. It extracts
the OPUkoverhead (PT, RCOH and RES) and monitors the receptitreaforrect payload type.

Symbol
The ODUKP-h/MT_A_Sk function symbol is shown in Figutel-32.
SCC CI MT CI
\ ODUKP-/MT A Sk «i » ODUKP-/MT A Sk MI
AY * /’.
ODUKP_Al G.8121-Y.1381(13)_F11-32
Figure 11-327 ODUKP-h/MT_A_Sk symbol
Interfaces

The ODUKP-h/MT_A_Sk interface aredescribed infable 1114.
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Table 11-:147 ODUkKP-h/MT_A_Sk interfaces

Input(s) Output(s)

ODUKP_AP: Each MT_CP:

ODUKP_AI_Data MT_CI_Data

ODUKP_AI_ClocK MT_CI_iPHB

ODUKP_AI_FrameStart MT_CIl_oPHB

ODUKP_AI_MultiFrameStart MT_CI_SSF

ODUKP_AI_TSF MT_ClI_LStack

ODUKP_(A/M)I_RP SCC CP

ODUKP_(A/M)I_TSCC Sce Ol Data

ODUKP-h/MT_A_Sk_MP: SCC CI SSF

ODUKP-h/MT_A_Sk_MI_SCCType ODUKP_RP.

ODUKPh/ MT_A_Sk_MI _Label [ 1ODUKP_RI_RP

ODUKPh/ MT_A_Sk_MI _LSPTy pdODUKP_RI_TSCC

ODUKRh/ MT_A_Sk_MI _CosS[ 1éNODUKP_RI_NCS

ODUKPh/ MT_A_Sk_MI _TC2PHBN

ODUKkPh/ MT_A_Sk _MI _Qo SDe c d ODUKP-h/MT_A_Sk_MP:

ODUKP/MT_A_Sk_MI_Modd 1 é M] ODUKP-h/MT_A_Sk_MI_AcPT
ODUKP-h /MT_A_Sk_MI_AcEXI

ODUKPh/ MT A _Sk_MI _ LCK_ g ODUKPh/MT_A Sk_MI LastinvalidUPi

ODUKP-h/MT _A_Sk_MI_LCK Cog 1 é M] ODUKP-h / MT_A_Sk_MI_cPLM

ODUKP-h/MT _A_Sk_MI_LCK Tool[ 1 é M] ODUKP-h /MT_A_Sk_MI_cLFD

ODUKP-h/MT _A_Sk_MI _AIS Tool[ 1 é M] ODUKP-h /MT_A_Sk_MI_cEXM
ODUKP-h /MT_A_Sk_MI_cUPM

ODUKP-h/MT _A_Sk_MI _Admin_State
ODUKP-h/MT _A_Sk_ MI AIS_Per i od[ 1é
ODUKP-h/MT _A_Sk_MI _AIS_CoY 1 é M]
ODUKP-h/MT _A_Sk Ml _LCK Tool[ 1 é M]
ODUKP-h/MT _A_Sk_MI_AIS Tool[ 1 é M]

ODUKP-h/MT _A_Sk_MI_GAL_Enablé 1 é M]

ODUKP-h/MT_A_SKk_MI_Increase
ODUKP-h/MT_A_Sk_MI_Decrease

Processes

A process diagram of this function is shown as Fidilr)21 in clause 11.2.1.2An ODU specific
process for HAO capabkdaptation functioms described as below. Other processes are described
in clause 11.2.1.2.

i ODUk-specific sink process:
The ODUKP (k=flex) specific sink process is illustrated in FidLira3.
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Figure 11-337 ODUKP (k=flex) specific sink processes

PT: The function shall extract the PT byte from the PSI overhead as defined in clausef8.7.1
[ITU-T G.793. The payload type value for "GFP mapping" in clause 15.9.8fJITU-T G.709

shall be expected. The accepted PT value is available at the MP (MI_AcPT) and is used for PLM
defect detectionThe PT value of &4lAO capable adaptation function is the same as aH®Q
capable one.

RES: The value in the RES bytes shadl ignored.
RCOH receiver. This process extracts NCS from RCOH overhead area, and then forwartteit to
BWR_Receiver.

BWR_Receiver. This process extracts and detects the BWR protocol overhead, with the exception
of the BWR_IND signal. It is shown in Rige 1134.

When MI_Increaseor MI_Decreasds true,the BWR protocol is activated and statb receive
Al_RP/MI_RP, Al_TSCC/MI_TSCC from BWR_RELAY_Receiver process and NCS from Extract
NCS process. Then the detected value of RP, TSCC and NCS are sent geB&v&or.

Figure 11-347 BWR_Receiver process
Defects
dPLM1T See clause 6.2.4df [ITU-T G.799.
dLFD 1 See clause 6.2.5& [ITU-T G.804.
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