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ITU-T Recommendation |.732

Functional Characteristicsof ATM equipment

Summary

ITU-T 1.731 and 1.732 describe the functional requirements to enable the interoperability between
ATM network elements. The detailed characteristics of ATM equipment, or equipment containing
ATM aspects, are contained in this Recommendation. The companion Recommendation, ITU-T
[.731, provides introductions and covering terms and concepts that did not easily fit into the structure
of this Recommendation. ITU-T [.731 introduces the functional model used in this
Recommendation.

The functional model approach used in this Recommendation is derived from ITU-T G.805. It isalso
used by other technologies such as SDH equipment, PDH equipment and optical networking. This
allows for equipment with multiple technologies to be easily defined by selecting the appropriate
functional blocks.

Annex D defines the atomic functions used in the TP Convergence, ATM VP and VC Layer
Networks and their associated adaptation functions.

Source

ITU-T Recommendation 1.732 was revised by ITU-T Study Group 15 (1997-2000) and approved by
the World Telecommunication Standardization Assembly (Montreal, 27 September -
6 October 2000).
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FOREWORD

“The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
itelecommunications. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of
ITU. ITU-T isresponsible for studying technical, operating and tariff questions and issuing Recommendations
on them with aview to standardizing telecommunications on aworldwide basis.

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

The approval of ITU-T Recommendationsis covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basiswith 1SO and I1EC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a
telecommuni cation administration and a recognized operating agency.

INTELLECTUAL PROPERTY RIGHTS

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

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents, which may be reguired to implement this Recommendation. However, implementors are
cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database.

0 ITU 2001

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from ITU.

Documents

Document Sharing Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full documew details: ITLIJ-lTLIJZirZ |26,%(2 (10/2000)


http://www.avadocuments.com/doc/itu-t-i-732-2000
http://www.avadocuments.com/doc/itu-t-i-732-2000

CONTENTS

Page
1 0] RSP PROP PR PRSPPI 1
2 REFEIENCES ... e bbb 1
3 Abbreviations, Terms and DefiNitioNS ..........ccoverriiieninin e 3
31 ADDIEVIBLIONS ... et 3
32 DEFINITIONS ...ttt ettt b e b ae s 5
4 General functiona description of the ATM equipMEeNt..........ccoveeiereereeieseesesee e 5
4.1 TraNSFEr TUNCLIONS.......coiiiiieie et 7
I R . 01V o= I = Y= TSP 7
A N 1 I Y SRS 8
4.1.3 ATM Adaptation Layer (AAL) oot eee et 13
4.1.4 Signaling ATM Adaptation Layer (SAAL) ...cooveceeeeee e 13
4.2 Layer Management FUNCLIONS...........cooeerieeeseerie e ae e 13
4.3 CoordinatioN fUNCHIONS........ciiiieiiieie ettt s nae s 13
4.4 Guidelines for using the Table structure and corresponding functional descriptions 13
5 Transfer functions and Layer Management fuNCtions............ccoeverieneennneeneseeee 20
51 Section/Path Adaptation, Section Termination and Lower Layer Functions............. 20
51.1 SDH 155.52 MDit/S INtEIfaCe ....c.ccoveeiiii e 20
5.1.2 SDH 622.08 MDit/S INtEIfaCe ......ccoieeiiiii e 20
5.1.3 SDH 2488.32 Mbit/S INtEIfaCe ......ccceeverii e 20
514 SDH 9953.28 Mbit/S INtErfaCe......ccccceiiiiriiiiesisereeee e 20
515 PDH based iNerfaCeS........ccoiiiiiiieiiie e 20
516 Ceal-DaSad UNI.......cciiiiiiiiieeee et 20
517 ATM 25 MDIt/SINtEITaCe....cceoiieieeeceeeee e 21
5.1.8  IMA INEEITACE ...ttt 21
5.1.9  XDSL INtEITACES......ciieiitirieriieriee ettt es 21
52 Transmission Path Trail Termination function (TP_TT) ... 21
53 Transmission Path/Virtual Path Adaptation function (TP/VP_A) ..ccceeveevcceeieeeeee 21
I N R I AV e AN (= (1 P 21
532 TP/NP_A(AtoB)for SDH and PDH ........ccooiiriniiineeeee e 25
54 VP Traffic Management fuNCtion (VPTM) ..ot 27
5.41 VP USAE MEASUIEMENT ......oooiiiiiiiie ittt snne e 28
54.2 VPUPC/NPC (BtOA ONY) oot 28
G B I = 1O o1 o 29
544  EFCI SEING.....ccoiiiiieieriese ettt st sae e 29
545 ResSoUIrCe ManagEMENL........coiiiiiiiiee it sieeesiee et e e sbe e e sre e sree e Docu rr219e nts
Document Sharing Hub

Full document details: ITU-T 1.732 2000 ITU-T 1.732 (10/2000) i


http://www.avadocuments.com/doc/itu-t-i-732-2000
http://www.avadocuments.com/doc/itu-t-i-732-2000

Page

55 VP OAM TUNCHIONS.....otiiiiiieieee ettt sttt s nne s 29
55.1 F4 OAM functions (B to A) between VPTM and VP _C.......cccoecvvvevveenee. 29
55.2 F4 OAM functions (A to B) between VPTM and VP _C.......ccooeevvveviveenee. 30
5.6 VP Connection fUNCLIoN (VP_C) ..ottt 30
5.7 VP Connection End point Loopback function (VPLB_TT) .....ccccevoereineriineenieeeeee 30
5.8 VP Trail Termination funCtion (VP_TT)...cociiieeee e 30
5.9 Virtual Path/Virtual Channel Adaptation function (VP/VC_A).....ccvrvinieneriniene 30
e Y A VL O N (= (o 7 A S 30
592 VPIVC A (ATOB) it 31
510 VC Traffic Management function (VCTM) ......cooiiiiiiiieniereeesee e 32
5.10.1 VC USAQE MEASUNEIMENL ......ccveerieerreesieeereeseeereesseesneesseesneesneesreesneesneenneens 33
5.10.2 VC UPC/NPC (B 10 A ONlY) .ot 33
5.10.3 TraffiCc SNAPING ....coveeieiieseee e e 34
5.10.4 EFCI SELING.....ceieieieriesiese st seseeeeee et e et eeseesse st snesnesseesennens 34
5.10.5 ReSoUrce ManaQEMENL.........cceeimerireeiee e see e e sr e enee 34
511  VC OAM TUNCHIONS ..ottt sttt sttt ae e e 34
5.11.1 F5OAM functions (B to A) between VCTM and VC _C......ccceeviievenennee 34
5.11.2 F5 OAM functions (A to B) between VCTM and VC_C......cccoovevvieiennen. 35
512  VC Connection fuNCIoN (VC_C) ...uiuiiieiiceerieeieeee et 35
5.13 VC Connection End point Loopback function (VCLB_TT) .ccccccevvevvvceereeieseesieenn 35
514 VC Tral Termination funCtion (VC_TT) ...coeeiiriiieeeeee et 35
515 ATM Adaptation Layer funCtion (AAL) .....cceoeeeieee et eee et 36
5.15.1 Discard of end-to-end and segment F5 OAM célls......cccoevvevviveveccieneenen, 36
5.15.2 AAL functiona Modelling ........ccceierieiiierice e 36
5.15.3 Service Specific Coordination fUNCLIONS..........ccccevereerieeieseere e 36
6 Coordination FUNCHION (COF) ......ccuvieeieeieiiesieeieseese e s sre e e e sne e sneennes 36
CAC and resource CONtrol fUNCLIONS .........coceriireeniinie e 36
7.1 ATM resource requests to be processed by an ATM equipment ..........ccceeeeveevenenne 36
7.1.1 Establishing or releasing aVP or VC CONNECLION ........cccceeeeeeienierienienieninne 36
7.1.2 Modification of the traffic characteristics of an established VP or VC
(07010101 o1 o] o SRS PP PRPRPRPR 37
7.2 Genera ATM equipment features for processing an ATM resource request............. 38
7.2.1  Processing of reSource reqUESt MESSAgES. ......ceiveeverreerrerieesreeseeseessesssesseeseens 38
7.2.2  CACTUNCHION .t ettt st nne s 38
7.3 Management, signalling, RM appliCations............ccoeeiiriiiieninsereesee e 39
74 Detailed description of the CAC fUNCLION ........ccceeceeiieiece e 39
7.4.1  Service Acceptance Control SAC ..., Pocumeénts
742 Equipment Admission Control (EAC) fUNCEON. .........ve.eveeeeloviorieiiniiee. pocument $haring Hub

Full documeli\\t/details: ITLIJ-lTLIJZirZ |26,%(2 (10/2000)


http://www.avadocuments.com/doc/itu-t-i-732-2000
http://www.avadocuments.com/doc/itu-t-i-732-2000

Page

7.5 Processing steps of an ATM reSOUICE FEQUESE.........ccververiereerieeeesieeie e see s seee e 47
7.5.1 Request to establish or release an ATM VP or VC connection..................... 47
7.5.2 Reguest to modify the traffic characteristics of an existing ATM VP or
V€ COMNECTION. ...ttt sttt bbb 47
7.6 Method for reducing outages on resource modification............cccccveveeeieeieeseeciveenne 48
Annex A — Relationship between B-ISDN PRM and 1.326 representations of an ATM NE.. 48
Annex B — Examples of ATM €QUIPMENT .........coiiiiiriereeiesie e 49
Annex C — Correspondence between 1.732 and 1.751 MOdElS.........cccvvererinneenenie e 51
Annex D — Library of AtOMIC FUNCLIONS..........ccoiiiiiiieieniesie et 51
D.1 Definitions, abbreviations and SYmMbOIS ..........ccccceieereeieneesece e 51
D.1.1  DEfINITIONS.....ciiiiiiiieciieieee ettt bbb eesreen 51
D.1.2  ADBDreVIAONS... ..ot 51
D.1.3 Symbols and diagrammatiC CONVENLIONS..........ccccerverierieerieerieseeseeeeesreeneenns 54
D 200 0 V' oo [F o1 o o ST P TP 54
D.2  Transmission Path to ATM Virtual Path Adaptation FUNCLIONS ..........ccccccevevveieennnnne 57
D.2.1 S3 Path Adaptation FUNCLIONS.........ccccoeiierieniiniee e 57
D.2.2 A4 Path Adaptation FUNCLIONS.........cccccueieerieeieseese e 67
D.2.3 $4-nc Path Adaptation FUNCLIONS..........c.cceeviieeiice e 77
D.24 Cell-Based Adaptation FUNCLIONS..........ccccceiveieeniesieseesieseesieese e sseeee e 86
D.25 P12sPath Adaptation FUNCLIONS ........cccoiieiiiniinieie e 87
D.2.6 P31sPath Adaptation FUNCLIONS .........cccoiieiiiniineee e 96
D.3  ATM Virtua Path Layer Network FUNCLIONS..........ccceviriirieniienieneeesee e 105
D.3.1 ATM Virtua Path Connection FUnction VP _C........cccccovevieieccee e 114
D.3.2 ATM Virtua Path Traill Termination FUNCLIONS..........cccceeiirienenieneeneeens 120
D.3.3 ATM Virtua Path Monitoring FUNCLIONS..........cccoviriiiinneeesee e 128
D.3.4 ATM Virtua Path Segment FUNCLIONS..........ccoceriiiienenienieneee e 134
D.3.5 ATM Virtua Path Traffic Management FUNCLIONS...........ccccccvveerenceesieennnn 148
D.3.6 ATM Virtua Path Loopback FUNCLIONS.........cccccoevieieiierece e 152
D.3.7 ATM Virtual Path Linear Trail Protection FUNCLIONS.........c.ccccevvnereniennne 171
D.4  ATM Virtua Pathto ATM Virtual Channel Adaptation Functions.............c.cccceeuen. 173
D.4.1 ATM Virtua Pathto ATM Virtua Channel Adaptation Source Function
VPIVC A SOttt bttt 173
D.42 ATM Virtua Pathto ATM Virtual Channel Adaptation Sink Function
VPIVC A _SKuiiiieieeeeeeiee ettt sttt nae e nne e 176
D.5 ATM Virtua Channel Layer Network FUNCLIONS ..........cccceeeeveeiesieeseee e 179
D.5.1 ATM Virtua Channel Connection Function VC_C .......ccceiviiiiienenienenne 187
D.5.2 ATM Virtua Channel Traill Termination FUNCLIONS..........cccccceveeiiennenne 193
Documents
Document Sharing Hub

