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FOREWORD

The ITU Telecommunication Standardization Scctor (ITU-T) is a permanent organ of the International Telecom-
munication Union. The ITU-T is responsible for studying technical. operating and tariff questions and issuing
Recommendations on them with a view to standardizing teleccommunications on a worldwide basis.

The World Telecommunication Standardization Conlerence (WTSC). which meets every four years, cstablished the
topics for study by the ITU-T Study Groups which. in their turn. produce Recommendations on these topics.

ITU-T Recommendation H.245 was prepared by the ITU-T Study Group 15 (199x-199x) and was approved by the
WTSC (Place. Month xx-xx. 199x).

NOTES

| In this Recommendation. the cxpression “Administration™ is used for conciscness to indicate both a
telecommunication administration and a rccognized operating agency.

© ITU 199x

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means, clectronic or
mechanical, including photocopying and microfilm. without permission in writing from the ITU.
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Draft Recommendation H.245

MULTIMEDIA SYSTEM CONTROL
(Place. 199x)

{Ed. Text within curly brackets beginning "Ed" is not part of the Recommendation. but serves to hold notes, questions
clc by the editor. }

1 Scope

This Recommendation specifics syntax and scimantics of multimedia terminal system control infermation-messages as
well as procedures to usc them for the inband ncgotiation at the start of or during communication. The messages cover
receiving and transmitting capabilitics as well as mode preference from the receiving end. Acknowledgement is applied
to the procedures for reliableseewre exchange of messages. There is independence of the two directions of transmission.

This rccommendation covers a wide range ol applications. including storage/retrieval, messaging and "distribution”

scrvices as well as conversational. 1t covers beth—ATM-based—and—RSTN-based—multimedia systems_that usc the
multiplexes defined in H.222.0 and H.223 These arc subscquently referred to as H.222 0-based systems and H.223-
based systems respectively:, Tthese different systems share the same syntax and semantics. and are therefore bit-wise
compatible. The procedures arc also the same. except for some minor differences. However, they do make use of
different transport protocols. as specified in the Annex A and Annex B.

Note: there should be no confusion with the T.120 management svstem, which is carried within the data stream, and
covers different functionalities from thosc described here - the multimedia system control stream and the T.120-data
strcam arc complementary.

2 References

The following 1TU-T Recommendations. and other references, contain provisions which, through reference in this text,
constitute the provisions of the Recommendation. At the time of publication. the editions indicated werc valid. All
Recommendations and other references arce subject to revision: all users of this Recommendation are therefore
encouraged (o investigale the possibility of applying the most rccent cdition of the Recommendations and other
references listed below. A list of the currently valid ITU-T Recommendations is regularly published.

[1] ITU-T Recommendation G.711 (1988) - Pulsc code modulation (PCM) of voice frequencics
[2) ITU-T Recommendation G.722 (1988) - 7 kHz audio-coding within 64 kbit/s
[3] ITU-T Recommendation G.723 (199x) - Speech coding for visual tclephony

[4] ITU-T Recommendation G.728 (1992) - Coding of speech at 16 kbit/s using low-delay code excited linear
prediction

53] ITU-T Recommendation H.221 (1993) - Frame structure for a 64 10 1920 kbit/s channel in audiovisual teleservices
[6] ITU-T Recommendation H.222.0 (199x) - Coding of moving Picturcs and Associated Audio - ISO/IEC 13818-1

(7] ITU-T Recommendation H.222.1 (199x) - Multimedia multiplex and  synchronisation for audiovisual
communication in ATM covironments

[8] ITU-T Recommendation H.223 (199x) - Multiplexing protocol for low-bit-rate audiovisual services

(9] I1TU-T Recommendation H.230 (1993) - Frame-synchronous control and indication signals for audiovisual
sysicms

[10] ITU-T Recommendation H.233 (1993) - Confidentiality system for audiovisual services
[11] ITU-T Recommendation H.234 (1993) - Authentication and key management

[12] ITU-T Recommendation H.261 (1993) - Video Codec for audiovisual services at px64 kbit/s
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{13} ITU-T Recommendation H.262 (199x) - Generic ¢€oding of moving Pictures and Associated Audio - ISO/IEC
13818-2

[14] ITU-T Recommendation H.263 (199x) - Video coding for narrow tclecommunications channels at < 64 kbit/s
[15] ITU-T Recommendation Q.922 (1993) - ISDN data link laver specification for frame mode bearcr scrvices

[16] ITU-T Recommendation T.35 (1991) - Proccdure for the allocation of CCITT defined codes for non-standard
facilities

[17) ITU-T Recommendation T.50 (1993) - International Reference Alphabet (IRA) (Formerly International Alphabet
No. 5 or IA5) - Information technology - 7-bit coded character set for information interchange

[18] ITU-T Recommendation T.120 (199x) - Data protocols for multimedia conferencing - under development.

