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(C) 1995 The ATM Forum. All Rights Reserved. No part of this publication may be
reproduced in any form or by any means.

The information in this publication is believed to be accurate as of its publication date.
Such information is subject to change without notice and the ATM Forum is not
responsible for any errors. The ATM Forum does not assume any responsibility to update
or correct any information in this publication. Notwithstanding anything to the contrary,
neither The ATM Forum nor the publisher make any representation or warranty,
expressed or implied, concerning the completeness, accuracy, or applicability of any
information contained in this publication. No liability of any kind shall be assumed by

The ATM Forum or the publisher as a result of reliance upon any information contained
in this publication.

The receipt or any use of this document or its contents does not in any way create by
implication or otherwise:

* Any express or implied license or right to or under any ATM Forum member
company’s patent, copyright, trademark or trade secret rights which are or may be
associated with the ideas, techniques, concepts or expressions contained herein; nor

» Any warranty or representation that any ATM Forum member companies will
announce any product(s) and/or service(s) related thereto, or if such announcements are
made, that such announced product(s) and/or service(s) embody any or all of the ideas,
technologies, or concepts contained herein; nor

* Any form of relationship between any ATM Forum member companies and the
recipient or user of this document.

Implementation or use of specific ATM standards or recommendations and ATM Forum
specifications will be voluntary, and no company shall agree or be obliged to implement
them by virtue of participation in the ATM Forum.

The ATM Forum is a non-profit international organization accelerating industry
cooperation on ATM technology. The ATM Forum does not, expressly or otherwise,
endorse or promote any specific products or services.
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1. Introduction

1.1 Purpose

This documenspecifiesthe ATM Forum’simplementation Agreement fdine carriage of
audio, video, and data over ATM in support of Audio-visual Multimedia Services (AMS).

1.2 Scope

This Implementation Agreement addresses carriage of MPEG-dit streams over
ATM.

Phase 1 of this specificati@pecificallyaddresses the requirements of Videdamand
using Constant Packet Rate (CPR) MPEGikgle Program Transport Streams (ISO/
IEC 13818-1).

Phase 1 specifies:
e AAL requirements.
* the encapsulation of MPEG-2 Transport Streams into AAL-5 PDUs.
¢ the ATM signaling and ATM connection control requirements.
¢ the traffic characteristics.
¢ the Quality of Service characteristics.

The service profiles provide information on:
* Reference models for the service
e Parameter values for the carriage mechanism for the provision of the service.

This phase 1 specification will provide informational material on Service Profiles; i.e.,
VoD in phase 1. Later phasesay include other retrieval services, conversational
services, and high-quality broadcast.

1.3 Document Organization

Section 1 provides introductomaterial onscope, purposderminology and references.
Section 2 provides informatiombout the Video oemand service. Section 3 provides
information about the Video omemand service configuration and scenarios expected.
Section 4specifiesthe SystemStructure / ProtocdReference Model. Sectiondpecifies

the Network Adaptation. Section &pecifies the traffic parameters used . Section 7
specifiesthe QoSparameters used. Section 8 providgsermation and specifications on
connection control. Section 9 provides information concerning session control.

Informative Annexesare provided on jitterexample networks, relating AMS QoS
parameters to ATMayer QoS parametersCell Delay Variation Tolerance, proxy
signaling capability , VoD service attributes and interim signaling arrangements.

ATM Forum Technical Committee Page 1
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Eachfollowing section ofthe document (after section 1) is marked as [Informative] or
[Normative]. Compliance with this specification requires compliance thighsections
marked as [Normative].

1.4 Terminology

1.4.1 Acronyms

AAL....ooiiiiii e ATM Adaptation Layer

ADSL ..o, Asymmetric Digital Subscriber Loop
AMS oo, Audio-visual Multimedia Services
ATM . i Asynchronous Transfer Mode
BICI...ccoii Broadband Inter-Carrier Interface
CBR....ovviviiiiiccieee e Constant Bit Rate

CDV .o Cell Delay Variation
CER.....ccooii Cell Error Rate

CLR ...t Cell Loss Ratio
CMISE......ccccvvveieiiii, Common Management Information Service Element
CPCS....oiie, Common Part Convergence Sublayer
CPR...oiieii, Constant Packet Rate
CTD.coiiiiiiiee e, Cell Transfer Delay
DSM-CC....ccovvvvvvvvvvirnannnn, Digital Storage Media Command and Control
DSM-CC U-N................ DSM-CC User to Network

DSM-CC U-U................ DSM-CC User to User
ECBR.....ovviiiiiiieeeeee, Errored Cell Block Rate

FTTC .o Eiber To The Curb

FTTH i Fiber To The House
GCRA......eteteieeeeeeeeeeee Generic Cell Rate Algorithm

[E e Information Element(s)

ILMI. e, Interim Local Management Interface
WU, Inter Working Unit

HDT i Head-end Distribution Terminal
HFEC...coe e Hybrid Fiber/Coax

LEC.. e Local Exchange Carrier

MECBC ......cccvvieeiiiiieeen, Maximum Errored Cell Block Count
MPEG.......ccoooviiriiinnn. Moving Pictures Experts Group
MPEG2-PCR................ MPEG-2 Program Clock Reference
NPC....ooiiieeiiiereee e Network Parameter Control
NSAP....coiiiiieneerie e Network Servicecass Point
NVOD....cooiiiieiieceeiee e Near Video-on-Demand
ONU...oooieiiveeecee e Optical Network Unit

Page 2 ATM Forum Technical Committee
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OSl i Open Systems Interconnection
PC. Personal Computer
PCl.oiiiiiiiiiiinn Protocol Control Information

PCR ..o Peak Cell Rate
PDU....ocoiiiiiiieeee e Protocol Data Unit

PDV...oooiiieiiiiieenee e PDU Delay Variation
PES....oiiiiiieeee, Packetized Elementary Stream