Full document details: ITU-T 1.732 2000 ITU-T 1.732 (10/2000) v


http://www.avadocuments.com/doc/itu-t-i-732-2000
http://www.avadocuments.com/doc/itu-t-i-732-2000

Page

D.5.3 ATM Virtua Channel Monitoring FUNCLIONS .........cccoceeiiniineniieeeeienne 201
D.54 ATM Virtua Channel Segment FUNCLIONS..........ccccoueririienienenie e 207
D.5.5 ATM Virtua Channel Traffic Management FUNCLIONS............c.cccccvveeriennnnne 222
D.5.6 ATM Virtua Channel Loopback FUNCLIONS...........cccovievenieniesece e 225
D.5.7 ATM Virtual Channel Linear Trail Protection FUNctions............cc.cceeevenene. 239
D.6  ATM Virtua Channel to ATM Client Adaptation FUNCLIONS...........cccevveeevieeniennnnne 241

D.6.1 ATM Virtua Channel to ATM Client Adaptation Source VC/XXX_A_So 241
D.6.2 ATM Virtua Channel to ATM Client Adaptation Sink VC/XXX_A_SK.... 242

Appendix | — Functional requirements for ABR transfer capability .........cccccoeeveniiiiniennnns 243
1.1 LOCation IN 1732 MOUE ........oouiiiiiriereeeee e 243
1.2 TranStEr FUNCHIONS.......ueiiiiieieee ettt st a e nne et nneenrs 243
1.3 Report to Layer ManagemMENnt..........ccceoiiieiiieeiiie st 244
1.4 Control from Layer Management ...........cooeieereeiineeneeee e s 244
1.5 Layer Management FUNCLIONS..........ccoueiieieieereeieseesseesee e steeeessae e essessae e eneesnnens 244
.52 BECN FUNCLION ..ottt 244
Documents
Document Sharing Hub

Full documeQﬁ details: ITLIJ-lTLIJZi'-Z |26,%(2 (10/2000)


http://www.avadocuments.com/doc/itu-t-i-732-2000
http://www.avadocuments.com/doc/itu-t-i-732-2000

I ntroduction

The B-ISDN Protocol Reference Model described in ITU-T 1.321 partitions ATM equipment into a
user (transfer) plane, alayer management plane, a plane management and a control plane.

The user and control planes are decomposed into a Physical Layer, ATM Layer, ATM Adaptation
Layer and higher level functions. The plane management may not be layered.

Further decomposition of the layers is possible in order to define additional functions which can be
grouped to provide a logical description of any ATM equipment. The ATM layer may be
decomposed into the Virtua Path and Virtual Channel layers. The physical layer may be
decomposed into a number of path and section layers depending on the transport technology
employed.

Within each layer of the Transfer and Layer Management Planes, the management and processing of
- user information may be described in terms of three functions. These support the termination of layer
- specific information, adaptation of information between layers, and connection. This methodology
- provides alogical description of equipment which is aligned with the network level view of ATM
- transport contained in ITU-T 1.326 and G.805.
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ITU-T Recommendation |.732

Functional characteristicsof ATM equipment

1 Scope

‘The purpose of this Recommendation is to describe the functional requirements to enable
- interoperability between ATM Network Elements (NEs). The description must be precise enough to
- enable interoperability, but be generic so asto not constrain implementation.

i, This Recommendation provides a detailed description of the functional requirements identified in
ITU-T I.731.

This Recommendation makes references to other existing Recommendations where they contain
detailed descriptions or specifications for a function to avoid duplication of work. This
Recommendation provides the basis for defining in detail an ATM NE.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision; all
users of this Recommendation are therefore 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 ITU-T Recommendationsis regularly published.

[1] ITU-T G.703 (1998), Physical/electrical characteristics of hierarchical digital interfaces.

[2] ITU-T G.707/Y.1322 (2000), Network node interface for the synchronous digital hierarchy
(SDH).

[3] ITU-T G.783 (2000), Characteristics of synchronous digital hierarchy (SDH) equipment
functional blocks.

[4] ITU-T G.784 (1999), Synchronous digital hierarchy (SDH) management.

[9] ITU-T G.804 (1998), ATM cell mapping into plesiochronous digital hierarchy (PDH).
[6] ITU-T G.805 (2000), Generic functional architecture of transport networks.

[7] ITU-T 1.326 (1995), Functional architecture of transport networks based on ATM.

[8] ITU-T G.832 (1998), Transport of SDH elements on PDH networks — Framing and
multiplexing structures.

[9] ITU-T G.957 (1999), Optical interfaces for equipments and systems relating to the
synchronous digital hierarchy.

[10] ITU-T 1.731 (2000), Types and general characteristics of ATM equipment.

[11]  ITU-T 1.211 (1993), B-1SDN service aspects.

[12] ITU-T 1.311 (1996), B-ISDN general network aspects.

[13] ITU-T 1.321 (1991), B-ISDN protocol reference model and its application.

[14] ITU-T 1.353 (1996), Reference events for defining ISDN and B-ISDN performance

parameers Documents
[15] ITU-T 1.356 (2000), B-ISDN ATM layer cell transfer performance. .
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[16] ITU-T 1.361 (1999), B-ISDN ATM layer specification.

[17] ITU-T 1.363.1 (1996), B-ISDN ATM Adaptation Layer specification: Type 1 AAL.

[18] ITU-T 1.363.2 (1997), B-ISDN ATM Adaptation layer specification: Type 2 AAL.

[19] ITU-T 1.363.3 (1996), B-ISDN ATM Adaptation Layer specification: Type 3/4 AAL.

[20] ITU-T 1.363.5 (1996), B-ISDN ATM Adaptation Layer specification: Type 5 AAL.

[21] ITU-T 1.371 (2000), Traffic control and congestion control in B-1SDN.

[22] ITU-T 1.432.1 (1999), B-ISDN user-network interface — Physical layer specification:
General characteristics.

[23] ITU-T 1.432.2 (1999), B-ISDN user-network interface— Physical layer specification:
155 520 kbit/s and 622 080 kbit/s operation.

[24] ITU-T 1.432.3 (1999), B-ISDN user-network interface — Physical layer specification: 1544
kbit/s and 2048 kbit/s operation.

[25] ITU-T 1.432.4 (1999), B-ISDN User-network interface— Physical layer specification:
51 840 kbit/s operation.

[26] ITU-T 1.4325 (1997), B-ISDN User-network interface— Physical layer specification:
25 600 kbit/s operation.

[27]  ITU-T 1.610 (1999), B-ISDN operation and maintenance principles and functions.

[28] ITU-T Q.2931 (1995), Digital Subscriber Sgnalling System No. 2 (DSS2) — User-Network
Interface (UNI) layer 3 specification for basic call/connection control.

[29] ITU-T Q.2761 (1999), Functional description of the B-ISDN user part (B-ISUP) of

signalling system No. 7.

5[30] ITU-T Q.2762 (1999), General functions of messages and signals of the B-ISDN user part

(B-1SUP) of Sgnalling System No. 7.

;[31] ITU-T Q.2763 (1999), Sgnalling System No. 7 B-ISDN User Part (B-1ISUP) — Formats and
codes.

[32] ITU-T Q.2764 (1995), Sgnalling System No. 7 B-ISDN User part (B-ISUP) — Basic call
procedures.

[33] ITU-T Q.2120 (1995), B-1ISDN metasignalling protocol.

[34] ITU-T O.191 (1997), Equipment to assess ATM layer cell transfer performance.

[35] ITU-T G.992.1 (1999), Asymmetrical digital subscriber line (ADSL) transceivers.

[36] ITU-T G.992.2 (1999), Flitterless asymmetrical digital subscriber line (AD)
transceivers.

[37] ITU-T 1.761 (2000), Inverse multiplexing for ATM (IMA).

[38] ITU-T G.806 (2000), Characteristics of Transport Equipment — Description Methodology
and Generic Functionality.

[39] ITU-T 1.365.1 (1993), B-ISDN ATM adaptation layer sublayers. Frame relaying service
specific convergence sublayer (FR-SSCS).

[40] ITU-T 1.365.2 (1995), B-ISDN ATM adaptation layer sublayers. Service-specific
coordination function to provide the connection-oriented network service.

[41] ITU-T 1.365.3 (1995), B-ISDN ATM adaptation layer sublayers: vice-specific

coordination function to provide the connection-oriented transport seryvice.
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[42] ITU-T 1.365.4 (1996), B-ISDN ATM adaptation layer sublayers. Service-specific
convergence sublayer for HDLC applications.

[43] ITU-T 1.366.1 (1998), Segmentation and Reassembly Service Specific Convergence Sublayer
for the AAL type 2.

[44] ITU-T 1.366.2 (1999), AAL Type 2 service specific convergence sublayer for trunking.
[45] ITU-T G.995.1 (1999), Overview of digital subscriber line (DSL) Recommendations.
[46] ITU-T G.991.1 (1998), High bit rate digital subscriber line (HDSL) transceivers.

[47] ITU-T G.994.1 (1999), Handshake procedures for digital subscriber line (D)
transceivers.

[48] ITU-T G.996.1 (1999), Test procedures for digital subscriber line (DSL) transceivers.

[49] ITU-T G.997.1 (1999), Physical layer management for digital subscriber line (D)
transceivers.

3 Abbreviations, Terms and Definitions

3.1 Abbreviations

The main body of this Recommendation and Annex D have their own abbreviation lists. For
expansion of abbreviations used in Annex D see abbreviation list in Annex D. For the purposes of
this Recommendation, the following abbreviations are used:

AAL ATM Adaptation Layer

AD Activation/Deactivation

ADSL Asymmetrical Digital Subscriber Loop
AEMF ATM Element Management Function
AESF ATM Equipment Signalling Function

AIS Alarm Indication Signal

ATM Asynchronous Transfer Mode

B-ISDN  Broadband Integrated Services Digital Network
CAC Connection Admission Control

CcC Continuity Check

CbhV Cell Delay Variation

CLR Cell Loss Ratio

CoF Coordination Function

CPCS Common Part Convergence Sublayer

CT Correlation Tag

CTD Cell Transfer Delay

DBR Deterministic Bit Rate

DSS2 Digital Subscriber Signalling System No. 2

EAC Equipment Admission Control

EPD Early Packet Discard Documents
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FM
FMBS
HEC
IMA
IWF
LB
LCD
LM
LMI
LOC
LOP
LOS
MCF
NE
NNI
NPC
OAM
OCD
PDH
PLCP
PM

PPD

SvC

Fault Management

Frame Mode Bearer Service

Header Error Control

Inverse Multiplexed ATM
InterWorking Function

L oopback

Loss of Cell Delineation

Layer Management

Layer Management Indication

Loss of Continuity

Loss of Pointer

Lossof Signd

M essage Communications Function
Network Element

Network Node Interface

Network Parameter Control

Operation, Administration and Maintenance
Out of Cell Delineation

Plesiochronous Digital Hierarchy
Physical Layer Convergence Protocol
Performance Management/Performance Monitoring
Path OverHead

Partial Packet Discard

Permanent Virtual Connection

Quality of Service

Resource Management

B-ISDN Signalling ATM Adaptation Layer
Service Acceptance Control

Service Access Point

Segmentation and Reassembly
Synchronous Digital Hierarchy

Service Level Admission

Section OverHead

Service Specific Coordination Function
Service Specific Convergence Sublayer
Server Signal Fall

Switched Virtual Connection
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TIM Trace ldentifier Mismatch

™ Transmission Media
TMN Telecommuni cation Management Network
TP T Transmission Path Termination

TPIVP_A Transmission Path to Virtual Path Adaptation
UNEQ Unequipped signal

UNI User Network Interface

UPC Usage Parameter Control

VC Virtual Channel (ATM) or Virtual Container (SDH)
VCCT V C Connection Termination

VCl VC Identifier

VCL VC Link

VoD Video on Demand

VP Virtual Path

VP.TT VP Trail Termination

VPCT VP Connection Termination

VPI VP Identifier

VP/VC_A Virtua Path to Virtual Channel Adaptation

3.2 Definitions
This Recommendation uses terms defined in other referenced I TU-T Recommendations.
Additionally, the following terms are used:

3.21 functional block: The ATM NE functional model is described by means of transport
functions, or logica groups of these functions called functional blocks. ATM Layer functions and
related requirements are associated with multiplexing/demultiplexing and cross-connecting or
switching of ATM cells. They are subdivided into two functional blocks respectively processing
Virtual Paths and Virtual Channels.