[19] ITU-T Recommendation V.8bis (1995) - Procedurcs for the identification and selection of common modes of
working between data circuit terminating cquipment (DCE) and between data terminal equipment (DTE) over the
general switched telephone network and lcased point-to-point tclephone-tvpe circuits.

120] ITU-T Recommendation V.14 (1993) - Transmission of start-stop characters over synchronous bearer channels.

[21} ITU-T Recommendation V.42 (1993) - Error-correcting procedures for DECs using asynchronous-to-synchronous
conversion

[22] ITU-T Recommendation V. 42bis (1990) - Data compression procedures for data circuit terminating equipment
(DCE) using error corrccting procedures

[23] ITU-T Recommendation X.214 (1993) - Open systems inicrconnection - transport scrvice definition
[24] ITU-T Recommendation X.224 (1993) - Transport protocol specification for open systems interconnection

[25] ITU-T Recommendation X.680 (1994). Information Technology - Abstract Syntax Notation One (ASN.1) -
Specification of basic notation

[26] ITU-T Recommendation X.691 (199x). Information Technology - ASN.1 Encoding Rules - Specification of
Packed Encoding Rules (PER) - undcr development

[27] ISO/IEC 11172-3 (1993) - Information Technology - Coding of moving Pictures and Associated Audio for digital
storage media at up to about 1.5 Mbit/s

28] ISO/IEC 13818-6 (1995) - Information Technology - Generic Coding of moving Pictures and Associated Audio

{Ed. Dcfinitions section delcted as nothing to put in it} DSM—C C

3 General

The procedures in this Recommendation arc intended to ensure that the onlv multimedia only—these-signals areto _be
transmitted are those that can be received and apprepriately-treated appropriately by a_reccive the—remete-terminal
withewt-ambiguity. This requircs that the capabilitics of cach terminal to receive and decode be known to the other
termunal. It is not neeessary that a terminal understand or store all incoming capabilities: those that are not understood,
or can not be uscd theenuse-the-terminal-has-ho-nieans+o-transnri-correspondinginformation)-shall be ignored. and no
fault shall be considered to have occurred.

The total capability of a terminal to receive and decode various signals is made known 1o the other terminal by
transmission of its capability sct.

There arc scparate capability messages correspondingforabitity 10 the receive and transmit capabilities of a terminal:
recciveCapSet and transmitCapSet.

Thesc capability scts provide for more than onc stream of a given medium tvpe to be sent "simultaneously"—ef-eourse
net-at-exactly-the-same-time-but-multiplexed-withindogical-channels. For example. a terminal may declare its ability to
receive (or send) two independent H.262 video streams and two independent G.722 audio streams at the same time. The
capability scts also provide for terminals that are soltwarc-oriented. and have capabilities that are interdependcent; for
example, they might be able to decode pictures faster (lower MPI) when the audio algorithm is less compulation-
intensive (G.722) and vice versa.

Capabilitics are indicated by a scquence of TermCapSet records. Each record is indicated as being an independent
record or a dependent record. Independent capability records simply indicate thc mediumdata types that can be
processed (G.711 audio. G.728 audio. QCIF H.261 video ctc ). without any implication of simultancous capability,
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I except that one of cach mediumdata type (video. audio. cte.) can be processed at the same time. Dependent capability
records explicitly state the simultancous capabilitics.
Mcans arec provided to control the mode transmitted by the far-end terminal whenever this has not been explicitly
prevented by that terminal. Messages are delined for cneryption and key management. for maintenance, for audio C&I

(such as AIM etc. contained in H.230). for vidco C&I (such as [reeze-picture. fast-update. etc.), for non-standard
messages and for changing or cnding a scssion. Provision is made for kevboard. kevpad and other user-input control

messages.

This Recommendation dcfines messages and procedures 1o acknowledge the receipt of messages for robust
communications.

4 Messages: syntax

This section specifies the svntax of messages using the notation defined in ASN.1 [25]). Mcssages shall be encoded for
transmission by applying the packed encoding rules specified tn [26] using the basic aligned variant.