PS Program Stream

PSA ..., Proxy Signaling Agent

QOS.....i Quiality of Service

ROT...ooiiiveeeee e, eBeive Only Terminal

SAAL ..o Signaling ATM Adaptation Layer

SAP . Service Access Point

SAR i Segmentation And Reassembly
SCaii Service Component

SDU...ooiiiicieeviee e Service Data Unit
SECBR.....cccievieeieriieeiene Severely Errored Cell Block Ratio
SNMP...oiiiiiieee e Simple Network Management Protocol
SOT e Send Only Terminal

SPTS .., Single Program Transport Stream
SSCF .., Service Specific Convergence Function
SSCOP ..o, Service Specific Connection Oriented Protocol
Y [ Set Top Terminal
TCPNP.ciieieeeeee, Transport Control Protocol / Internet Protocol
TS Transport Stream
UDP/IP.....cooviiieeeiiiinn) Unreliable Datagram Protocol / Internet Protocol
U-Nooiieeceeeiies User to Network
UNL.e, User to Network Interface
UPC...i e, Usage Parameter Control

U-U. s User to User

VC i Virtual Connection

VIP i Video Information Provider

VOD ..o Video-on-Demand

VPCl ..o Virtual Path Connection Identifier
VPl Virtual Path Identifier

1.4.2 Definitions

MPEG-2.......... ISO/IEC 13818-x series specifications

Session............. association betwé&en or more users, providinthe capability togroup
together the resources needed for an instance of a service

SPTS ............. ASingle Program Transport Stream is an MPEG&npliant transport
stream thatcontains a single program. Because it contamyg a single
program, an SPTS ieferenced to a single time base. The time base is

ATM Forum Technical Committee Page 3
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encoded into the SPT8sing MPEG2-PCRs. An SPTS$nay contain
multiple elementary streams. |If the elementary streams require
synchronized presentation, they referetiee singletimebase provided by
the common MPEG2-PCRs.

1.4.3 Data Unit Naming Convention

The data unit naming conventions are adopted from Annex A/ 1.363 [8].

1.5 Related Documents

1.5.1 Normative References

[1]
[2]
[3]
[4]
[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]
[14]
[15]

ATM Forum, “ATM User-Network Interface Specification 3.0”
ATM Forum, “ATM User-Network Interface Specification 3.1”
ATM Forum, “Signaling4.0 Specification”

ATM Forum, “Traffic Management 4.0 Specification”

ISO/IEC IS 13818-1 | ITU-T Recommendation H.222.0 , “Information Technology -
Generic Coding of Moving Pictures and Associated Audio - Part 1: Systems ”

ITU-T Recommendatiof.222.1,“Multimedia Multiplex and Synchronization for
Audiovisual communication in ATM environments”

ITU-T Recommendatiofl.310, “B-ISDN Audiovisual Communicatuions Systems
and Terminals”

ITU-T Recommendationl.363, “B-ISDN ATM Adaptation Layer (AAL)
Specification”

ATM Forum, “Native ATM Transport Service”

ISO/IEC DIS 13818-6 , “Information Technology - Generic Coding of Moving
Pictures and Associated Audio - Part 6: MPEG#gital StorageMedia - Command
and Control (DSM-CC) ”

ISO/IEC IS 13818-2 | ITU-T Recommendation H.262 , “Information Technology -
Generic Coding of Moving Pictures and Associated Audio - Part 2: Video ”

ISO/IEC IS 13818-3, “Information Technology - Generic Coding of Moving Pictures
and Associated Audio - Part 3: Audio

ITU-T Recommendation E.164, “Numbering Plan for the ISDN Era”
ITU-T Recommendation F.722, “Broadband Videotelephony Services”

ITU-T Recommendation.211, “IntegratedServices DigitalNetwork General
Structure and Service Capabilities - B-ISDN Service Aspects”.
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[16]

[17]

[18]
[19]

[20]

[21]

[22]

[23]
[24]

ITU-T Recommendatiotd.245, “Line Transmission oNon-Telephone Signals -
Control Protocol For Multimedia Communication”

ITU-T Recommendatio.2931, “B-ISDN DSS2 UNLayer 3 Specification for
Basic Call/Connection Control”

ITU-T Recommendation 1.356, “B-ISDN ATM Layer Cell Transfer Performance”

ITU-T Recommendation.371, “Traffic Control and Congestion Control in B-
ISDN”.

ITU-T RecommendationQ.2110, “B-ISDN ATM AdaptationLayer Service
Specific Connection Oriented protocol (SSCOP)”

ITU-T Recommendatio.2130, “B-ISDNSAAL Service Specific Co-ordination
Function forSupport ofSignaling atthe User to Network Interface(SSCF at
UNI)”

ITU-T Recommendation X.224 “Transport Layer protocol Specification”
Digital Audio Visual Council, “DAVIC 1.0 Specification”, Revision 3.1

ISO/IEC IS 11172-3Information Technology-Coding of Moving Pictures and
Associated Audio fodigital StorageMedia at up toabout 1.5Mbit/s -Part 3
Audio.
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2. Video-on-Demand Service Definition and Descriptionnformative]

This specification is in support of the DAVIC 1.0 Specification [23]. This specification is
concerned with the interfaces required at the edge of the ATM Network in order to provide
the VoD service. This specification is concerned with the ATM aspects of these interfaces.

2.1 Definition [Informative]

The Video-on-Demand (VoD) service is an asymmetrical service that involves several
connections. VoD provides the transfer of digitally compressed and encoded video information
from a server (typically a video server), to a client (typically a Set Top Terminal - STT or PC).

At the destination decoder in the STT, the streams are reassembled, uncompressed, decoded,
digital to analog converted and presented at a monitor.