3.2.2 function: Each functional block is decomposed into several functions (e.g. VP Trall
Termination function, Loopback function, Traffic Management function, ...) using the atomic
function modelling (termination function, adaptation function, connection function).

3.3.3 process. Each function consists of severa individual processes (setting or extracting of
several fields, inserting or extracting of OAM cells, ...).

4 General functional description of the ATM equipment

For the purposes of this Recommendation, ATM equipment is described in terms of the functions of
the user plane/transfer plane, control plane, layer management plane, plane management and timing
functions as illustrated in Figure 4-1. To avoid complication, the control plane is not explicitly
shown in Figure 4-1. The control plane comprises of the signalling applications and the associated
AAL (SAAL). The ATM equipment may also include interworking function. The transfer functions
can be configured by the management plane (PVC) and control plane (SVC). In the case of S-PVCs,
which are a combination of PVC accesses connected by network signalled SV C IlnkDB%tmﬁgnts

functions are configured by a combination of both management plane and cont ¢! piane.
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The user plane/transfer plane is composed of the TM, TP, VP, VC, AAL transfer functions.

Q3 F
Plane M anagement Functions
AEMF
MCF
CONFIG FM PM ACC SEC
Signalling
(Note 1) Application
m——— = ——F
I AAL AAL SAAL | Layer Management
| I for Higher Layers
including AAL/SAAL
I | | (Note 2)
, FT T I &
5 - 7
g e | ATM(\\; guflacer:annel | VC Layer 2
T Function | 4 I Management £
2 S\I s
e | e
S S
: to CoF | ATM Virtual Path | VP Layer E
1= : I (VP) Layer I Management g
o
I I °
I Transmission Path |
TP Layer
(Note 3) I (TP) Layer: I Man Zrynent
PDH, SDH 9
Timing | |
I Transmission Media I TM Layer
! (TM) Layer | Management
(Note 2) | |
_-——— - / T1538750-00
§ Layer Management
Non-ATM External UNI/NNI Functions

interfaces  timing interfaces

Internal interface

NOTE 1 — Service Specific and higher layers are not addressed in this Recommendation.

NOTE 2 — Not addressed in this Recommendation.

NOTE 3 — Some interworking functions may require an input from the timing functiona block.

NOTE 4 — The CAC function is not shown in Figure 4-1. Please refer to Figure 4-3.

NOTE 5 — For reasons of space the following names had to be shortened. These are not adopted acronyms. Accounting was shortened
to"ACC", Configuration was shortened to "Config" and Security was shortened to "SEC".

Figure 4-1/1.732 — General functional ar chitecture of an ATM NE

Document Sharing Hub
Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full documeg details: ITLIJ-lTlIJZi'-Z |26,%(2 (10/2000)


http://www.avadocuments.com/doc/itu-t-i-732-2000
http://www.avadocuments.com/doc/itu-t-i-732-2000

4.1 Transfer functions

Transfer functions include all functions required for the transport of user, signalling, OAM, and RM
information. In accordance with the B-ISDN Protocol Reference Model described in ITU-T 1.321,
the User Plane functions are layered into those for Physical Layer processing and those for ATM
Layer processing.

The transfer functions are common for all higher layer services in B-ISDN. The service specific
requirements for user information transfer only manifest themselves in the ATM Adaptation Layer
(AAL) and higher layers. Descriptions of the higher layers are outside the scope of this
Recommendation.

The transfer functions are also common for network related information such as signalling and
management communications. The B-ISDN Protocol Reference Model makes a clear separation
between User Plane, Control Plane and Management Plane functions. Consequently, the information
flows between peer entities of the User Plane, Control Plane and Management Plane should be
distinguished by the ATM NE in accordance with the procedures described in ITU-T 1.361 [16].

4.1.1 Physcal layer

The functions and related requirements associated with the Physical Layer include electro-optical
conversion, line coding, timing recovery, frame generation, synchronization, and transmission
overheads processing. Some physical layers (e.g. SDH) can be subdivided into Transmission Media
Layer (including the digital or multiplex section, the regenerator section and the transmission media)
and Transmission Path layers.

Some example physical interfacesfor ATM NEs are shown in Figure 4-2.
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4.1.1.1 Transmission media and path layersfor user and network interfaces

IP FR HDLC G.704

2048 kbit/s
ATM VC
layer
ATM VP
layer
S3/2/1
path IMA
layer
A S4-Xc
path path
layer layer
MSN Pgs Cell xDSL APON
section path based
layer layer physical
layer
RSN
section
layer
OSN ES1 Eq . .
section | section section PMD | Electrical | Optical
layer layer layer sublayer layer layer

STM-No STM-1le  140/34/12  622/155/52 xDSL APON
signal signal 45/6/1.5 signal signal signal

signal T1538760-00

NOTE 1 - The AALsare not shown in Figure 4-2 as AAL isnot strictly alayer in the sense of Annex D.
NOTE 2 - Pgsisintended to represent synchronous PDH path optionsin the style of G.705. One example would be P31s.
NOTE 3 - Eq isintended to represent the synchronous PDH path optionsin the style of G.705. One example would be E31.

Figure 4-2/1.732 — Examples of transmission layers and interface signals

4.1.1.2 Other interfaces

1) TMN interface (e.g. Q interface in accordance with ITU-T G.773, Q.811 and Q.812).
2) Local craft interface (e.g. F interface).

3) External Timing interfaces (see clause 12/1.731 [10]).

Non-ATM interfaces (e.g. 64 kbit/s, FMBS, ITU-T X.25, etc. Not described in this
Recommendation).

412 ATM Layer

ATM Layer functions and related requirements are associated with multiplexing/demultiplexing and
cross-connecting or switching of ATM cells. They are subdivided into two functional blocks
respectively processing Virtual Paths and Virtual Channels. The VP layer consists of: TP/VP
adaptation, VP Traffic management; VP Loopback; Segment VP Termination; -{0- \Y :
Monitoring; Segment VP Monitoring; VP Connection, and VP Termination. The Y/ Mﬁ S
of: VP/VC adaptation, VC Traffic management; VC Loopback; Segment VC 1erminalfénmend-to=ring Hub
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end VC Monitoring; Segment VC Monitoring; VC Connection, and VC Termination. Figure 4-3
depicts these functions in relation with the general functional architecture of Figure 4-1. The detailed
ATM NE functional model is described by a set of transport functions: a connection function, a
termination function, and an adaptation function. These transport functions and their relationships
aredefined in ITU-T G.806 [38]. The ATM NE functional model is thus described by means of these
transport functions, or logical groups of these functions called functional blocks.

In Figure 4-3, reference points A and B are defined to indicate information flow directionality. In
Table 4-1 transport functions are further distinguished by this directionality indication (e.g.
TPIVP_A (A to B) and TP/IVP_A (B to A)). In addition, the transport functions involved when
considering two interfaces of an ATM NE are shown in Figure 4-4.

4121 TPNP_A,VPNC_A

The TP/VP Adaptation functions (TP/VP_A) include processes that are common to all VP links and
are not associated with just asingle VP (e.g. cell rate decoupling, HEC processing, cell delineation,
scrambling/descrambling, multiplexing/demultiplexing of VPs). The VP/VC Adaptation functions
(VP/VC_A) include processes that are common to al VC links (multiplexing/demultiplexing of
VCs).

4122 VPTM,VCTM

The VP and VC Traffic Management functions (VPTM and VCTM) include processes that are
performed per individual VP and VC trail. These include e.g. Resource Management cells handling,
VP/VC traffic shaping, UPC/NPC, EFCI setting.

4123 VPLB,VCLB

The VP and VC Loopback Functions (VPLB and VCLB) include processes that are performed per
individual VP and VC trail. These include handling of Loopback cells on both end-to-end and
segment level. Reduced functionality loopback options (VPLBR and VCLBR) have aso been
defined which may be used in certain reduced functionality equipment.

4124 VPS VCS

The Segment VP and VC Termination Functions (VPS and VCS) include processes that are
performed per individual VP and VC trail (i.e. processing of segment F4 and F5 OAM flows).

4125 VPM,VCM,VPSM,VCSM

The end-to-end and Segment VP and VC Monitoring Functions (VPM, VCM, VPSM, VCSM)
include the monitoring of functions that are performed per individual VP and VC trail in the
functionsVP_TT,VC TT, VPSand VCS.

4126 VP C,VC.C

The VP and VC Connection Functions (VP_C, VC_C) perform matrix connections at the VP and/or
VC layer within the ATM NE according to established ATM connections. The VC connection
function (VC_C) performs connections of V C links between VC link End Points within the same NE
according to established ATM connections. According to ITU-T 1.150, cell sequence integrity shall
be maintained between endpoints of a VP Connection for al cells belonging to this VP and between
endpoints of aVVC Connection for all cells belonging to thisVC.

The number of connections that can be supported per TP/VP adaptation, per interface card, per NE
(generalized switch/mux/concentrator) is for further study. The impact of the different connection
types on the number of connections that can be supported is for further study.
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4127 VP.TT,VC TT

VP and VC Termination Functions (VP_TT, VC_TT) perform functions devoted to ATM
Connection Endpoints (e.g. processing of end-to-end F4/F5 OAM flows); there is one instance of
these functions per terminated VP and VC link.

Documents

Document Sharing Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full documelltﬁletails: ITLIJ-lTllqu-Z |26,{§2 (10/2000)


http://www.avadocuments.com/doc/itu-t-i-732-2000
http://www.avadocuments.com/doc/itu-t-i-732-2000

Non-ATM Plane
| interface or SAP Signalling request management

Signalling » CAC
IWF RM AEME

requests ; .
- - = R configuration
SAP /\\ ~ SAP /] "raquest"

A

;

Layer management
Transfer function AAL N /__ /7 AAL [AALLM

ve \/ \/V¢ [veim |

 — VCLB LM
vcLe\/ \/VCLB —
S

function
VCM > 4 VCM {vem L

vesm [ > <|vesm fves Lvi

cLB LmI
VCLE VCLB LM |

VCSLM
VCS MCF |

vcsim
VS VCSLM =

\ =
VCLB LM

VCLB AEMF

VCLB

VCS

VCS

VCLB

VCTM
VCTM

VCTM| m_
VCTM‘

For managing

VPIVC VPvC LMl IWF block

Vel
VP VPLM

VPLB VPLB LM

(<l
<D<

VP/VC

VPLB

<
<

veiv |
VPLM

VPM LM

\VPSM LM
VPSM LM

VPLB NVPLB LM]

VPS VPSLM

/\

3 <
2 2
N/
/\
:
2

VPLB

VPS

VPS VPS VPSLM

LY==

NVPLB LM]
VPLB VPLB LM

VPLB

VPTM
VPTM

VF’TM‘

VPTM LM
| S|

<-EEPP
<>

VPTM‘

TPIVP /ST TPIVP FAvPLM]

TP TP [TPLM |

TM Layer TM Layer T Timing

(TML) L] (TML) MM :

B l v Tis3s770.00 EXternal timing
o O input

NOTE - The OAM and traffic management functions may not be present in all ATM Equipments. If present, they may be
activated or bypassed. Thisis represented by the bypassline in Figure 4-3.

Figure 4-3/1.732 — Detailed functional architecture of an ATM NE Documents
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NOTE — The OAM and traffic management functions may not be present in all ATM Equipments. If present, they may be
activated or bypassed. Thisis represented by the bypass linein Figure 4-4. DOC um ents

Figure 4-4/1.732 — Information flows when considering two interfaces ¢! an AAMNEt sharing Hub
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4.1.3 ATM Adaptation Layer (AAL)

The AAL functions enhance the service provided by the ATM Layer functions to enable the
service-specific higher layersto use the service-independent ATM layer.

When AAL processing is required in the ATM NE, the AAL functional requirements should be in
accordance with the AAL protocols described in ITU-T 1.363x.