4.1 Multimedia System Control Messages

MultimediaSystemControl ::=CHOICE

{
declaredTermCapSet [APPLICATION O]JIMPLICIT DeclaredTermCapSet,
requestCapability [APPLICATION 1]IMPLICIT RequestCapability,
requestMode [APPLICATION 2]IMPLICIT RequestMode, /ﬁ Il 0
acknowledgement [APPLICATION 3]IMPLICIT Acknowledgement, /
downleadableSeftware [APRLICATHONAHMPLHIGIT-DownloadableSoftware;
encryption [APPLICATION S]IMPLICIT Encryption,
changeOrEndSession [APPLICATION 6)IMPLICIT ChangeOrEndSession,
c&i [APPLICATION 7]IMPLICIT C&l,
logicalChannelSignalling [APPLICATION 8]JIMPLICIT LogicalChannelSignalling,
userinputAndOther [APPLICATION 9]JIMPLICIT UserinputAndOther,
multiplexTableDownload [APPLICATION 10]IMPLICIT MultiplexTableDownload,
flowControl [APPLICATION 11]IMPLICIT FlowControl,

}

4.2 Transmit and Receive capabilities

DeclaredTermCapSet ::=SEQUENCE

{
connectioniess BOOLEAN,
remoteControllability BOOLEAN,
symmetricalCapSets BOOLEAN,

yearOfRecommendation NumericString (SIZE(4..4)) (FROM ('0123456789")),
independentTermCapSet [O)IMPLICIT SEQUENCE OF TermCapSet OPTIONAL,
dependentTermCapSet (1JIMPLICIT SEQUENCE OF TermCapSet OPTIONAL,

}

{Ed. I have moved yearOfRcccommendation 1o here as it seems more appropriate. | have added booleans for
connectionless and remote-controllability indication: this has little cost in cfficicncy (two bits with PER) and scems a
better solution to this problem than indicating these by the absence of any receive or transmit capabilitics. }

TermCapSet :=SEQUENCE

( receiveCapSet [O]IMPLICIT CapSet OPTIONAL,
transmitCapSet [1IMPLICIT CapSet OPTIONAL,

:

CapSet 1:=SEQUENCE
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nonStandard [0)IMPLICIT SEQUENCE OF OCTET STRING OPTIONAL,
videoCap [1]IMPLICIT SEQUENCE OF VideoCap OPTIONAL,
audioCap [2]IMPLICIT SEQUENCE OF AudioCap OPTIONAL,
dataCap [3IIMPLICIT SEQUENCE OF DataCap OPTIONAL,
atmNetworkAdaptCap [4]IMPLICIT ATMNetworkAdaptCap OPTIONAL,
h223Capability [S]IMPLICIT H223Capability OPTIONAL,
}
VideoCap ::=CHOICE
{
nonStandard [O1IMPLICIT OCTET STRING,
h261VideoCap [1]IMPLICIT H261VideoCap,
h262VideoCap [2]JIMPLICIT H262VideoCap,
h263VideoCap [3]IMPLICIT H263VideoCap,
}
H261VideoCap 1:=SEQUENCE
{
qcifMPI [0]IMPLICIT INTEGER (1..4) OPTIONAL,
cifMPI [11IMPLICIT INTEGER (1..4) OPTIONAL,
}
{Ed. I have decided to remove cifCapability. [f ¢ifMPI is not present. then there is no capability for CIF}
H262VideoCap ::=SEQUENCE
{
profileAndLevel BIT STRING
{
SP@ML (0),
MP@LL (1),
MP@ML (2),
MP@H-14  (3),
MP@HL (4),
SNR@LL (5),
SNR@ML  (86),
Spat@H-14 (7),
HP@ML (8),
HP@H-14  (9),
HP@HL (10),
h
videoBitRate [0JIMPLICIT INTEGER OPTIONAL,
vbvBufferSize [1]IMPLICIT INTEGER OPTIONAL,
samplesPerLine [2]IMPLICIT INTEGER OPTIONAL,
linesPerFrame [3]IMPLICIT INTEGER OPTIONAL,
framesPerSecond (4]IMPLICIT INTEGER OPTIONAL,
luminanceSampleRate [S}IMPLICIT INTEGER OPTIONAL,
}
H263VideoCap :=SEQUENCE
{
sqcifMPI [0)IMPLICIT INTEGER (1..16) OPTIONAL,
qcifMPI [1JIMPLICIT INTEGER (1..16) OPTIONAL,
cifMP| {2)IMPLICIT INTEGER (1..16) OPTIONAL,
h263Modes BIT STRING
{
unrestrictedVector (0),
arithmeticCoding (1),
advancedPrediction (2),
pbFrames (3),
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}