2.2 General Description [Informative]

Video on demand is a video service where the end user has a pre-determined level of control
on selection of the material viewed as well as the time of viewing. Video connections are
established on demand via user-network signaling. One implication of this service is that the
video program transmission is expected to be predominantly point-to-point from the Video
Information Provider (VIP) to the individual user. Additional control features that involve
user-user signaling such as ‘restart’, ‘rewind’, ‘pause’ and ‘fast forward’ may also be available
as VoD service features. This implementation agreement does not address these user-user
control service aspects.

The VoD service is likely to be used for entertainment purposes to allow subscribers access to
a library of programs (e.g., movies) from a digital storage medium repository with a point-to-
point connection. The point-to-point connection allows the user some control of the content
such as pause, rewind, resume, etc. The most likely networks over which these applications
will be provided are the Hybrid Fiber/Coax (HFC) network or a digital baseband network.
Note that point-to-multipoint configurations(e.g., NVoD, staggercast etc.) are not
considered within the scope of this specification.

The VoD service provides end-to-end communication of video and audio information. This
communication will require synchronization of the audio and video streams within the STT.
Additionally, MPEG-2 decoding and time base recovery will also be critical.

Annex F provides a table of VoD service attributes.

3. Video on Demand Service Configuratiofinformative]

Page 6 ATM Forum Technical Committee
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UNI UNI | Client (eg. STT/PC)
Server 5 1 : or IWU
2 Video
) 5 U-U control \5

5\ ATM /3

SVC case
3 ATM 3
Connection
Control
Session
Control

L Note : The boxed functions represent
logical components and not physical
network elements

Figure 1 Video on Demand Reference Configuration

Figure 1 shows the reference configuration for the Video on Demand Service. The following
interfaces are identified:

1. ATM Control Plane - User-Network Signaling (i.e., [3])

2. ATM User Plane - Principal Information Flow ( i.e., MPEG-2 SPTS)

3. ATM User Plane - VoD session control information (e.g., DSM-CC U-N)

4. ATM Control Plank- SVC proxy signaling ATM connection control (i.e., [3])

5. ATM User Plane - User-User control information (e.g. DSM-CC U-U)

As the figure is intended to be general, the following should be taken into account:

e The ATM network may use one(or more) of severaldifferent
technologies/architecturesdybrid Fiber-Coax KIFC), Fiber to the
Curb (FTTC), Fiber to the Home (FTTH), Asymmetric Digital
Subscriber loop (ADSL), SONET, etc.

! Interface 4 would be in the ATM management plane if PVC connection management procedures were
used in place of the SVC connection control procedures specified in this specification. PVC procedures are
not specified in this specification.

ATM Forum Technical Committee Page 7
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» Several example network configurations are depicted in Annex B.

* On the Client side, themnay be multipletermination devices on the
customer premises.

» This phase 1 specification assuntieat multiple serversnd multiple
clients may beconnected to the ATM network. It doest address
the jurisdictional aspects of nitiple service providers (e.g., Video
Information Providers - VIPS).

» This specification recognizekat an IWUmay berequired to interface
between the ATM network anather non-ATM (sub) networkghat
may exist betweenthe ATM network and the end- user of the VoD
service. Such an IWhall act as aclient of the ATM Network.
Further definition of the IWU is beyond the scope of this specification.

» A specific implementation may not require all the interfaces identified in
Figure 1. Refer to section 8 concerning ATM Connection Control
options.

* Interfaces 1-Sdentify separatanformation flows. These information
flows are mapped as sepafatéCs on thePhysical UNIs at the
interface to the ATM network.

* The figure showsall the ATM interfaces required for one VoD
session. Implementations of servers, clients and ATM connection and
session control functionmay support muiple sessions. In some cases
this may require the support of multiple physical UNIs.

The following sections describe the reference configurations from the perspectives of the user
plane, control plane and management plane.

3.1 User Plane Reference Configuration [Informative]

Interfaces 2,3and 5 fromthe reference configuration are in the ATM User Plane. The
Protocol Reference Model is described in section 4.1. The client and server VoD
architecture as applied to this reference model is described in section 4.2.

The userplane interfaceshall be compliant tq1],[2],[4] or higher level revisions of
these specification8/hen ATM control plane (signaling) VCs andserplane VCs are
used on the same physitdiNI, the same revision level dhe usemplane andcontrol plane

2 In some applications, it may be feasible to combine the information flows of interface 2 and 5 into one
asymmetric, bi-directional VC. The traffic characteristics of such an asymmetric, bi-directional VC are
subject to further study.

Page 8 ATM Forum Technical Committee
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specifications shall applye. [3] and[4] apply when signalinyCs are used on th&ame
physical UNI as user plane VCs.

In some cases, physical UNIs may be provisidhatl supporonly the usemplane VCs or
the control plane VCs, but not both simultaneously. Refer to section 8.

3.2 Control Plane Reference Configuration [Informative]

Interfaces 1 and 4 from the reference configuration are in the ATM Control Plrie.1
provides asummary ofthe different types of connectiomptions available to the
implementors ofthe VoD Service. PVC mvisioning and managemeanptions are not
discussed further in this specificatidtybrid SVC/PVC connection control options are
not discussed further in this specification. ATBMC connection control options are
specified in section 8.

Connection /Control Type | ATM Control Plane
Interface (Connection
Control) ( Figure 1
interfaces 1 or 4)

PVC Not Specified ( Management of
node specific procedures )
Hybrid SVC/PVC SVC Portion | [3]
PVC Portion Not Specified (
Management
or node
specific
procedures )

SvC 3]
Table 1 Control Plane Connection Type Summary

For Phase 1 VoD service, it is expected that the Clients , Servers , ATM connection control
and session control are all served by a single carrier network. Thus there are no inter-carrier
(BICI) control plane interfaces required.

3.3 Management Plane Reference Configuration [Informative]

Management procedures for generalized ATM networks are discussed in other specifications.
The CMISE and SNMP (ILMI) protocols have been selected for the control of ATM
networks for internal and external network managers respectively. Other groups within the
ATM Forum are defining the MIBs to support such functions. ( e.g., PVC connection
management ).