The AAL typesdescribed in ITU-T 1.363x are:
1) AAL TypelinITU-T 1.363.1[17];
2) AAL Type2inITU-T 1.363.2 [18];
3) AAL Type3/4inITU-T 1.363.3[19];
4) AAL Type5inITU-T 1.363.5[20].
Typical AAL functionsinclude:

1) Segmentation and Reassembly (SAR).
2) Error detection/correction.

3) Length indication.

4) Timing Recovery.

5) Other service specific functions.

These protocols are service specific and are consequently Network/Service Provider Option(s). In
general AAL protocols are end-to-end protocols and therefore not processed by intermediate ATM
NEs. However, network providers may choose to offer specific services which may require AAL
processing in ATM NEs.

4.1.4 Signalling ATM Adaptation Layer (SAAL)

One particular type of AAL service user is the signalling entity wishing to communicate with a peer
entity. Each of these entities would require that functions are provided above the common part of the
AAL specifically designed to facilitate this task. The AAL functions necessary to support signalling
should be in accordance with ITU-T Q.2100, B-ISDN signalling ATM adaptation layer (SAAL).
ITU-T Q.2100 also serves as a guide to all other Recommendations required by a user for the
implementation of an AAL for the purpose of signalling.

4.2 Layer Management functions

Management information associated with a given transfer layer function is passed to (or received
from) the corresponding Layer Management function, e.g. for processing of configuration, fault
management, and performance monitoring.

Layer Management functions correspond one-to-one with transfer functions.

Physical layer management functions are provided in ITU-T G.705 (PDH TPs), G.783[3] (SDH
TPs) and G.806 [38] (generic processes).

ATM layer management functions are provided in clause 5 and Annex D.

4.3 Coordination functions

The coordination functions alow management information to flow between the layers for the
purposes of communication. The coordination functions have some filtering capabilities. The
coordination functions are described in more detail in clause 6.

4.4 Guidelin&sfor usjrngtheTabIestructure and corresponding functional desfligt@oments
An overview of the functional blocks decomposition of the Transfer ard Layer IManagerhehtring Hub
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functional blocks is provided in Table 4-1. This functional model is generic and no particular
physical partitioning of functions or implementation isimplied. However, the logica ordering of the
functions given in Table 4-1 must be maintained. For direction B to A, the functions in Table 4-1
need to be read in the order from the bottom of the table to the top of the table. Also, the processes
within each function are to be read in the order from bottom of the function to the top of the
function. For direction A to B, the functionsin Table 4-1 need to be read in the order from the top of
the table to the bottom of the table.

Table 4-1/1.732 — Functional partitioning

Copyright International Telecommunication Union/ITU Telcommunication Sector

Provided by IHS Markit under license with ITU-T

No reproduction or networking permitted without license from IHS

Full documellt@etails: ITLIJ-lTLIJZi'-Z |26,%(2 (10/2000)

Licensee=/, User=,
Not for Resale,

Bto A AtoB
Level Function Function description Function description
Transfer Layer Transfer Layer
management management
V_C/ AAL -AAL1 -AAL1
client_A _SAR - AAL2 -AAL2
— CPCS - AAL3/4 - AAL3/4
~ SSCS - AAL5 - AAL5
- SAAL - SAAL
Discard of e-t-e | Discard of e-t-e - - -
and segment F5 | and segment F5
OAM cdlls OAM cdlls
VC TT VC Termination | Extraction of e-t-e | e-t-e F5 OAM Insertion of e-t-e | F5 OAM cells
function F5 OAM cells cellsprocessing | F5 OAM cells processing
VCLB VC connection
endpoint VCLB sink VCLB source
loopback point See D.5.6.2 or reduced functionality | SeeD.5.6.1 or reduced functionality
and/or loopback VCLBR Sink refer to D.5.6.4 VCLBR Source refer to D.5.6.3
source point
VC C VC Connection | Interconnection of | Association of Interconnection | Association of
Function VClinks VC links of VClinks VClinks
Multicasting FFS Multicasting FFS
V C Protection FFS V C protection FFS
functions functions
VCM et-eF5 OAM Read e-t-e F5 e-t-e F5 OAM Read e-t-e F5 e-t-e F5 OAM
non-intrusive OAM cdll cell processing | OAM cell cell processing
monitoring
VCSM Seg F5 OAM Read segment F5 | Segment F5 Read Segment F5
non-intrusive OAM cdll OAM cdll segment F5 OAM cdll
monitoring processing OAM cdll processing
VCLB V C Loopback
g;ﬁeﬁfgur e VCLB source VCLB sink
oint and/or See D.5.6.1 or reduced functionality | SeeD.5.6.2 or reduced functionality
b VCLBR Source refer to D.5.6.3 VCLBR Sink refer to D.5.6.4
segment
loopback point
VCS Segment VC . Segment VC OAM endpoint Sink.
OAM Segment VRC ef(grAtZ/l Der;_)d4p(¥ nt Source. Includes e-t-e VC-AISinsertion
"' Refer to D.5.4.2
VeS|V | SmmenvCony mbort S | sagmenrve oam eonu souce
seD 541 Documents
Refer to D.5.4.2
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Table 4-1/1.732 — Functional partitioning (continued)

BtoA AtoB
Level Function Function description Function description
Transfer Layer Transfer Layer
management management
VCLB V C Loopback
(e-t-e and/or VCLB sink VCLB source
segment) source refer to D.5.6.2 or reduced refer to D.5.6.1 or reduced
point and/or functionality VCLBR Sink refer to | functionality VCLBR Source refer to
segment D.5.6.4 D.5.6.3
loopback point
VCTM Resource For further study | For further For further For further study
management study study
Shaping VC traffic Traffic VC traffic Traffic
(Note 1) shaping descriptors shaping descriptors
VC usage - - Detection of cell | Count outgoing
measurement arrival cells per VC for
CLP=0+1and
CLP=0
EPD/PPD For further study | For further For further For further study
functionality study study
(Note 2)
VC UPC/NPC V C compliance Traffic - -
checking and descriptors,
corrective action discarded cells
if activated and tagged cells
counters
VC usage Detection of cell Count incoming - -
measurement arrival cells per VC for
CLP=0+1and
CLP=0
EFCI setting Setting of the EFCI generation | Setting of the EFCI generation
EFCI bit of PTI EFCI bit of PTI
field for user field for user
congestion congestion
indication indication
VP VCI setting - - VCI field setting | VCI assignment
VC_A
VC Demultiplexing of - VC -
multiplexing theVCs Multiplexing
according to the into VP
VCI vaues
VC-AIS VC-AlSinsertion | Generation of - -
(Note 5) VC-AlSfor
each configured
VC
Metasignalling Extraction of Metasignalling - -
Sink metasignalling cells processing
(Note 3) cells
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Table 4-1/1.732 — Functional partitioning (continued)

BtoA AtoB
Level Function Function description Function description
Transfer Layer Transfer Layer
management management
VP/ Congestion Selective Cell Act./deact. of Detects Indicates
VC_A Control discard (CLP cell discard congestion congestion to
(continued) | (Notes 3, 4) based) based on EPD/PPD, RM
congestion and EFCI
detection processing
functions
Detects Indicates Selective Cell Act./deact. of cell
congestion congestion to discard (CLP discard based on
EPD/PPD based) congestion
(Note 6), RM detection
and EFCI
processing
functions
Metasignalling Insertion of Metasignalling
Source metasignalling cells processing
(Note 3) cells
VCI processing | Reading of VCI; Count of cells - -
discarding of cells | with invalid
with invalid VCI VCI cells
(Note 7)
Discard of e-t-e | Discard of e-t-e - - -
and segment F4 | and segment F4
OAM cells OAM cells
VP TT F4 OAM cells Extraction of F4 F4 OAM cdlls Insertion of F4 F4 OAM cells
insertion/ OAM cdlls processing OAM cells processing
extraction
VPLB \e/nzggrnr;ec“o” VPLB Sink VPLB Source
loopback point refer to D.3.6.2 or reduced refer to D.3.6.1 or reduced
functionality VPLBR Sink refer to functionality VPLBR Source refer to
and/or loopback D364 D363
source point e e
VP C VP connection Interconnection Association of Interconnection | Association of
function of VPIinks VP links of VPlinks VP links
Multicasting FFS Multicasting FFS
VP Protection FFS VP protection FFS
functions functions
VPM et-eF4 OAM Read e-t-e F4 et-e F4 OAM Read e-t-e F4 et-e F4 OAM
non-intrusive OAM cdll cell processing | OAM cdll cell processing
monitoring
VPSM Seg F4 OAM Read segment F4 | Segment F4 Read Segment F4
non-intrusive OAM cdll OAM cdl segment F4 OAM cdll
monitoring processing OAM cdll processing
VPLB VP Loopback
(e-t-e and/or VPLB Source VPLB Sink
segment) source refer to D.3.6.1 or reduced refer to D.3.6.2 or reduced
point and/or functionality VPLBR Source refer to functionality VPLBR Sink refer to
segment D.3.6.3 D.3.64
loopback point Docun
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Table 4-1/1.732 — Functional partitioning (continued)

BtoA AtoB
Level Function Function description Function description
Transfer Layer Transfer Layer
management management
VPS Segment VP . Segment VP OAM endpoint Sink.
OAM Segment VPS(g: Il\D/I 38 de oint Source. Includes e-t-e VP-AlS insertion
o SeeD.34.2
VPS Segment VP Segment VP OAM endpoint Sink. .
OAM Includes e-t-e VP-AlSinsertion Segment VRF;fC;rAt'(\)A sn?’dzolmt Source.
Refer to D.3.4.2 T
VPLB VP Loopback
(e-t-e and/or VPLB Sink VPLB Source
segment) source refer to D.3.6.2 or reduced refer to D.3.6.1 or reduced
point and/or functionality VPLBR Sink refer to functionality VPLBR Source refer to
segment D.3.6.4 D.3.6.3
loopback point
VPTM Resource For further study | For further For further For further study
management study study
Shaping VP traffic shaping | Traffic VP traffic Traffic
(Note 1) descriptors shaping descriptors
VP VP compliance Traffic
UPC/NPC checking and descriptors,
corrective action discarded cells
if activated and tagged cell
counters
VP usage Detection of cell Incoming cells Outgoing cells
measurement arrival count per VP for count per VP
CLP=0+1and
CLP=0
EFCI setting Setting of the EFCI generation | Setting of the EFCI generation
EFCI bit of PTI EFCI bit of PTI
field for user field for user
congestion congestion
signalling signalling
TPIVP_A VPl setting - - VPI field setting | VPI assignment
(Note 8)
VP mux Demultiplexing of Multiplexing of
the VPs according VPsonto TP
to the VPI values
VP-AIS VP-AlSinsertion | Generation of - -
insertion (Note 5) VP-AlSfor each
configured VC
Congestion Selective Cell Act./deact. of Congestion Indicates
Control discard (CLP cell discard detection congestion to
(Note 4) based) based on EPD/PPD, RM
congestion and EFCI
detection processing
functionsiif
present elsewhere
in stack. (Note 9)
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Table 4-1/1.732 — Functional partitioning (continued)

BtoA AtoB
Level Function Function description Function description
Transfer Layer Transfer Layer
management management
TPIVP_A Congestion Indicates Selective Cell Act./deact. Of
(Note 8) detection congestion discard (CLP cell discard based
(continued) which may be based) on congestion
used by detection
EPD/PPD, RM
and EFCI
processing
functionsif
present
elsewherein
stack. (Note 9)
VP verification | Reading of VPI; Count of cells - -
and discarding of | withinvalid VPI
unassigned cells (Note 7)
and cellswith
invalid VPI
GFC Read GFC field GFC processing | Setting of GFC | GFC processing
(if applicable) fieldinan
(Note 10) assigned cell or
insertion of
unassigned cells
(Note 10)
TRPIVP_A Header Read header and Count of cells - -
verification discard cellswith | withinvalid
invalid header header pattern.
pattern (e.g. F3 (Note 11)
OAM on SDH or
PDH TPs)
TP usage Detection of cell Incoming cells | detection of cell | Outgoing cells
measurement arrival count per TP arrival count per TP
Act./deact. of Act./deact. of cell
cell counting counting
Cell rate Idle cell discard - Idle cell -
decoupling (Note 11) insertion
(Note 11)
HEC processing | Header Invalid HEC HEC generation -
verification, event. Invalid
correction (if HEC cell
applicable) and discarded event.
discarding of Act./deact. of
invalid HEC cells | correction mode
(see Note 12)
Scrambling/ Cell information - Cell information -
Descrambling field field scrambling
descrambling

Copyright International Telecommunication Union/ITU Telcommunication Sector

Provided by IHS Markit under license with ITU-T

No reproduction or networking permitted without license from IHS

Full documelltgletails: ITLIJ-lTLIJZirZ |26,%(2 (10/2000)

Licensee=/, User=,
Not for Resale,

Documents

Document Sharing Hub



http://www.avadocuments.com/doc/itu-t-i-732-2000
http://www.avadocuments.com/doc/itu-t-i-732-2000

Table 4-1/1.732 — Functional partitioning (concluded)

BtoA AtoB
Level Function Function description Function description
Transfer Layer Transfer Layer
management management
TPIVP_A Cdl delineation | Cell delineation LCD defect - -
(continued) (T3 PLCP uses detection
PLCP frame and (except with the
not the cell T3PLCP
headers) format)
OCD anomaly - -
event counter
and consequent
actions
Mapping/ Cell stream - Cell stream -
Demapping extraction mapping
TP payload TP payload TP payload TP payload -
specific specific fields specific fields specific fields
functions extraction. E.g. processing insertion. E.g.
for SDH & PDH for SDH & PDH
TPsthetrall TPsthetrall
signal labedl is signal labdl is
processed set
TP_TT Transmission Transmission path | Transmission Transmission Transmission
Path Trail overhead path overhead path overhead path overhead
Termination extraction processing insertion processing
Function
TML Transmission
Media Layer

NOTE 1 — Shaping is optional.