AudioCap

{
nonStandard
itu-tAudio1
mpegAudio
itu-tAudio2

}

MpegAudio

{
audiol.ayer
audioSampling
asynchronousCap
aAudioCorrectionModes
bitRate

)

Itu-tAudio2

{
g723Flags
lengthOfFrame
maxDelayditter
supervisoryFramebkength

}

DataCap

{
t120
v42{lapm
vd2bis

:=CHOICE

[0)IMPLICIT OCTET STRING,
[1]IMPLICIT BIT STRING

{
g711Alaw
g71tUlaw
g722
g728

h

(0).
(1.
(2),
(3)

[2]IMPLICIT MpegAudio,
[3]IMPLICIT Itu-tAudio2,

:=SEQUENCE
BIT STRING
{
layer1 (0},
layers2 (1),
layers3 (2);
b
BIT STRING
{
at32k (0).
atddk1 (1),
atd8k (2)s
b
BOOLEAN,
ENUMERATED
{
mode1 (0),
mode2 (1),
mode3 (2),
allThreeModes (3);
}'
INTEGER,
=SEQUENCE
BIT STRING
{
silenceSuppression (0%
dtmfFransport &0
lowBitRate (0),
highBitRate (1)
}’
INTEGER;
INTEGER;

[OPMPLIGI-INTEGER-ORTIONAL,

::=BIT STRING

(0).
(1),
(2).

Draft Recommendation H.245
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4.3

4.4

6

dsm-cc {3),
transparentData (4).
}
ATMNetworkAdaptCap ::=SEQUENCE
{
aal BIT STRING
{
Aal1 (0),
Aal5 (1)
h
h222Multiplex BIT STRING
{
transportStream (0),
programStream (1);
h
bitRate INTEGER,
numberOfVCs INTEGER,
}
H223Capability ::=SEQUENCE
{
numberOfMultiplexTables INTEGER (0..255),
multiplexTableNesting INTEGER (0..255),
muxPDUSize INTEGER (0..65535),
al3CSSDUSize INTEGER (0..65535),
al3SendBufferSize INTEGER (0..65535),
maxDelayJitter INTEGER,
}

Request Transmit and Receive capabilities

RequestCapability
{
requestTxCap
requestRxCap

::=SEQUENCE

BOOLEAN,
BOOLEAN,

Request Mode (Remote control)

RequestMode
{

requestedMode
}

Acknowledgement

Acknowledgement

{

acknowledgementType

Draft Recommendation H.245

:=SEQUENCE

TermCapSet,

::=SEQUENCE

ENUMERATED

{
ackDeclaredTermCapSet
nackDeclaredTermCapSet
ackRequestMode
nackRequestMode
ackLogicalChannel

(11 May7 April, 1995)
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{Ed. All references to downloading software have been removed. These were incomplete. DSMCC should provide a

declaredTermCapSetFailure
requestModeFailure
logicalChannelFailure
tableDownloadFailure
tableSelectFailure

nackbLogicalChannel (5),

ackMultiplexTableDownload (6),
nackMultiplexTableDownload (7),
ackSelectMultiplexTable (8),
nackSelectMultiplexTable (9),

1)

[0YIMPLICIT DeclaredTermCapSetFailure OPTIONAL,
[1]IMPLICIT RequestModeFailure OPTIONAL,
[2]IMPLICIT LogicalChannelFailure OPTIONAL,
(3]IMPLICIT TableDownloadFailure OPTIONAL,
[4]IMPLICIT TableSelectFailure OPTIONAL,

}

DeclaredTermCapSetFailure ::=ENUMERATED

{
unspecifiedCause (0).
invalidCapSet (1),

}

RequestModeF ailure =ENUMERATED

{
unspecifiedCause (0),
noRemoteControllability (1),
invalidRequest (2),
modeUnavailable (3),
multipointConstraint (4),
requestDenied (5),

}

LogicalChannelFailure =ENUMERATED

{
unspecifiedCause {0),
logicalChannelMessagelnvalid (n,
modeNotDecodable (2),

}

TableDownloadFailure ::=ENUMERATED

{
unspecifiedCause (0),
invalidTable (1),
tableOutOfRange (2).