4. VoD System Structure / Protocol Reference Model [Normative]

ATM Forum Technical Committee Page 9
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4.1 VoD Protocol Reference Model [Normative]

e.g., DSM-CC U-N

e.g., MPEG eg. e.g., DSM-CC U-U or H.245
H.262
3 3 3 User 3 3
Connection Audio Video Private to User | | Session
Control Data Control | | Control
2
ATMF H.222.1
Signaling 4.0
Call Control
(Q.2931)
Transport Stream Appropriate
SSCE UNI H.222.0 | BO/IEC13818-1 'I;?Or:zgglrt
(Q.2130) 1
SSCOP UN
(Q.2110) Network Adaptation
2
AAL 5
(1.363)
ATM
PHY

Note 1. These operate over an ATM netwddkher network types are not precludedt other network

typesare beyondthe scope ofthis specification. Selection of a specifi@ansportprotocol is beyond the

scope ofthis specification. Examples of appropriate transgwdtocols forthe service selection control

protocols include - TCP/IP, UDP/IP, SSCOPJ[20], X.224[22].

Note 2. See “Native ATM Transport Services” document [9] being developed by the ATM Forum
SAA/API group.

Note 3. Application interoperability ( e.g. H.262 [11], DSM-CC [10], H.245[16], MPEG [12] ) is beyond
the scope of this specification.

Figure 2 VoD Protocol Reference Model

The Video on Demand service requirdkee MPEG-2 transport stream (carried over
Interface 2) to be constructed asSmgle Program Transport Stream [5],[6],[7]. One
SPTSshall bemapped into one ATM V@singthe AAL-5 and Network Adaptation as

Page 10 ATM Forum Technical Committee
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described in section 5. Selection ddpecific instance gbrogramdelivery corresponds to
selection of a single ATM VC.

Figure 2 shows thé/oD specification1.0 protocol reference model. Thé&rotocol
Reference Model applies to all of the interfaces identified in Figure 1. Individual interfaces

are notrequired toimplement all ofthe optionsidentified in the ProtocolReference
Model.

4.1.1 ATM Control Plane Protocol Reference ModelNormative]

e.g., DSM-CC U-N

e.g., MPEG eg. e.g., DSM-CC U-U or H.245
H.262
User to Session
Connection Audio Video Private User Control
Control Data Control
ATMFE H.222.1
Signaling 4.0
Call Control
(Q.2931)
Transport Stream Appropriate
SSCE UNI H.222.0 | BO/IEC13818-1 'I;)r?or:zzglrt
(Q.2130)
SSCOP UN
(Q.2110) Network Adaptation
AAL 5
(1.363)
ATM
| PHY |

Figure 3 Control Plane Protocol Reference Model

The Interfaces 1 and 4 of the Reference Configuration ( Figure 2 ) are control plane
interfaces. These interfaceshall support the shaded protocol stattown in Figure 3
including SSCOP [20], SSCF [21], Call Control [17] [3].
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4.1.2 ATM User Plane Protocol Reference Mod¢hormative]

The Interfaces 2,and 5 of the Reference Configuration ( Figure 2 ) are ATM user plane
interfaces. These interfaces shall support the shaded protocol stacks shown in Figure 4 .

e.g., DSM-CC U-N
e.g., DSM-CC U-U orH.245

e.g., MPEG eg.,
H.262
User to Session
Connection Audio Video Private User Control
Control Data Control
ATMF H.222.1
Signaling 4.0 1
Call Control 2
(Q.2931)
Transport Stream Appropriate
SSCE UNI H.222.0 | BO/IEC13818-1 'I;;aor;zgglrt
(Q.2130)
SSCOP UN
(Q.2110) Network Adaptation

AAL 5
(1.363)

ATM

PHY

Note 1. H.222.1 network adaptation is required for Interface 2. It is optional for Interface

3orb5.
Note 2. An appropriate transport protocol is required for Interfacesd 5. This

specificationdoes notconstrain the choice of an appropri&t@nsport protocol. It is not
required to be thesametransport protocol used fdnterface 3 and interface 5. The

transport protocol is not required for Interface 2.
Figure 4 User Plane Protocol Reference Model
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4.2 Client-Server Architecture [Informative]

Client (e.g. STT/PC)) or IWU
Ce Server UNI ) Connection
00 , — : Sig 4.0  control
nn Sig 4. ‘ :
nt ; . -
— 2 Video H.222.1
Y | H||AA : A
2 ATl N s
LM ‘ : a
Tl 5 U-U control s A AL S0 |5 IPrvae
1 j : L W; 2 ||| Data
% ATM M5 ||| ¢ 2
sessiont| [ Trans ! 3 ri|l 2 User
; iflo
control Stack 3 : 3 k o -to-
5 3 n User
Control
Trans
Stack| session
L L control
ATM
Connection
Control
Session
Control

Note: In the case of an IWU terminating the ATM, the IWU does not necessarily terminate the MPEG-2 SPTS.
The MPEG-2 SPTS may be transported to the end user on a different medium. Such interworking arrangements
and other media are beyond the scope of this specification.

Figure 5 VoD Protocol Reference Model applied to Reference Configuration

Figure 5 highlights the essential components of the Protocol Reference Moekdary for
transmitting stored video across an ATM network. The MPEG-2 data flows from a file system
through H.222.1 [6] across an ATM Virtual Circuit (using AALS5) to the target system which
may be a client system or IWU.