NOTE 2 — The modelling of the EPD/PPD and Resource Management functionsis for further study. Until the
modelling is completed their relative positions could change.

NOTE 3 —Therelative location of the Metasignalling (source and sink) functions with respect to Congestion
Control is still an open issue.

NOTE 4 — Congestion detection can occur in other functions than VP/VVC_A and TP/VP_A. Moreover other
mechani sms to react to a congestion detection are possible.

NOTE 5 —This should be end-to-end AlS and optionally segment AlS. See Annex D for options.

NOTE 6 — EPD and PPD are not yet modelled in this Recommendation.

NOTE 7 — The counter is common for invalid header, invalid VPI and invalid VCI.

NOTE 8 —The TP/VP_A currently defined in this Recommendation applies only for SDH and PDH path. For
other TP/VP_As reference should be made to TP-specific Recommendations.

NOTE 9 — EPD/PPD is not available at the VP layer.

NOTE 10— UNI only.

NOTE 11 — For IMA, cell rate decoupling is achieved using IMA Control Protocol cells (ICP) and IMA filler
cells.

NOTE 12 - The TP/VP_A shall passall cellsto the IMA sublayer (thisincludes HEC errored cells); discarding
of invalid HEC cells and idle cellsinsertion/extraction prevents IMA operation.
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5 Transfer functionsand Layer Management functions

This clause describes in detail the transfer functions and layer management functions of an ATM
NE. The structure of the text isintended to follow the ordering of Figure 4-3.

51 Section/Path Adaptation, Section Termination and Lower Layer Functions

The section/path adaptation, section termination and lower physical layer functions applicable to
ATM NEs are independent of the processing of the ATM cells. These functions are directly
associated with the physical layer. They include:

1) electro-optical conversion;

2) line coding;

3) transmission frame generation and recovery;
4) transmission overheads processing.

They provide for input/output termination of the physical medium path, of the physical medium
multiplex section, and lower level layers (e.g. photonic layer). The following interfaces have been
specified: SDH interfaces according to ITU-T G.707 [2] and G.783 [3], PDH interfaces according to
ITU-T G.703 [1], G.705 and G.832 [8], cell-based interfaces (e.g. ATM 155.52 Mbit/s in
ITU-T 1.432.2 [23], ATM 622 Mbit/s in ITU-T 1.432.2 and ATM 25 Mbit/s in ITU-T 1.432.5),
interfaces that have inverse multiplexing capability (e.g. n* 2.048 Mbit/s IMA and n* 1.544 Mbit/s
IMA in ITU-T 1.761 [37]) and interfaces that are xXDSL based (e.g. ADSL based interface in
ITU-T G.992.1 [35] and splitterless ADSL interfacesin ITU-T G.992.2 [36]).

The physical layer specifications for ATM NEs shall comply with ITU-T 1.432 for B-ISDN User-
Network Interface (UNI) types. ITU-T G.707, G.783, G.957, and G.703 apply for SDH-based
B-ISDN Network Node Interface (NNI) types. ITU-T G.832, G.804, G.705 and G.703 apply for
PDH based B-ISDN Network Node Interface (NNI) types. ITU-T 1.432 applies for cell based UNIs.
ITU-T 1.761 appliesfor IMA interfaces.

Support of additional interface types is not specified here, but is not precluded as Nationa or
Network Provider options.

511 SDH 155.52 Mbit/sInterface

The interface rate and format shall conform to the SDH STM-1 level given in ITU-T G.707 and
ITU-T 1.432.2. These functions are defined in ITU-T G.783.

:5.1.2 SDH 622.08 M hit/s | nterface

‘The interface rate and format shall conform to the SDH STM-4 level/given in ITU-T G.707 and
-1.432.2. These functions are defined in ITU-T G.783.

'51.3 SDH 2488.32 Mbit/s I nterface

The interface rate and format shall conform to the SDH STM-16 level givenin ITU-T G.707. These
functions are defined in ITU-T G.783.

5.1.4 SDH 9953.28 Mbit/s Interface
The interface rate and format shall conform to the SDH STM-64 level givenin ITU-T G.707.

5.1.5 PDH based interfaces
The interfaces rates and formats shall conform to the PDH levelsgivenin ITU-T G.703 and G.705.

516 Cell-based UNI
For cell-based interfaces, functionality shall be in accordance with ITU-T 1.437.2
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517 ATM 25 Mbit/sinterface
The interface rate and format shall be in accordance with ITU-T 1.432.5[26].

518 IMA interface
The interface rate and format shall be in accordance with ITU-T 1.761 and G.703.

519 xDSL interfaces

Anoverview of DSL standardization isgivenin ITU-T G.995.1 [45]. The interface rates and formats
shall conform to the ADSL standard given in ITU-T G.992.1 and ADSL Lite standard given in
ITU-T G.992.2. Work isin progressin ITU-T SG 15 on Recommendations for VDSL and SHDSL.

5.2 Transmission Path Trail Termination function (TP_TT)

The TP_TT function terminates a transmission path by extraction and insertion of the appropriate
overhead. Both SDH paths and PDH paths apply here.

Specifications for the appropriate SDH overhead shall be in accordance with ITU-T G.707. The
SDH TP_TT isfurther defined in ITU-T G.783. Generic functionsarein ITU-T G.806.

Specifications for the appropriate PDH overhead shall be in accordance with ITU-T G.804 and
G.832[8]. The PDH TP_TT function is further defined in ITU-T G.705.

Specifications for the appropriate cell-based and ATM 25 overhead shall be in accordance with
ITU-T 1.432 and 1.432.5.

Specifications for the appropriate IMA overhead shall be in accordance with ITU-T 1.761. The IMA
TP_TT function isfurther defined in ITU-T G.705 since they use PDH frames.

Specifications for the appropriate ADSL overhead shall be in accordance with ITU-T G.992.1.
Specifications for the appropriate ADSL Lite overhead shall be in accordance with ITU-T G.992.2.

Work isin progressin ITU-T SG 15 on Recommendations for VDSL and SHDSL. The information
derived from/provided to plane management is defined in ITU-T G.783 for SDH interfaces.

5.3 Transmission Path/Virtual Path Adaptation function (TP/VP_A)

This function adapts an ATM cell structure to atransmission path signal structure.

Clauses 5.3.1 and 5.3.2 mainly address SDH and PDH interfaces but some of the information is valid
for other interfaces. These clauses will be updated in the future to improve the validity of these
clausesfor cell-based, ATM 25, IMA, and xDSL interfaces.

531 TP/INP_A(BtoA)

SeeD.2.:

S3/IVP_A_Sk

HANP_A_Sk

HA-nc/VP_A_Sk

P12s/VP_A_Sk

P31s/VP_A_Sk
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5311

Certain TP information fields (e.g. signal label) are payload specific and hence have to be set for
ATM equipment use.

NOTE — The payload position indicator (e.g. H4 in C4-POH) is not used for ATM equipment.

Transfer function: Extract the payload specific information from the TP overhead: signal label and
path status information. Other fields are not yet defined for use with ATM.

For SDH the trail signal label is defined in ITU-T G.707 and its usage is defined in ITU-T G.783.
The defect payload mismatch and consequent actions are defined in ITU-T G.783.

For SDH higher order paths the signal label is contained in the C2 byte. The value for ATM is
13 hex.

For SDH lower order paths, the signal label was defined in ITU-T G.707 to be contained in byte V5
and K4. Since there was an extended period between a mapping being defined and a code-point
being assigned, interworking between new and old equipment has been defined in Table 5-1.

- New equipment shall be configured to expect an ATM signal of V5 = 101 binary and a
signal label of 0000 1001 carried in bit 1 of the K4 byte. New equipment shall also accept an
equipped, non specific code of V5 = 001 binary for backwards compatibility.

- Old equipment shall be reprogrammed to accept V5 = 001 binary and V5 = 101 binary (and
expected to ignore K4).

- For old equipment that cannot be reprogrammed, old-new interworking is only possibleif:
a) payload mismatch detection can be disabled on the old equipment; or
b) if payload mismatch is not supported on the old equipment.

TP Payload specific functions

There is a risk with this scheme that old equipment will accept a non-ATM payload (such as IP).
Thisrisk will decline as old equipment isretired.

Table 5-1/1.732 — Interwor king solution for V5/K4 lower order signal
label assignment for ATM

Equipment " 1" Equipment " 2"
Transmitter Receiver settings Transmitter Receiver settings
settings settings
Old-old V5=001 Accepts V5 = 001 V5=001 Accepts V5 = 001
interworking and V5 =101 and V5 =101
Ignores K4. May Ignores K4. May
alarm on other values alarm on other
received values received
Old-New V5=001 Accepts V5 = 001 V5=101and Payload mismatch
interworking and V5 =101 ATM signal label | function is negated
Ignores K4. May in K4 bit 1. by receiving
alarm on other values V5 =001.
received
New-New V5=101 and Expects V5 =101 V5=101 and Expects V5 =101
interworking | K4 =00000010 | and ATM signal label | ATM signal label | and ATM signal
in K4 bit 1. in K4 bit 1. label in K4 bit 1.
Will not alarm on Will not alarm on
V5=001 V5 =001

For PDH the trail signal label (payload type) is defined in ITU-T G.832 and /i uf“agepﬁg‘Hmﬂnts
ITU-T G.705. The defect payload mismatch and consequent actions are defined in G.7089cument Sharing Hub
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Layer Management functions:

In the event of payload mismatch as defined by ITU-T G.783, downstream transport is stopped and
an internal Server Signal Fail is sent to the end-to-end VP-AIS generation process and segment
VP-AIS generation function (if present). The Server Signal Fail is also forwarded to all associated
VP/VC_A process. When the payload mismatch state has been cleared, user transport is allowed to
continue and SSF is no longer sent to the end-to-end and segment VP-AIS generation process.

fhere are two notes covering exclusions for segment AlISin ITU-T 1.610 that are applicable.

53.1.2 Demapping
Transfer function:

The cell stream shall be extracted from the transmission path payload which shall be in accordance
with ITU-T G.707 for SDH, ITU-T G.804 for PDH, ITU-T 1.761 for IMA, ITU-T 1.432.5 for
ATM 25, ITU-T G.992.1 for ADSL, and ITU-T G.992.2 for ADSL Lite. Work is in progress in
ITU-T SG 15 on Recommendations for VDSL and SHDSL.

5.3.1.3 Cdl delineation
Transfer function:

Cell delineation is performed on the continuous cell stream extracted from the TP frames. The cell
delineation algorithm should be in accordance with ITU-T 1.432.2 [23] for SDH, ITU-T 1.432.1 [21]
and 1.432.3[24] for PDH.