}

TableSelectFailure L =ENUMERATED

{
unspecifiedCause (0).
tableNotDownloaded (1,
tableOutOfRange (2),

}

complele solution to the downloading of exccutable sofiware: also T. 120 will provide binary file transfer. }

4.6

Encryption

Encryption

{

::=CHOICE

Draft Recommendation H.245 (11 May7 April, 1995)




encryptionSE [0JIMPLICIT EncryptionSE,

encryptionlV [1PMPLICIT EncryptionlV,
}
EncryptionSE :=SEQUENCE
{
messageldentifier INTEGER (0..255),
content OCTET STRING, -- SEQUENCE INTEGER (0..255) —
}
EncryptionlV ::=SEQUENCE
{
initializationVector OCTET STRING, -- SEQUENCE INTEGER (0..255) -
}
4.7 Change or end session
ChangeOrEndSession :=SEQUENCE
{
command ENUMERATED
{
changeSession (0),
endSession (1)
h
}
4.8 Control and indication

The following control and indication syntax has been defined to maximise compatibility with H.221 [5] and H.230 [9).
Octets have been chosen to have the same value as in these Recommendations wherever possible.

C&l 1:=CHOICE

{
nonStandard [OIIMPLICIT OCTET STRING,
h221C&l [1]IMPLICIT H221Ca&l,
h230C&I [2]IMPLICIT H230C&l,
h223C&I [3]/MPLICIT H223C&l,

}

{Ed. I have changed the way the H.230 C&I is included. By using an octet string, nothing from H.230 nceds to be
repeated, and no arbitrary choices of which messages to include need to be made. Also. modifications can be made to
H.230 without the need (o update this document. Mandatory C&I signals should be specificd in the appropriale system
recommendation. as has been done in H.320.}

H221C&I :=SEQUENCE
{
logicalChannelNumber INTEGER (0..8191), -- Limited by 12 bit PID in H.222.0 --
c&iType ENUMERATED
{
lca (82), -- Audio Loop Request --
lev (83), -- Video Loop Request --
lcd (84), -- Digital Loop Request --
Ico (85), -- Loopback Command Off --
vef (80), -- Video Command: freeze picture request -
veu (81), --Video Command: fast update request --
3
}
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4.9

H230C&l
{

logicalChannelNumber
c&iData

}

H223C&I

{
selectMuitiplexTable
logicalChannelSkew
veuGOB

}

Logical channel signalling

LogicalChannelSignaliling
{

messageType

logicaliChannelNumber
channelUse

pstnSpecifics

atmSpecifics

::=SEQUENCE

INTEGER (0..8191), -- Limited by 12 bit PID in H.222.0 --

OCTET STRING,

1:=CHOICE

[0]IMPLICIT INTEGER (0..255),

[1]IMPLICIT SEQUENCE

{
logicalChannelNumber1
logicalChannelNumber2
skew

3
[2]IMPLICIT SEQUENCE

{

logicalChannelNumber
veuGOBData

:=SEQUENCE

ENUMERATED

{
channelSetUp
channelRedefinition
channelClose

INTEGER (0..8191),
INTEGER (0..8191),
INTEGER (0..4095),

INTEGER (0..8191),
INTEGER,

(0)‘
(1),
(2),

INTEGER (0..8191), -- Limited by 12 bit PID in H.222.0 --

}v
CHOICE
{
videoCap
audioCap
dataCap
} OPTIONAL,
SEQUENCE
{
adaptationLayerType

privateALDescriptor
interruptableFlag
adaptationkayerSN
adaptationlkayerGRG
adaptationl-ayetEXT

} OPTIONAL,
SEQUENCE

{

} OPTIONAL,

Draft Recommendation H.245

[0]IMPLICIT VideoCap,
[1)IMPLICIT AudioCap,
[2]IMPLICIT DataCap,

INTEGER (0..157),
[C]IMPLICIT OCTET STRING OPTIONAL,
BOOLEAN,
BOOLEAN;
BOOLEAN;
BOOLEAN,

(11 May7 April, 1995) 9




4.10

4.11

4.12

S

This section provides scmantic definitions and constraints on the syntax clements defined in the previous section.