The information (movies, commercials etc.) is stored in MPEG-2 Single Program Transport
Stream (SPTS) format. Since the video and audio information are already compressed and
formatted as an MPEG-2 SPTS, no encoder or multiplexer is required to be present at the
Server. The metadata associated with the MPEG-2 SPTS is implementation specific and will
not be specified in detall in this specification. This metadata may provide information such as :

* identification that the compressed data is CPR MPEG-2 SPTS Format
» the MPEG-2 Bit Rate or Packet Rate
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* and any other necessary QoS information

The session control exchange between the Client or the Server and the Session Controller is
performed by an out-of-band data exchange (i.e., in a separate VC shown as interface 3 in the
reference configuration). This data exchange provides the ATM address and correlation ID
(.e., DSM-CC sessionld or H.245 resource/correlation number). The session control can be
implemented by mutual agreement between STT/PC vendors, session control vendors, and the
Server application vendors, e.g. using ISO/IEC DSM-CC 13818-6 [16] ( presently in
Committee Draft Status, scheduled to become Dratft International standard in November 1995
and International standard in March 1996).The information is used to establish interface 2 and
interface 5 connections between the Server and the Client. The circuit setup is initiated by the
Server or Client.

5. Network Adaptation [Normative]

All equipment conformant with this specificatishall support thefollowing network
adaptation.

The MPEG-2SingleProgram Transport Stream (SPTS) packbatdl bemapped into the
ATM Adaptation Layer Type 5 (AAL5) with a NULL ServicBpecific Convergence
Sublayer.

In the mapping,one to N MPEG-2 Transport StrearfisS) packets arenapped into an
AAL5-SDU.

For Switched Virtual Circuits (SVCs), the value of N is established via Aldvialing 4.0
at call setupusingthe AAL5 Maximum CPCS-SDU negotiation procedure. TRALS
Maximum CPCS-SDUsizethat issignaled isN*188 bytes (Nbeingthe number of TS
packets).This procedure islefined inthe ATM ForumSignaling4.0 specification. N used
to form the AAL5-SDUs shall be the Maximum CPCS-SDU Size / 188.

For Permanent Virtual Circuits (PVCs), the default value of N is two (Maximum CPCS-
SDU size = 376 bytes). Other values of N may be selected by bilateral agreement between
the settop user and the server via network provisioning.

Furthermore, in order to insure a base level of interoperability, all equipment shall support
N = 2 (CPCS-SDU size = 376 bytes).
In summary, the mapping shall be:
1 Each AAL5-SDU shall contain (the negotiated) N MPEG-2 SPTS packets,
unless there are fewer than N packets left in the SPTS. In the case when there

are fewer than N packets left in the SPTS, the final CPCS-SDU contains all of
the remaining packets.
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2 The value of N is established via ATM signaling using N = the AAL5
CPCS-SDU size divided by 188. The default AAL5 CPCS-SDU size is 376
octets, which is two TS packets (N = 2).

3 In order to ensure a base level of interoperability, all equipment shall support the
value N=2 (AAL5 CPCS-SDU size of 376 octets).

5.1 Base level of N=2 [Normative]
When N=2, the Network Adaptation shall be as follows:

* ATM Adaptation Layer Type 5 (AAL5) with a NULL Service Specific
Convergence Sublayer shall be used.

e An AAL5 PDU shall contain two TS Packets unless it contains the last TS
Packet of the SPTS.

« An AAL5 PDU shall contain one MPEG2 SPTS Packet if that MPEG-2 TS
Packet is the lagiSPacket of the SPTS.

When an AAL5 PDU contains two SPTS Packets, which have length 188 octets, the
AAL5 CPCS-SDU has length 376 octets. This AAL5 CPCS-SDU, together with the
CPCS-PDU Trailer of 8 octets, requires 384 octets and maps into 8 ATM cells with zero
CPCS padding octets. This is illustrated Figure 6.

1st Octet of 188 octets 3 188 octets
MPEG SPTS & > < >
packet \= ‘ :
MPEG-2 SPTS MPEG-2 SPTS
packeti packeti +1
: ‘"‘«3.76 octets 5 8 octets |
CPCS-PDU pay|oad (CPCS-SDU) CPCS-PDU

Trailer

CPCS-PDU = 8 x 48 octets

N

Figure 6 Format of AAL-5 PDU Containing 2 TS Packets
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5.2 AAL-5 Action on Corrupted PDUs  [Normative]

When a receiver receivescarruptedAAL5 CPCS-PDU thahas acorrectlengthfield,
system performanceay beimproved by passinghe corrupted data, togethesith an
indicationthat it is corrupted, from the adaptatiayer tothe demultiplexer layerrather
than simply discardingthe data in the adaptatiolayer. This is an endstation
implementation option [18].

6. Traffic Parameters [Normative]
6.1 Interfaces/ Connections Summary [Informative]

Interfaces 1 through 5 from Figure 1 may be mapped as separate VCs. The Interface 2
and Interface 5 information flows may be combined into one asymmetric VC.

Interface 1 is the VC reserved foormal SVC signaling operations at the UNI.
Information concerning the traffic description of this VC is provided in [3].

Interface 2 is the VC(s) that wittarry theprincipal information flow(s)(i.e MPEG-2
SPTS). Thdollowing sections providéurther information orthe traffic characteristics of
this VC.

Interface 3 is an ATM User plane VC that carries Session Control informatiotraifoe
description of this interface is implementation specific. thie absence ofspecific
application information concerning Interface 3, implementoay wish toconsiderusing
the traffic description of other signaling VCs (e.g. that provided [3]).

Interface 4 is the VC(s) used for ATM ProSignalingconnection control (aspecified
in the [3]). Information concerning thdraffic description of this VC is provided [B].
Note thatadditional bandwidthmay berequired to accommodate tgnaling when the
PSA acts for many end points.

Interface 5 is one or more VC(s) for User to User control information. tidfkc
description of this interface is implementation specific. thie absence ofspecific
application information concerning Interface 5, implementoay wish toconsiderusing
the traffic description of other signaling VCs (e.g. that provided [3]).