Indications of OCD anomaly event isto be provided by the transfer function to layer management.
Layer Management function:

The detection of LCD defect shall be in accordance with ITU-T 1.432.2 for SDH, ITU-T 1.432.1 and
1.432.3 for PDH.

NOTE — The PLCP mapping for T3 (DS3) interfaces does not use the ATM headers for cell delineation.

5.3.1.4 Descrambling
Transfer function:

For SDH and PDH the information field of each cell is descrambled with a self-synchronizing
scrambler polynomia X43+ 1. Operation of the descrambler shal be in accordance with
ITU-T 1.432.2 for SDH and ITU-T 1.432.1 and ITU-T 1.432.3 for PDH.

For details of whether scramblers are required for other TPs, the TP-specific Recommendation
should be consulted, e.g. to determine whether scrambling is required for ATM 25, the ATM 25
interface description, ITU-T 1.432.5[26] should be consulted.

53.1.5 HEC Processing
Transfer function:

HEC verification and correction shall be in accordance with ITU-T 1.432.2 for SDH, ITU-T 1.432.1
and 1.432.3 for PDH. Cells determined to have an invalid and uncorrectable HEC pattern shall be
discarded. If this function is a TP/VP_A_Sk for IMA, cells determined to have an invalid and
uncorrectable HEC pattern are not discarded.

Indications of invalid HEC event and invalid HEC cell discard event are to be provided by the
transfer function to layer management.

Layer Management function:

A count of invalid HEC events and a count of invalid HEC cell discard events are mdD@iednaents
threshold crossings checked. HEC correction mode may be activated/deactiveict oy the AEME: € ring Hub
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HEC correction mode should be activated by default.

53.1.6 Céll ratedecoupling

Transfer function:

Idle cells are extracted from the cell stream for SDH and PDH TPs. For IMA TPs the multiple links
are more akinto TDM or TDMA and there are no idle cells. Instead the IMA processing will process
the IMA control cells and remove the IMA filler cells. The description for other TPswill be found in
the TP-specific Recommendations.

5.3.1.7 TP usage measurement

Transfer function:

Cell reception isindicated to layer management.

Layer Management function:

Received cells are counted for TP usage measurement purposes. Measurement results are maintained
and reported to the AEMF periodically. This cell counting is activated/deactivated by the AEMF.
5.3.1.8 Cell Header verification

Transfer function:

Thereceiving ATM NE shall verify that the first four octets of the ATM cell header are recognizable
as being a valid header pattern. Cells with unrecognized header patterns shall be discarded. An
example of invalid header pattern occurs when cell-based OAM cells are detected on SDH or PDH
based physical layers. An indication of an invalid header cell discard event is provided to layer
management.

Layer Management function:

Specific values of the cell header have been defined in ITU-T 1.361 [16] for use by the Physical
Layer, e.g. idle cells and Physical Layer OAM cells. The ATM NE shall process these cells in
accordance with the procedures defined in ITU-T 1.361.

Invalid header patterns for SDH/PDH-based TP-TTs are as follows (Table 5-2) (except idle cell) (p=

any value):
Table5-2/1.732 — Invalid header patternsasdefined by 1.361
Interface GFC VPI VCI PTI | CLP
type
UNI pPPP 0000 0000 | 0000 000000000000 | ppp | 1
NNI not applicable | 0000 0000 0000 | 0000 000000000000 | ppp | 1

These invalid header discard events are counted. A common invalid header/VPI/VCI cell discard
count is maintained with setable threshold crossing checked.

5319 GFC
Transfer function:

The GFC function is an option at UNIs. If present, the GFC function should be in accordance with
ITU-T 1.150 and 1.361.
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Layer Management function:

If present, GFC layer management function shall be in accordance with ITU-T 1.150 and 1.361. More
detail iscontained in D.2 for each physical layer (e.g. for S4 physical layer see SA/VP_A_Sk).
5.3.1.10 VPI verification

Transfer function:

The ATM NE shall verify that the received cell VPI isvalid. If the VPI is determined to be invalid
(i.e. out-of-range VPI or not assigned), the cell shall be discarded. An indication of an invalid VPI
cell discard event is provided to layer management.

Layer Management function:

The invalid VPI cell discard events are counted. A common invalid header/VPI/VCI cdl discard
count is maintained with setable threshold crossing checked.

5.3.1.11 Congestion Control
Transfer function:
Selective cell discard according to CLP value.

If a selective cell discard function is present, in the event of congestion, cells with CLP = 1 are
subject to be discarded prior to cellswith CLP = 0. See ITU-T 1.371 [21] for further details about the
use of the CLP.

Layer Management function:
If enabled, this process shall perform selective cell discard according to the CLP vaue.

5.3.1.12 End-to-end VP AlSinsertion
See D.2 for details on end-to-end VP-AIS insertion.

5.3.1.13 Segment VP AlSinsertion
See D.2 for details on segment VP-AIS insertion.

5.3.1.14 VP demultiplexing

This function enables the flow of cells to be logically separated into individua flows according to
the VPI values.

532 TP/VP_A (A toB)for SDH and PDH

SeeD.2:

S3/VP_A_So

SAINVP_A_So

SA-nc/VP_A_So

P12s/VP A So

P31sVP_A_So

5321 VPI setting

This function provides the possibility to map an internal connection tag to the VPI. The VPI setting
is located in the TP/VP_A. It is needs to be associated with a TP since the VPIs may be reused

across TPs.
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Transfer function:
The VPI valueis processed in accordance with the assigned values.
Layer Management function:

At the UNI atotal of up to 8 bits are available for VPI as defined in ITU-T 1.361. At the NNI atotal
of up to 12 hits are available for VPI asdefined in ITU-T 1.361. The actual number of active VPI bits
may be reduced by negotiation, e.g. in order to reduce interface costs.

The ATM NE associates a unique VPI value for each VP link per transmission path. The rules for
alocation of the VPI/VCI bits and the pre-assigned values are specified in ITU-T 1.361. The
VPI/VCI values are to be assigned bidirectionally.

All ATM NE shall comply with the allocation rules and pre-assigned values.
The need to standardize a minimum number of VPI/VCI values per interface rate is for further study.

53.22 VP multiplexing

This function enables individual cell flows to be logicaly combined into a single cell flow according
to the VPI values.

5.3.23 Congestion Control
Transfer function:
Selective cell discard according to CLP value.

If a selective cell discard function is present, in the event of congestion, cells with CLP = 1 are
subject to be discarded prior to cellswith CLP = 0. See ITU-T 1.371 for further details about the use
of the CLP. In the event of congestion, the EFCI marking in the PTI field is set according to
ITU-T 1.361.

Layer Management function:
For further study.

5324 GFC
Transfer function:

The GFC function is an option at UNIs. If present, the GFC function should be in accordance with
ITU-T 1.150 and 1.361.

Layer Management function:
If present, GFC layer management function shall be in accordance with ITU-T 1.150 and 1.361.

5.3.25 TP Usage M easurement

Transfer function:

Cdll transmission isindicated to layer management.
Layer Management function:

Transmitted cells are counted for cell measurement purposes. Measurement results are maintained
and reported to the AEMF periodically. This cell counting is activated/deactivated by the AEMF.

53.2.6 Céll ratedecoupling
Transfer function:

Idle cells are inserted into the cell stream to match the rate of the TP payload in amp' e% nts
ITU-T 1.432.2 [23] for SDH, 1.432.1.1 [22] and 1.432.3 [24] for PDH. The forriét of the idle c
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should be in accordance with ITU-T 1.432.

5327 HEC Processing
Transfer function:

The HEC value for each cdll is calculated and inserted into the HEC field. The method of HEC value
calculation shall be in accordance with ITU-T 1.432.2 for SDH, ITU-T 1.432.1 and 1.432.3 for PDH.

5.3.2.8 Scrambling
Transfer function:

The information field of each cell is scrambled with a self-synchronizing scrambler polynomial
X43+ 1. Operation of the scrambler shall be in accordance with ITU-T 1.432.2 for SDH, ITU-T
1.432.1 and 1.432.3 for PDH.

5.3.29 Mapping
Transfer function:

The cell stream shall be inserted into the transmission path payload which shall be in accordance
with ITU-T G.707 [2] for SDH, ITU-T G.804 for PDH and ITU-T 1.761 for IMA. The cell
boundaries are aligned with the TP octet boundaries. The cell stream shall be inserted into the
transmission path payload which shall be in accordance with ITU-T 1.432.5 [26] for ATM 25,
ITU-T G.992.1 [35] for ADSL, and ITU-T G.992.2 [36] for ADSL Lite. Work is in progress in
ITU-T SG 15 on Recommendations for VDSL and SHDSL.

5.3.2.10 TP Payload specific functions

Certain TP information fields (e.g. signal label and path status) are payload specific and hence have
to be set for ATM equipment use.

NOTE 1 — The payload position indicator (e.g. H4 in C4-POH) is not used for ATM equipment.
Transfer function:

For SDH the trail signal label is defined in ITU-T G.707 [2] and its usage is defined in ITU-T G.783
[3] and G.806 [38]. Codepoints exist for ATM for the higher order paths in the C2 byte and the
correct value should be used. A specific codepoint has been defined for ATM mapped into lower
order paths in the 2000 version of ITU-T G.707 using an escape code V5 = 101 and the signal |abel
of 0000 1001 carried in bit 1 of the K4 byte.

NOTE 2 — Old equipment which predates the alocation of a codepoint for ATM in the lower order VC is
expected to transmit V5 = 001.

Layer Management functions:

For SDH paths, the trail signal label shall be set for ATM equipment. For higher order SDH paths,
the layer management should instruct that the G1 byteis set to ATM.

For lower order SDH paths the V5 byte shall be set to 101 and the signal label of 0000 1001 carried
in bit 1 of the K4 byte. Old equipment may have V5 set to 001.

For PDH paths, the trail signal label (payload type) shall be set in accordance with ITU-T G.832[8].

54 VP Traffic Management function (VPTM)

The VP traffic management functions are modelled as a set of functions which if activated are

always present as a set. The set consists of the following functions of Annex D: VPTM_TT_Sk, and
VPTM_TT_So. The functionality is currently modelled as being the same for ingress and egress to

the equipment with the exception that UPC/NPC does not occur for egress ports. Modalig Bi@nts
traffic classes and functionality to support IP is for further study. Document Sharing Hub
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A detailed description of the VPTM_TT functions can be found in D.3.5.

54.1 VP usage measurement
Transfer function:

For B to A direction cell reception is indicated to layer management. For A to B direction cell
transmission isindicated to layer management.

Layer Management function:
Cells are counted for usage measurement purposes. The following counts shall be maintained:
1) Count of total VPC cellswithCLP=0+ 1.

2) Count of total VPC cellswith CLP = 0. This count is only maintained when the CLP option
isused. See 5.4.2 on UPC/NPC.

Measurement results are maintained and reported to the AEMF periodically. Cell counting is
activated/deactivated per VPC by the AEMF.

54.2 VP UPC/NPC (B to A only)

UPC/NPC may be performed on each VP connection to detect violations of negotiated traffic
parameters for the purpose of protecting the QOS of other VPCs. The use of UPC may be required
for VPTM_TT_Sk associated with a TP_TT configured as aUNI. The use of NPC is optional for a
VPTM_TT_Sk associated with a TP_TT configured as an NNI. Actions and requirements of
UPC/NPC are described in ITU-T 1.371.

NOTE — The use of UPC in ATM equipment on the user side of Sg and Tg reference point is optional.
The VP UPC/NPC function is activated/deactivated by the AEMF.
Transfer function:

VPC cell may be passed, discarded, or tagged (if used), depending on ATM Traffic Class (ATC) and
indication from layer management.

Layer Management function:

Traffic descriptions are used by the layer management function to determine if connections are in
violation of the negotiated traffic parameters. Plane Management is responsible for the setup and
modification of the traffic parameters.

The cell loss priority function explicitly identifies the relative loss priority level in the handling of a
cell (i.e. itsdiscard eligibility depending on network conditions).

Celswith CLP =0 are handled by an ATM NE as having higher priority than cellswith CLP = 1.

- The use of the CLP for Resource Management is described in ITU-T 1.371 and 1.150. The coding of
- CLPvauesisdefinedin ITU-T 1.361. The ATM NE should be capable of interpreting the CLP value
“ for the case of relative discard eligibility of a cell in the event of congestion. However, ATM NEs
~may not interpret the CLP value in some network applications.