5.1

MultimediaSystemControl: a choice of messages. This provides a top level definition of the messages specified in the

User input and other messages

UserinputAndOther
{

alphanumeric

::=CHOICE

[0)IMPLICIT OCTET STRING,

numeric {1]IMPLICIT OCTET STRING,
xyFunctions [2]IMPLICIT SEQUENCEOGTET-STRING;
—d
operation ENUMERATED
R |
penUp {0},
penDown {1},
click (2},
doubleClick (3),
drag (4),
I X
xAddress INTEGER (0..4095),
yAddress INTEGER (0..4095)
b
nonStandard [5)IMPLICIT OCTET STRING,

Multiplex table download

MultiplexTableDownload

{

multiplexTable

Flow Control

FlowControl

{

logicalChannelNumber

noRestrictionklag

maximumBitRate

:=SEQUENCE

OCTET STRING,

::=SEQUENCE

INTEGER (0..8191), --for 12 bit PID--
BOOLEAN;
[O]IMPLICIT INTEGER OPTIONAL,

Messages: semantic definitions

MultimediaSystemControl Messages

Recommendation.

5.2

Transmit and Receive capabilities

DeclaredTermCapSet: indicates a terminal's transmit and receive capabilitics.

connectionless is a boolcan that indicates whether the terminal is able to respond to any upstream signals, whether of
the ReceiveCapSet type or requests to transmit in a particular mode. When this boolean is true, the terminal is
connectionless and therefore unable to respond (o upstream signals: in this casc, the TermCapSets shall contain no

receiveCapSets. otherwise at least onc TermCapSet shall contain recciveCapSet.

10
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remoteControllability 1s a boolcan that indicates whether the terminal's mode of operation can be controlled by the
remote terminal. When this boolcan is true. the terminal can be remotely controlled.

symmetricalCapScts 1s a boolcan that indicates whether the transmit capabilities are the same as the receive

capabilitics. When this boolcan is truc. the transmit capabilitics are the same as the receive capabilitics, and the
TermCapScts shall contain no transmitCapScts.

In addition to the above. table 1/H.245 specifes which combinations of booleans connectionless, remoteControllability
and symmctricalCapSets arc valid. and for thosc combinations whether one or more receiveCapSets and
transmitCapSets shall be present in the Declared TermCapSet.

connection- remole- svnuuetrical- receive- transmit-
less Controllabitity CapScts CapSct CapSet

FALSE FALSE FALSE PRESENT ABSENT
FALSE FALSE TRUE ILLEGAL
FALSE TRUE FALSE PRESENT PRESENT
FALSE TRUE TRUE PRESENT ABSENT*
TRUE FALSE FALSE ABSENT PREABSENT
TRUE FALSE TRUE ILLEGAL
TRUE TRUE FALSE ILLEGAL
TRUE TRUE TRUE ILLEGAL

Table 1/H.245. The relationship between the boolean ficlds and the presence of receive and
transmit CapScts. and showing the illegal combinations of the boolcan fields.
*:transmitCapSct is not present. but transmission capabilitics are identical to receive capabilities.

yearOfRecommendation is a NumericString indicating the vear of the approval or revision of this recommendation
implemented. Its shall consist of four digits. an examplc being " 1995".

Terminal capabilitics arc indicated by TermCapSct types in addition to the boolcans described above. Two types of
TermCapSet are defined: independent and dependent TermCapSets. These have the same syntax, but different semantic
definitions. It is possible to include a mix of independent and dependent TermCapSets. but at least one independent
TermCapSect shall be present.

Independent capabilitics: the indication of more than one capability of the same type (video, audio, adaptation or data),
such as H.261 and H.262. docs not indicate the ability to perform multiple simultancous processing of the same data
type. but list merely the available capabilitics. A 1crminal shall at lcast be capable of the simultaneous processing of any
one indicated independent capability of cach type.

Dependent capabilitics: this explicitly states the combination of simultancous capabilities. A terminal shall be capable
of the simultancous processing of all the dependent capabilities indicated in a single TermCapSet.

Notc: terminals that can not vary the allocation of resources can indicate their capability completely by use of a single
independent TermCapSet.

TermCapSet: a sct of receive and transmit capabilitics. In general. both are optional. but at Icast one shall be present.