6.2 ATM Layer Traffic Description  [Normative]

The following sections provide information on the traffic description for Interface 2
connections.
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6.2.1 Relationship between the MPEG-2 SPTS rate and ATM cell rafmformative]

The source MPEG-2 SPTS is considered a CPR stream of information. After network
adaptation, the resulting cell stream shall use the ATM layer traffic descriptor of CBR.

Consider a MPEG-2 SPTS with a Transport Stream ratd packets per second.
Using the default mapping exclusively then -

ATM layer Peak Cell Rate = 41 cells per second.
6.2.2 ATM Layer Traffic Shaping [Normative]

Traffic atthe egress of the servenall be shaped toconform to the CBRraffic contract
negotiated with the ATMetwork. Note thatraffic shaping is required toccur on a per
VC basis by [19] and [4].

6.2.3 ATM Layer Traffic Contract Parameter - CDV erance [Normative]

In the traffic contract,some jitter of the celinterval fromthe theoreticahrrival time
derived fromthe PeakCell Rate is permittedAnnex A provides some discussion of
potential sources of jitter fahis application. The GeneriCell Rate Algorithm (GCRA)
provides a constraint on the amount of such jitter wherengiwork performgolicing
functions (i.e. UPC and NPC functions). Thaximumallowable jitter is specified in the
CDVioerancdparameter of the UPC/NPC function in the network.

Serverimplementationsnay introduce some CDV on the cell stregeng. due tocell
multiplexing of multipleVCs onto a singlephysicalUNI. The networkoperatorshall
specifythe CDVjerancePparameter valués) thatapply tothe VCs at the servanterface.
The VCs fromthe servershall complywith the negotiatedraffic contract orelse the
networkmay discardcells inaccordance with the GCRA palng mechanism identified in
[4].

Serverimplementors shouldote that thevalue of the CDVjeranceparametespecified by
the network operatdncludes delay variatiofjitter) terms due to ATMayer operations
and also PHYayeroperations. Refer tAnnex Afor furtherinformation on jitter terms.
Refer to Annex D for further information dhetraffic description and selecting values of
the CDVjerancdo@rameter.
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7. Quality of Service Parameters [Normative]
7.1 ATM Layer QoS Parameters [Normative]

7.1.1 Delay Parameters [Normative]

There are two delay parameters to be specified:

. peak-to-peak-CDV
. maximum CTD

These parameters adefined in[4] as negotiated parameters for tRBR service
category. The peak-to-peak CDV parameter providigsmation onthe delay variation
(jitter) of ATM cells as seen bthe receiving end of an ATM connectioket Top
Terminal implementorare cautioned that jitter terms duepimcessing above the ATM
layer (e.g., due to Network Adaptation processasayalso apply. Refer to Annex A for
additional information on jitter terms.

The peak-to-peak CDV parameter shontit beconfused with the CDMeranceparameter
associated with theer VC UPC functions of the ATM network. The CDWerance
parameter imnot a negotiated parameteAnnex D provides additional information on
selection of specific values of the CRMancdoarameter.

7.1.2 Accuracy and dependability parameterfNormative]

There are three accuracy and dependability parameters to be specified :

. Cell Loss Ratio (CLR)
. Cell Error Ratio (CER)
. Severely Errored Cell Block Ratio (SECBR)

Annex C shows therelationships ofthe two accuracy and dependability parameters
(ECBR, MECBC) to these ATMayer parameters. These parameters dedined in
Appendix A of[1],[2] and[4]. In [4], CLR is a negotiated parameter . CER and SECBR
are notnegotiated parameters and thetuesare specified by serviceontracts or other
means. CLR may be indicated as a QoS class or as a QoS parameter.

8. Connection Control [Normative]

Between the VoD Server and theD Client (orlWU), VC(s) shall be establishddr the
U-U control and video (interfaces 2 and 5 of the reference diagram). These e#irebe
PVC(s) or SVC(s).

SVCs areestablishedhrough the ATM network by contrgdlane signalingThe control
plane signaling uses [3].
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PVCs are established through the ATM network by managementgiacedures . These
procedures are out of the scope of this specification.

8.1 Network Assumption [Normative]

For Phase 1 VoD, it is expected that the clients , servers and ATM connection control and
session control are all served by a single carrier network. Thus there are no inter-carrier
(BICI) interfaces required.

8.2 SVC(s) Connection Setup Capabilities  [Normative]

SVC(s) shall be established based on one of the following approaches in compliance with [3]:

¢ call/control without PSA assistance ( also called : first party)

* proxy signaling
e combinations of the above

An out-of-Band service selection and control (session management) protocol such as ISO/IEC
MPEG-2 DSM-CC User-to-Network messages or H.245 shall be used. Such protocols
exchange messages through the user plane of ATM and AAL-5. This specification provides the
ATM connection control functions which DSM-CC User-to-Network messages require for its
session management in the ATM network. If DSM-CC is used, then session control may be
used to obtain the necessary information for connection establishment.
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8.2.1 First Party Connection Reference Mode[informative]

UNI UNI
Server 1 ~ 1 Client (e.g. STT/PC)
; \@ ; or IWU
2 Video —
— |
5: -
\ U-U control } 5
3 \ ATM 73

Session

Control

Figure 7 First Party Connection Reference Model

First party call setup uses the basic call /control procedure as defined in [3]. Figure 7 shows the
connection control reference model for the first party case. In this case, ATM connections are
requested directly by the servers and client equipments. There is no proxy agent to provide
ATM connection control.

8.2.2 Proxy Signaling Connection Mod€informative]

Two stages are involved in VoD connection scenario:

l.  Server (Video Information Provider) Selection

Il. Program (e.g. movie) selection
For the server selection , the client interacts with a session controller (e.g., Level-1 Gateway)
using Interface 3. During session control message exchanges, the session controller offers the
client a list (menu) of servers (VIPs) to select from. Upon selection of a server (by the user),
the server is informed of this session request. When the server agrees to establish the session,
session controller instructs the ATM connection controller to establish an ATM connection
between the client and the server. The ATM connection controller then signals the ATM
network to establish a virtual connection.
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The program selection takes place by means of client - server control messages in the ATM
user plane via interface 5. This implies that the VC for interface 5 connection shall be
established prior to any VC for interface 2.