The use of the CLP for the tagging function by the UPC is a network option, and is described in
ITU-T 1.371. Note that since the same bit is used both for the tagging function by the UPC and
explicit CLP indication, the discard eligibility of the UPC tagged cells is the same as that of user set
CLP =1 cellsfrom the equipment perspective.

When the UPC/NPC is activated, the following counts shall be maintained and reported to the
AEMF periodicaly:

1) Count of discarded cellswith CLP =0 +1

_ _ Documents
A count of cells discarded due to UPC/NPC of combined CLP=0and ! P = ]ﬁg%f&!%ém Sharing Hub
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2) Count of discarded cellswith CLP =0

A count of CLP = 0 célls discarded due to UPC/NPC of CLP = 0 only traffic. This count is
maintained only when the CLP option is used.

3) Count of cells tagged by the UPC/NPC function
A count of cellswith CLP = 0 that were tagged (i.e. CLP reset to 1) by the UPC/NPC. This
count is maintained only when the CLP tagging option is used.

54.3 Traffic shaping

Transfer function:

If present, the use of the traffic shaper should be in accordance with ITU-T 1.371. The shaping
function can be activated/deactivated at this point in the model per connection.

Traffic shaping should be incorporated as a mechanism that aters the traffic characteristics of a
stream of cells on a specific VPC while maintaining cell sequence integrity on the ATM connection.
In general, shaping modifies the traffic characteristics with the consequence of increasing the mean
cell transfer delay. Examples of traffic shaping are peak cell rate reduction, burst length limiting,
reduction of CDV by spacing cellsin time and queue service schemes.

Layer Management function:
If present, the function can be activated/deactivated per connection.

The traffic shaping function should not be activated simultaneously on both B to A and A to B sides
on the same connection.

NOTE — This does not preclude shaping at two layersi.e. VP shaping on the B to A side and VC shaping on
the A to B side, smultaneoudly. As a consequence, aV C connection can be shaped twice.

5.4.4 EFCI setting
The modelling of EFCI setting is for further study.

54.5 Resource management
For further study. Some material can be found in Appendix I, Functional requirements for ABR.

55 VP OAM functions

NOTE — This clause deals with the OAM functions between the VPTM and VP_C. OAM functions are also
associated with the TP/VP_A (one of the locations for AlS insertion — see 5.3), and the VPLB (connection
end-point associated loopback functions — see 5.7) and the VP_TT (connection end-point associated OAM
functions — see 5.8).

55.1 F4 OAM functions (B to A) between VPTM and VP_C

Between the VP Traffic management function and the VP connection function are the following
OAM functions:

VPLB_Sk compound function see D.3.6

VPS_Sk compound function seeD.3.4.2 (VPS_TT_Sk) and D.3.4.4 (VPS/IVP_A_Sk)
VPS_So compound function seeD.3.4.1 (VPS_TT_So) and D.3.4.3 (VPS/VP_A_S0)
VPLB_So compound function seeD.3.6

VPSM_Sk seeD.3.3.2

VPM_Sk seeD.3.3.1 Documents
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All ATM equipment supporting loopback functionality will implement source point function and
loopback point function as described above. For some specific terminal equipment (e.g. PABX,
XDSL modem, ...) only loopback point function could be implemented to reduce their complexity.
These reduced loopback functions are called VPLBR_TT in Annex D.

NOTE 1 —Thereare no VPSM_So or VPM_So functions corresponding to the VPSM_Sk and VPM_Sk non-
intrusive monitors by definition of it being a non-intrusive function.

© NOTE 2 - As artefacts of the functional modelling, the Loopback termination points are accompanied by
- adaptation functions that are actually null functions.

JE NOTE 3— An option exists to replace the Loopback functions VPLB_Sk and VPLB_So with reduced
- functionality loopback functions VPLBR_Sk and VPLBR_So. These are also described in D.3.6.

| 55.2 F4 OAM functions (A to B) between VPTM and VP_C

Between the VP Traffic management function and the VP connection function are the following
OAM functions:

VPM_Sk seeD.3.3.1

VPSM_Sk seeD.3.3.2

VPLB_Sk compound function see D.3.6

VPS_Sk compound function seeD.3.4.2 (VPS_TT_Sk) and D.3.4.4 (VPS/IVP_A_Sk)
VPS_So compound function seeD.3.4.1 (VPS_TT_So) and 3.4.3 (VPS/VP_A_S0)
VPLB_So compound function seeD.3.6

NOTE 1 - There are no VPSM_So and VPM_So functions corresponding to the VPSM_Sk and VPM_Sk
non-intrusive monitors by definition.

NOTE 2 — As artefacts of the functional modelling, the Loopback termination points are accompanied by
adaptation functions that are forsooth null functions.

NOTE 3— An option exists to replace the Loopback functions VPLB_Sk and VPLB_So with reduced
functionality loopback functions VPLBR_Sk and VPLBR_So. These are also described in D.3.6.

5.6 VP Connection function (VP_C)

See VP_C in D.3.1. The model includes VP layer Subnetwork Protection functions as part of the
VP_C.

5.7 VP Connection End point L oopback function (VPLB_TT)

The specific functions for the VPLB_TT can be found in D.3.6. An artifact of the model is that the
loopback termination functions are accompanied by adaptation functions although these are actually
null functions.

5.8 VP Trail Termination function (VP_TT)
The specific functions for the VP Termination point can be found in D.3.2.

5.9 Virtual Path/Virtual Channel Adaptation function (VP/VC_A)

591 VPIVC_A (BtoA)
See VPIVC_A_Sk, D.4.2.
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59.1.1 Discard of end-to-end and segment F4 OAM cells

This function removes any end-to-end and segment F4 OAM cells that failed to get extracted by the
termination point or any trail protection functionality.

59.1.2 VCI verification and invalid VCI cell discard
Transfer function:

The ATM NE shall verify that the received cell VCI isvalid. If the VCI is determined to be invalid
(i.e. out-of-range VCI or not assigned), the cell shall be discarded. An indication of an invalid VCI
cell discard event is provided to layer management.

Layer Management function:

The invalid VCI cell discard events are counted. A common invalid header/VPI/VCI cell discard
count is maintained with setable threshold crossing checked.

5.9.1.3 Congestion Control

Transfer function:

Selective cell discard according to CLP value.

If a selective cell discard function is present, in the event of congestion, cells with CLP = 1 are
subject to be discarded prior to cellswith CLP = 0. See ITU-T 1.371 for further details about the use
of the CLP.

Layer Management function:
If enabled, this process shall perform selective cell discard according to the CLP vaue.

59.1.4 Metasignalling
Transfer function:

Extraction of metasignalling cell. This function is optional. The modelling of metasignalling
functionality is for further study. (Format of the metasignalling cell should be in accordance with
ITU-T 1.361.)

Layer Management function:
Metasignalling processing is not addressed in this Recommendation (see ITU-T Q.2120).

59.15 End-to-end VC AlSinsertion
See D.4.2 of for detail on end-to-end VC-AlSinsertion.

59.1.6 Segment VC AlSinsertion
See D.4.2 for detail on segment VC-AIS insertion.

59.1.7 VC demultiplexing

Transfer function:

This function enables the separation of the individual Virtual Channels from their Virtual Paths
according to the VCI values.

592 VP/VC_A (AtoB)

SeeVPIVC_A_So,D.4.1.
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59.21 VCI setting

Transfer function:

The VCI valueis processed in accordance with the assigned values.
Layer Management function:

At the UNI/NNI atotal of up to 16 bits are available for VCI as defined in ITU-T 1.361. The actual
number of active VCI bits may be reduced by negotiation, e.g. in order to reduce interface costs. The
ATM NE associates a unique VCI value for each VC link per VP.

The rules for allocation of the VPI/VCI bits and the pre-assigned values are specified in ITU-T
1.361. The VPI/VCI values are to be assigned bidirectionally.

All ATM NE shall comply with the allocation rules and pre-assigned values.
The need to standardize a minimum number of VPI/VCI values per interface rate is for further study.

59.22 VC multiplexing
Transfer function:

This function enables the individual Virtual Channels to be logically combined into their respective
Virtual Paths according to the VCI values.

NOTE — When the VCCs are multiplexed into a VPC, the multiplexing function should respect the traffic
characteristics of the VP level.

5.9.23 Congestion Control
Transfer function:
Selective cell discard according to CLP value.

If a selective cell discard function is present, in the event of congestion, cells with CLP = 1 are
subject to be discarded prior to cellswith CLP = 0. See ITU-T 1.371 for further details about the use
of the CLP. In the event of congestion, the EFCI marking in the PTI field is set according to
ITU-T 1.361.

Layer Management function:
For further study.

59.24 Metasignalling
Transfer function:

Insertion of metasignalling cell. This function is optional. The modelling of metasignalling
functionality is for further study. (Format of the metasignalling cell should be in accordance with
ITU-T 1.361.)

Layer Management function:
Metasignalling processing is not addressed in this Recommendation (see ITU-T Q.2120).

510 VC Traffic Management function (VCTM)

The VC traffic management functions are modelled as a set of functions which if activated are
always present as a set. The set consists of the following functions of Annex D: VCTM_TT_Sk, and
VCTM_TT_So. The functionality is currently modelled as being the same for ingress and egress to
the equipment with the exception that UPC/NPC does not occur for egress ports. Modelling of new
traffic classes and functionality to support IP isfor further study.

Documents
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5.10.1 VC usage measurement
Transfer function:

For B to A direction cell reception is indicated to layer management. For A to B direction cell
transmission isindicated to layer management.

Layer Management function:
V CC cells are counted for usage measurement purposes. The following counts shall be maintained:
1) Count of total VCC cellswith CLP=0 + 1.

2) Count of total VCC cellswith CLP = 0. This count is only maintained when the CLP option
isused. See 5.10.2 on UPC/NPC.

Measurement results are maintained and reported to the AEMF periodically. Cell counting is
activated/deactivated on aper VCC basis by the AEMF.

5.10.2 VC UPC/NPC (B to A only)

UPC/NPC may be performed on each VC connection to detect violations of negotiated traffic
parameters for the purpose of protecting the QOS of other VCCs. The use of UPC may be required
foraVCTM_TT_Sk associated withaVP_TT configured asaUNI. The use of NPC is optional for a
VCTM_TT_Sk associated with a VP_TT configured as an NNI. Actions and requirements of
UPC/NPC are described in ITU-T 1.371.

NOTE — The use of UPC in ATM equipment on the user side of S; and Tg reference point is optional.
The VC UPC/NPC function is activated/deactivated by the AEMF.
Transfer function:

V CC cell may be passed, discarded, or tagged (if used), depending on ATM Traffic Class (ATC) and
indication from layer management.

Layer management function:

Traffic descriptions are used by the layer management function to determine if connections are in
violation of the negotiated traffic parameters. Plane Management is responsible for the setup and
modification of the traffic parameters.

The cell loss priority function explicitly identifies the relative loss priority level in the handling of a
cell (i.e. itsdiscard eligibility depending on network conditions).

Celswith CLP =0 are handled by an ATM NE as having higher priority than cellswith CLP = 1.

The use of the CLP for Resource Management is described in ITU-T 1.371 and 1.150. The coding of
CLPvaluesisdefinedin ITU-T 1.361. The ATM NE should be capable of interpreting the CLP value
for the case of relative discard eligibility of a cell in the event of congestion. However, ATM NEs
may not interpret the CLP value in some network applications.

The use of the CLP for the tagging function by the UPC is a network option, and is described in
ITU-T 1.371. Note that since the same bit is used both for the tagging function by the UPC and
explicit CLP indication, the discard eligibility of the UPC tagged cells is the same as that of user set
CLP =1 cellsfrom the equipment perspective.

When the UPC/NPC is activated, the following counts shall be maintained and reported to the
AEMF periodicaly:

1) Count of discarded cellswith CLP =0 +1

A count of cells discarded due to UPC/NPC policing of combined CLP = 0 and CLP=1
traffic. Documents
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2) Count of discarded cellswith CLP =0

A count of CLP = 0 cells discarded due to UPC/NPC policing of CLP = 0 only traffic. This
count is maintained only when the CLP option is used.

3) Count of cells tagged by the UPC/NPC function
A count of cellswith CLP = 0 that were tagged (i.e. CLP reset to 1) by the UPC/NPC. This
count is maintained only when the CLP tagging option is used.