CapSet: a sct of unidirectional capabilitics. ATMNectworkAdaptCap may only be present in H.222.0-basedH.222.0-
bascdATM-based systems. H223Capability may only be present in H.223-basedH. 223 -bascdPSTN-based systems.

nonStandard: is an octet string that can be used 1o indicate proprictry capabilities. The octet string shall consist of at
least four octets, the first four of which are: country code (octet | as in T.33 [16}. octet 2*), manufacturer code (next
two octets*), *=assigned nationally.

VideoCap: indicates video capabilitics. The indication of more than a single capability within a single VideoCap doces
not indicatc simultancous processing capability. Simultancous processing capability can be indicated by multiple
instances of VidecoCap in a dependent TermCapSct.

nonStandard is an octet string that can be used to indicate proprictry video capabilities. The octet string shall consist of
at least four octets. the first four of which are: country code (octet 1 as in T.35 1 16]2 octet 2*). manufacturer code (next
two octets*), *=assigned nationally.

H261VideoCap: indicates H.261 [ 12] capabilitics.
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qcifMPl indicates the minimum picture interval i units of 1/29.97 for the processing of QCIF pictures and shall take
one of the values 1. 2. 3. 4. cifMPI indicates the mmimum picture interval in units of 1/29.97 for the processing of CIF
pictures and shall take one of the values 1. 2. 3. 4. If ¢ifMPI is not present. then no capability of processing CIF
resolution pictures is indicated. When present as a part of a Declared TermCapSet. qcifMPI shall be present, but cifMPI
shall only be present if CIF capability is being indicated: otherwise exactly one of qcifMPI and cifMPI shall be present.

H262VideoCap: indicates H.262 [13] capabilitics.

ProfileAndLevel is a bit string in which a bit sct to 't indicates that operation at the particular profile and level is not
possible. while a value of '1" indicates that such operation is possible. An encoder shall produce bitstreams compliant to
the specifications of a profile and level for which it has indicated capability, but also within the limitations imposed by

the optional ficlds (sce below). A decoder shall be able to aceept all bit streams conforming to a profile and level for
which it has indicated capability. provided it 1s wiihin the limitations indicated by the optional fields (sce below).

The optional ficlds indicate limitations to the capabilitics declared with ProfileAndLevel. These are integers with the
following units:

vidcoBitRale : bits per seccond
vbvBufferSize : bits
samplesPerLine : samples per line
linesPerFrame : lines per lrame
framesPerSccond : {Tames per second
luminanceSamplcRate : samples per second

H263VidcoCap: indicates H.263 [ 14| capabilitics.

sqcifMPL. qcifMPL. and cifMPI indicate the minimum picture interval in units of 1/29.97 for the processing of SQCIF,
QCIF. and CIF format pictures respectively. The ability to process the formats SQCIF. QCIF and CIF is indicated by
the presence of a corresponding MPI value. When the MPI is present the corresponding format can be processed and
when it is absent it can not be processed. Other than when present as a part of a DeclaredTermCapSet, exactly one of
sqcifMPI. qcifMPI and cifMPI shall be present,-

h263Modcs indicates the modes that can be processed.

unrestrictedVector. when 'I' indicates that_motion vectors mav point outside the picture, and when '0' indicates that
motion vectors do not point ouiside the picture,

arithmeticCoding, when '1' indicates that arithinetic coding. and when 0" indicates standard Huffman coding.

advanccdPrediction, when 'I' indicales separate motion vectors for cach luminance block in a macroblock and blocks
used in_motion compcnsation overlap. and when '0' indicates one motion vector for cach macroblock and non-
overlapping blocks.

pbFrames, when 'l' indicates that B frames can be decoded, and when '0' that they can not be decoded.

AudioCap: indicates audio capabilitics. The indication of morc than a single capability within a single AudioCap does
not indicate simultancous processing capability. Simultancous processing capability can be indicated by multiple
instances of AudioCap in a dependent TermCapSet.

nonStandard is an octet string that can be used to indicate proprictry audio capabilities. The octet string shall consist of
at least four octets, the first four of which arc: country code (octet | as in T.35 [16]; octet 2*), manufacturer code (next
two oclets*). *=assigned nationally.

Itu-tAudiol indicates the ability to process G.711 A-law. G.711 U-law. G.722 and G.728 codcd audio[1][2][4]. A value
of 'I" indicates that the mode can be processed and a value of ‘0" indicates that it can not be processed.