The signaling interface between the ATM connection controller and the ATM network is [3].
It should be noted that the ATM connection controller will act on behalf of the client and /or
the server to establish ATM connections between these two patrties.

The interface between both the client and the server to the network is a UNI without signaling
capability. PVCs are assumed to be provisioned between the end-user and the session
controller, and between the server and the session controller to carry session control messages
for establishment of a session between the client and the server.

Implementations of the ATM Connection Control function may be distributed across several
network elements. This may be appropriate for ease of administration and/or to allow for
significant differences in the network segments. Decisions on when to distribute ATM
connection control functions are implementation specific. In the case of a distributed
implementation of the ATM connection control function, the individual instances shall act as
independent PSAs or collections of independent PSAs. Each PSA shall act in compliance with
[3]. Refer to Annex E for further information on PSAs. In addition to the details provided in
[3], additional study is required to determine the proper protocol and procedures to allow
UNIs controlled by failed PSAs or signaling links to continue to be controlled during such
outages.

The general proxy signaling model can be refined into some simpler scenarios:
» neither Server nor Client support signaling
e Server supports signaling, but Client does not.
» Client supports signaling, but Server does not

The case where a client or server has the capability for signaling, but chooses not to
support it for specific operations, is implementation specific.
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UNI UNI | Client(eg. STT/PC)
Server ? :

: or IWU
2 Video \ 2

\
S \ U-U control } 5
3 N ATM /

\ AR 4

SVC case
ATM
3 3
Connection
Control
Session
Control

Figure 8 proxy signaling when neither Server nor Client support signaling

Figure 8shows the proxwgignalingreference model ithe casevhen neither Server nor

Client supportignaling. In thiscase there is no interface 1 betwélee Server oClient
and the network.
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8.2.3 Proxy Signaling when Server supports signaling, but Client does not
[Informative]

UNI UNI | Client (e.g. STT/PC)
Server = . | orlwu
2 Video \ 2‘
— ‘i,
o \ U-U control }5
3 \ ATM VBE

SVC case
3 ATM
Connection 3
Control
Session
Control

Figure 9 Proxy Signaling when Server supports signaling, but the client does not

Figure 9 shows the proxsignalingreference model ithe casevhen Server supports

signaling,but the Client does not. linis casethere is no interface 1 betwe#re Client
and the network.
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8.2.4 Proxy Signaling when Client supports signaling, but Server does not.
[Informative]

UNI UNI" | Client (e.g. STT/PC)
Server 1: [oriwu

>

2 Video :
¥
5 \ U-U control }5

3 \ ATM /3

\ AR 4

SVC case
3 ATM
Connection 3
Control
Session
Control

Figure 10 Proxy signaling when the Client supports signaling, but the server does
not.

Figure 10 shows the proxsignalingreference model ithe casewhen Clientsupports
signaling,but the Server does not. this casdhere is no interface 1 betwe#re Server
and the network.

8.3 ATM Signaling Requirements [Normative]

[3] has the capability to indicate/negotiate:

. Asymmetrical upstream and downstream bandwidth requirements

. Constant Bit Rate (CBR) operation

. The AAL5 Maximum CPCS SDU size. The maximum number of MPEG-2 TS
packets per AAL-5 PDU can be easily derived from this.

In addition, the following signaling parameters are needed by the VoD application and
shall be passed through both private and public ATM networks:

. The ‘Terminal Protocol Identification’ and ‘Multiplexing Capability’ shall be
exchanged between the systems.

Page 24 ATM Forum Technical Committee



VoD Specification 1.0 af-saa-0049.000

. QoS Parameters ( as individual parameters or QoS Class parameters)

. Generic ldentifier Transport |.E. is a parameter that indicates the correspondence
of the VC to a certain previously established request carried outside ATM
signaling

8.3.1 Interfaces / Connectionfinformative]

Interfaces 1 through 5dm Figure 1may bemapped as separate VCs. One Interface 2
connection and one Interface 5 connection may be established as a single asymmetric VC.

Interface 1 is the VC reserved forrmal SVC signaling operations at the UNI. The
information elements required to establish or reledber VCs required for theervice
(e.q., Interface 2, S3hall besent ovetrthis interface according tthe procedures of [3].
This signaling VC is provisioned at subscription time for the Client or Server.

Interface 2 is the VC that wiBarry the User-to-Usanformation (i.e. MPEG-2 SPTS).
The following sections providéurther information orthe information elements required
to establish this VC. This VC is established last.

Interface 3 is an ATM Usegilane VCthatcarries Session Control informatiorhis VC
may beestablished byVVC or SVC operations. If SVC operations are usedstablish
the VC, theinformation elements angrocedures of [3] be usedhis VC is established
prior to any VCs corresponding in Interface 2 or 5.

Interface 4 is the VC(s) used for Pro%ygnaling(i.e., ATM connection control)This
shall be identified as a signaling VC ¢tme UNI between the ATM network and the
network element performinghe ATM Connection Control function. Thieformation
elements required to establish or releatber VCs required for theervice(e.g.,Interface

2, 5) shall besent overthis interface according tthe procedures of [3]. Note that
additional provisioning information is required the ATM network forinterface 4
(compared to Interfack). Refer to Annex Hor further information.This signaling VC is
provisioned wherthe PSA/ATM Connection controller is deployed. The PSA must be re-
provisioned to accommodate changes in@fients andServers that are served by the
PSA. Some Implementations of Interfacendy carry thesignalingfor manyend points.