5.10.3 Traffic shaping

Transfer function:

If present, the use of traffic shaping should be in accordance with ITU-T 1.371. The shaping function
can be activated/deactivated at this point in the model per connection.

Traffic shaping should be incorporated as a mechanism that aters the traffic characteristics of a
stream of cells on a specific VCC while maintaining cell sequence integrity on the ATM connection.
In general, shaping modifies the traffic characteristics with the consequence of increasing the mean
cell transfer delay. Examples of traffic shaping are peak cell rate reduction, burst length limiting,
reduction of CDV by spacing cellsin time and queue service schemes.

Layer Management function:
If present, the function can be activated/deactivated per connection.

The traffic shaping function should not be activated simultaneously on both the B-to-A and A-to-B
directions of the same connection.

NOTE — This does not preclude shaping at two layersi.e. VC shaping on the B to A side and VP shaping on
the A to B side, smultaneoudly. As a consequence, aVV C connection can be shaped twice.

5.10.4 EFCI setting
The modelling of EFCI setting is for further study.

5.10.5 Resource management
For further study. Some material can be found in Appendix I, Functional requirements for ABR.

511 VC OAM functions

NOTE — This clause deals with the OAM functions between the VCTM and VC_C. OAM functions are also
associated with the VP/VC_A (one of the locations for AlS insertion — see 5.9), and the VCLB (connection
end-point associated loopback functions— see 5.7) and the VC_TT (connection end-point associated OAM
functions — see 5.14).

5111 F5OAM functions (B to A) between VCTM and VC_C

Between the VC Traffic management function and the VC connection function are the following
OAM functions:

VCLB_Sk compound function seeD.5.6

VCS_Sk compound function seeD.5.4.2 (VCS_TT_Sk) and D.5.4.4 (VCS/VC_A_SK)
VCS_So compound function seeD.5.4.1 (VCS TT_So) and D.5.4.3 (VCS/VC_A_S0)
VCLB_So compound function see D.5.6

VCSM_Sk seeD.5.3.2

VCSM Sk D531
- e Documents

Document Sharing Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full documergietails: ITY47y252 254D (10/2000)


http://www.avadocuments.com/doc/itu-t-i-732-2000
http://www.avadocuments.com/doc/itu-t-i-732-2000

All ATM equipment supporting loopback functionality will implement source point function and
loopback point function as described above. For some specific terminal equipment (e.g. PABX,
XDSL modem, ...) only loopback point function could be implemented to reduce their complexity.
These reduced loopback functions are called VCLBR_TT in Annex D.

NOTE 1 — There are no VCSM_So or VCM_So functions corresponding to the VCSM_Sk or VCM_Sk non-
intrusive monitors by definition of it being a non-intrusive function.

NOTE 2 — As artefacts of the functional modelling, the Loopback termination points are accompanied by
adaptation functions that are actually null functions.

NOTE 3— An option exists to replace the Loopback functions VCLB_Sk and VCLB_So with reduced
functionality loopback functions VCLBR_Sk and VCLBR_So. These are also described in D.5.6.

5.11.2 F5O0OAM functions (A to B) between VCTM and VC_C

VC OAM functions occur in three locations in the model: the first two sets are between the VC
traffic management functions and the third set is associated with the VC connection end-point.

Between the VC Traffic management function and the VC connection function are the following
OAM functions:

VCM_Sk seeD.5.3.1

VCSM_Sk seeD.5.3.2

VCLB_Sk compound function seeD.5.6

VCS_Sk compound function seeD.5.4.2 (VCS TT_Sk) and D.5.4.4 (VCS/VC_A_SK)
VCS_So compound function seeD.5.4.1 (VCS_TT_So) and D.5.4.3 (VCS/VC_A_S0)
VCLB_So compound function seeD.5.6

NOTE 1 - There are no VCSM_So and VCM_So functions corresponding to the VCSM_Sk and VCM_Sk
non-intrusive monitors by definition.

NOTE 2 — As artefacts of the functional modelling, the Loopback termination points are accompanied by
adaptation functions that are actually null functions.

NOTE 3— An option exists to replace the Loopback functions VCLB_Sk and VCLB_So with reduced
functionality loopback functions VCLBR_Sk and VCLBR_So. These are also described in D.5.6.

512 VC Connection function (VC_C)

See VC_C in D.5.1. The model includes VC layer Subnetwork Protection functions as part of the
VC_C.

513 VC Connection End point L oopback function (VCLB_TT)

The specific functions for the VCLB_TT can be found in D.5.6. An artifact of the model is that the
loopback termination functions are accompanied by adaptation functions although these are actualy
null functions. Reduced functionality loopback (VCLBR) functions have been defined which may be
used in certain reduced functionality equipment.

514 VC Trail Termination function (VC_TT)
The specific functions for the VC Termination point can be found in D.5.2.

The issue of the processing of the PTI (mainly for AAL 5), CLP field needs to be clarified. These
information involve exchange of information between the higher layers and the ATM layer.
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515 ATM Adaptation Layer function (AAL)

5.15.1 Discard of end-to-end and segment F5 OAM cells

This function removes any end-to-end and segment F5 OAM cells that failed to get extracted by the
termination point or any trail protection functionality.

5.15.2 AAL functional modelling
The functional modelling of AALsis partially covered in D.6. Enhancements are for further study.

5.15.3 Service Specific Coordination functions

Service dependent functions e.g. SSCF of ITU-T 1.365x are for further study. Service dependent
functions e.g. SSCS of ITU-T 1.366x [43] and [44] are for further study. Signalling ATM Adaptation
Layer (SAAL) isaso for further study.

6 Coordination Function (CoF)
The Coordination Function (CoF) provides the following functions:
1) communications between:

— Layer Management (LM) blocks;

— the AEMF and LM blocks;

— signaling applications and LM block;

— the CAC and the LM block.

to support:

a) configuration management;

b) fault management;

c) performance management;

d) accounting management;

€) security management.
The communications consist of Management Indication (MI) signals described in Annex D.
Annex D covers fault management, performance, and configuration management.
2) Appropriate selection and distribution of timing information.

7 CAC and resour ce control functions

This clause aims at providing the modelling of the way in which an ATM resource request is handled
in an equipment, but there are no requirements implied.

7.1 ATM resourcerequeststo be processed by an ATM equipment

Two types of ATM resource requests can be considered from an equipment point of view:
- areguest to establish or release a given VP or VC connection;

- a request for modifying the traffic characteristics of an already established VP or VC
connection.

7.1.1 Establishing or releasinga VP or VC connection

Establishing a connection means to create a new point-to-point VPC or VCC or to add aleaf in atree
of multipoint connections with leaf initiated join. Documents

Releasing a connection means to delete any VPC or VCC. Document Sharing Hub
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A request to establish or release a given VP or VC connection may be initiated independently by:

management procedure, for establishing cross-connected connections VPCs or VCCs. The

equipment configuration management is controlled from either the Network equipment layer
(e.g. viathe Q3 interface) or directly from the local craft terminal through the F interface.
The network equipment layer is controlled by the management layer. Request can be made
to the management layer directly by the network operator or by customers or services
communicating to the management layer viathe service layer;

signalling procedure, for establishing

switched VCCs. The signaling messages are

generally transported through a dedicated VCC. The protocols involved are DSS2, B-ISUP,
Broadband Bearer Channel Control (BBCC) for VB5, Metasignalling, QSIG.

These ATM resource requests include (see Figure 7-1):

some routing parameters;

REQUEST

Routing parameters

the traffic and QOS characteristics of the connection to be set.

Network

+
Traffic and QoS characteristics

v

Element

T1538790-00

Figure 7-1/1.732 — Establishing or releasing a VP/VC connection

iThe routing parameters can be for example an
-destination address.

input interface identification and e.g. an E.164

The traffic and QOS characteristics of the connection are respectively defined in ITU-T 1.371 [21]
and 1.356 [15]. These characteristics are summarized in Table 7-1.

Table 7-1/1.732 — Traffic characteristics associated with a connection

General traffic characteristics

ATM Transport Capability (ATC)

STD and CDV tolerances associated with each cell rate
included in the given ATC

ABR & ABT additional specific
characteristics

ATC tuning parametersfor ABT and ABR connections
(e.0. RIF, RDF, etc.)

Quality of Service (Qo0S) required

QoS parameters (CTD, CDV 2 points, Cell Loss Ratio (CLRg,
CLRo+1, CLRy) (CLR))

7.1.2 Modification of thetraffic characteristics of an established VP or VC connection
Modification of the traffic characteristics (see Table 7-1 and Figure 7-2) of an already established

connection may be initiated by:

signaling procedure;
RM procedure.
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REQUEST

Traffic and QoS characteristics Network
Element

v

T1538800-00

Figure 7-2/1.732 — M odification of the traffic characteristics of an existing VP/VC connection

These ATM resource requests only include the new re-negotiated parameters for the existing
connection. That means that this kind of request does not include any routing parameters.

7.2 General ATM equipment featuresfor processingan ATM resour ce request

The processing of an ATM resource request by the equipment involves two main functions described
in Figure 7-3.

7.2.1 Processing of resourcerequest messages

Resource request messages can be processed using different procedures (management, signalling or
RM procedures). This processing is done by:

- the Management Applications for dealing with the Management Procedures,
- the Signalling Applications for dealing with the Signalling Procedures,
- the RM Applications for dealing with the RM procedures.

These functions allow for exchanging information following the protocol rules through the
appropriate interface (Q3/F, User Network Interface (UNI)/Network Node Interface (NNI)). The
applications are also strongly constrained by the specific time characteristics of the associated
procedures (e.g. on the fly processing of RM cells in the case of ABR and ABT support). When an
ATM resource request is identified, it is addressed to the Connection Admission Control (CAC)
function for admission by the equipment. The timing scale to take into account the request originated
by the Management, Signalling or RM procedures are very different.

7.2.2 CAC function

The equipment CAC function is part of the network level CAC function as defined in ITU-T 1.371,
but at an equipment level. The CAC function takes as input the ATM resource request as defined in
7.1, and accepts or regects the request. An intermediate admission level (e.g. request "partially
accepted") needs further studies.

NOTE — "Partially accepted" means for example that the request could be accepted with lower Peak Cell rates
(PCRs). Another example involves arequest for setting up a point-to-multipoint connection with n leaves: the
connection could be accepted for only p leaves (p < n).
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EMF

Q3,F Yes/No P
| Management
| applications ATM resource request
UNI, NNI Yes/No
| Signaling CAC
| applications ATM resource request
UNI/NNI Yes/No
| RM
| applications ATM resource request

l

Reading/updating of internal
resources tabl es/parameters

NETWORK EQUIPMENT

Figure 7-3/1.732 — Functionsinvolved for processing an ATM resour ce request

7.3 Management, signalling, RM applications
For further study.
74 Detailed description of the CAC function

The CAC function can be considered as two processes named Service Admission Control (SAC)

and Equipment Admission Control (EAC) (Figure 7-4).

EMF
4 3
Q3. F Yes/No CAC
|’ Management N
[ lications Interface ID
w Yes/No > x
UNI, NNI N
| Signalling SAC
| applications Yes/No Traffic
UNI/NNI N characteristics
| RM >
| applications N
\. J
Reading/updating of internal
resources tabl es/parameters

T1538810-00

T1538820-00
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- The SAC: this step corresponds to the part of the admission which does not need the
knowledge of the real time availability of the resources of the equipment. The SAC
function is divided into two subfunctions: the Service Level ADmission (SLAD) and the
routing function. The admission of a connection on a statistical basis is done by the SAC
function. This function, or parts of this function, can be centralized, partially centralized, or
distributed, depending on operator/vendor policy. That means that this function may or may
not be present within the equipment.

- The EAC: this step implies a more detailed process, which consists of checking the current
availability of the resources of the equipment. This function can only be done at an
equipment level, since the availability of the resources can change depending on the load of
the equipment at a given moment. This function is implementation specific, considering that
the load of the equipment depends on its implementation (e.g. presence of gqueues, blocking
matrix), and works on areal time basis.

The YES/NO response between the CAC block and the different applications is the final response of
the equipment to the ATM resource request. This final response results from the exchanges between
the SAC and the EAC. These exchanges are illustrated in Figure 7-5.
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