In order toincreasehereliability of the VoD service delivery , implementorsay wish to
implementsome form of redundancy at this interface. Interface 4 redundaagybe
implemented athe physical layer €.g. SONET 1+JAutomatic ProtectiorBwitching) or

at a higher layer. Selection of a particular redundancy scheme is kégoscope othis
specification.

Interface 5 is one or more VC(s) for User to User control informatiohenféquired by

the service, Interface 5 should éstablished usinthe samecontrol technique (SVC or

PVC) as the Interface 2 VC. When SVC operations are used to establish VCs for Interface
5, theinformation elements angrocedures from [3khall beused.This VC shall be
established prior to any VC corresponding to Interface 2. The Generic ldehtdigsport
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IE used inestablishinghe Interface 5 connection should be consistent with the associated
Interface 2 connection(s).

8.3.2 ATM Signaling Information Elements Required[Normative]

The following Information Elements are required to establish communications for
Interface 2.

Required Information Element Notes
for VoD

Protocol discriminator

Call Reference

Message type

Message length

AAL Parameters

ATM Traffic descriptor
Broadband bearer capability
Broadband repeat indicator
Broadband low layer information
Generic Identifier Transport
Broadband Higher layer information
Notification Indicator

Cause

Call State

Called party number

Called party subaddress
Calling party number

Calling party subaddress
Connection identifier

QoS parameter

Broadband sending complete

Zlo|x|x|o|o|x|x|olo|o|Xx|x[O|x|x|x|x|x|x|x|x

Transit network selection User-->Network
network assumption : does not
cross BICI
NA Endpoint reference IE used for multipoint operatipn

which is beyond scope of this
specification

NA - Not Applicable for the VoD Service

X - Required for the VoD Service

@] - Optional for the VoD Service

C - Conditional ( if appropriate for the network being used) for the VoD Service

Figure 11 ATM Forum Signaling 4.0 Information Elements

The Figure 11 identifies the information Elements (IEs) that are carried hyegsages of
[3]. All Information Elementsnay besent in both directions ( U-N and N-Winless
otherwise specified.

Page 26 ATM Forum Technical Committee



VoD Specification 1.0 af-saa-0049.000

8.3.3 ATM Signaling Information Elements Coding Requirement$Normative]

The IE’s shall be set in accordance with [3]. The following are guidelines for setting of
selected parameters in the various IE’'s required for the establishment of the Principal
Information Flow ( i.e. across Interface 2) for the VoD service.

8.3.3.1 AAL Parameters |.HNormative]

Information Element Value Notes

AAL type AAL-5.

Forward Maximum AAL-5 | N*188 bytes. Default value for the video
CPCS SDU size service component in this

specification is 376 bytes.
N is an integer.

Backward Maximum AAL-| O bytes if Video Service
5 CPCS-SDU size Component is

unidirectional, otherwise
Implementation Specific

SSCS Type Null

8.3.3.2 ATM Traffic Descriptor |.E[Normative]

The video service component Pe@kll Rate is calculateavith MPEG-2 encodedate
plus AAL5 overhead. Refer to secti@?2.1 for furtherinformation on calculating the
Peak Cell Rate. The ATM Traffic Descriptor includes only the user plane informaten
for the service components in that one VC.

The video service component PCR may be specified using CLP =0 and / or CLP=0+1.
Video service component specific use of CLP=1 marking is for further study.
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Information Element

Value

Notes

Forward Peak Cell Rate

implementation and
program selection specific

Set to the Peak Cell Rate
value required for the vide
service component
(MPEG-2 SPTS)

Backward Peak Cell Rate

0 cells/ sec if Video Ser
Component is
unidirectional, otherwise
Implementation Specific

ce

8.3.3.3 Broadband bearer capabilities |.[Normative]

Information Element

Value

Notes

Bearer Class

BCOB-X

Traffic Type

Cmstant Bit Rate

Timing Requirements

End-to-End Timing Not
Required

End to End timing is
provided by the user
(application) not the
network.

User Plane Connection
configuration

Point-to-Point

8.3.3.4 Broadband Higher layer information |.ENormative]
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Information Element Value Notes

Higher Layer Information | ‘0000101’ refer to ITU-T SG15
Type terminal selection protocol
Terminal Protocol refer to [7] H.310 (ROT) -client
Identification

& (SOT) - server [7]

Forward Multiplexing ‘0001’ Transport Stream
Capability

Backward Multiplexing ‘0000’ No Multiplex
Capability

8.3.3.5 QOS Parameters |.fNormative]

These QoS parameters shall be coded in accordance with the requirements of [3].

8.3.3.6 Generic ldentifier Transport I.HNormative]

This parametershall be coded in accordancwith the requirements of [3]Generic
Identifier Transport Information Elementis a generic parametdhat indicates the
correspondence of the VC to a certpraviously establisheagquest carried outside ATM
signaling.There ardwo cases foreseen in the currsignalingstandards (based on the
selection of session management protocol - DSM-CC [10]or H.245 [16] ).

DSM-CC Case

Information Element Value Notes

session identifier DSM-CC sessionld

resource correlation number DSM-CC resourceNum
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H.245 Case
Information Element Value Notes
virtual Channel ID H.245 resource/correlation
number

8.3.3.7 Other Information Element@Normative]

The remaining Information Elemenghall becoded in accordanaosith the requirements
of [3].

Note thatsome of the InformatiorElements requiréhe use ofvalid ATM network
endpoint addresse¥alid ATM network endpoint addresses afefined in B]. These
address formatdnclude native E.164 and the Designated Country Code (DCC),
International Code Designator (ICD) aBdl164 [13]versions ofthe ATM End System
Address (AESA) address format.

9. Session Control [informative]

Session control procedures depend on ribevork to manipulatethe ATM network
resources, that will be used in tkemmunications betweetihe servers andlients.
Examples of session control protocols include:

* |SO/IEC MPEG-2 DSM-CC [10]

e H.245[16]

Specification of specific sessiooontrol procedures ideyond the scope ofthis
specification.
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