MpegAudio: indicates the ability to process MPEG audio |27).

audioLayer indicates which audio coding lavers can be processed. A value of 'I' indicates that the coding layer can be
processed and a value of "0" indicates that 11 can not be processed. When present as part of a DeclaredTermCapSet,
layer]l capability shall be indicated when laver2 capability is indicated. and layerl and layer2 capability shall be
indicated when layer3 capability is indicated: otherwise exactly onc of layerl. layer2 and layer3 shall be set to 'I'.

audioSampling indicates which sample rates_at32k (32K Hz), addk 1 (44.1KHz) and at48k (48K H7). can be processed.
A value of 'I" indicates that the sample rate can be processed and a value of ‘0" indicates that it can not be processed.

bitRate is measured in units of bits per sccond.
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{Ed. 1 have assumed that all MPEG audio is MPEG-1. [s this correct??
[tu-tAudio2: indicates capability for processing of G723 coded audio |3].

8723Flags indicates various capabilities. A value of 1" indicates that the capability is present and a value of '0' indicates
that it is not.

steneceSuppression—tndicales—the—capubitity—of—sing—discontinnous—transmission—and—noise—iH-during—non-speech
Htervals:

dlml:FF'iHSﬁBFl Hidicates—21222
lowBitRate indicates the capability to transmit at 3.3 kbi/s.
highBitRate indicates the capability to transmit a1 6.4 kbivs.

Note. Changing between the lower and higher bit rates is not considered to be a change of usc of a logical channel. and
so may be donc without invoking the logical channel signalling acknowledged procedure.

lengthOfErame- 1222
{Ed1-don'tsee-whv-thisfield-s-needed—and-propose-to-delele-t-

maxDelaylitter-indicates-the-maxtmmm-peak-to-penk—multiplexingjiterthat-aterminal-can-process—H-is-measured-in
miliseconds—Muhiplexingjitter-is-defined-ns-the-differencentime-of- deliver—ot thelirst octet-of-an-audio-frame-when

detivered-in-the-multiplexed-stream-and-when-Hwvould-be-delivered-at-constant-bit-rate-withouta-multiplex:
HEddsthis-definition-OK2-Can-semeone-provide-bellervords)
supervisorvhramebength-shal-be-present-tH-and-onbh—iFsilenceSuppression-has-thevalue 0%
HEd—What-deessupervisorvErumelength-indicated}

HEddssuperviserFramebkensth-needed-herel}

DataCap: indicates data capabilitics. The indication o more than a single capability within a single DataCap does not
indicate simultancous proccssing capability. Simultancous processing capability can be indicated by multiple instances
of DataCap in a dependent TermCapSet.

1120 indicates the capability to support the 1120 protocol stack [18].
v42/lapm indicates the capability to support the LAPM protocol defined in V.42[21].

v42bis indicates the capability to support V.42bis|22

dsm-cc indicales the capability (0 suppor the DSM-CC protocol [28]. T 6 j‘
{Ed. Is morc detail required here?} U/‘”M

L . ffp’f proder
transparcntData indicates the capability to support transparent data transfer.

{Ed. This looks likc a mcaningless statement. Is it really possible to transfer data without any specﬁc protocol" If not, [
proposc dclcting this codepoint. as proprictry (cchniques would be needed. and there are many means available to
indicate proprictry capabilitics. Notc that user input and other messages provides a complete mechanism for
transferring transparent data. but is probably only practical for small amounts of data. }

ATMNetworkAdaptCap: indicates network adaptation capabilities. The indication of more than a single capability
within a single ATMNctwork AdaptCap docs not indicate simultancous processing capability. Simultaneous processing
capability can be indicated by multiple instances off ATMNetworkAdaptCap in a dependent TermCapSel.

aal indicates AAL capability. It is a bit string in which a bit sct 10 '0” indicates that operation with the particular AAL is
not possible. whilc a valuc of '1* indicates that such operation is possible.

h222Multiplex indicates H.222.0 multiplex capability. It is a bit string in which a bit set to '0" indicates that operation
with the particular multiplex is not possibic. while a value of '1" indicates that such opcration is possible.

bitRate indicates the maximum bit rate capability of the terminal. If the capability for more than one virtual channel is
declared. then this indicates the maximum total bit rate of all of these virtual channels. It is measured in units of 64
kbit/s.

numberOfVCs indicates the maximum number of virtual channels that the terminal can process.
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{Ed. This seems incomplete. What happens when there ts more than one VC? What can be put in cach? Can they have
different AALs?}

H223Capability: indicates capabilitics specific 1o the H.223 multiplex |8]. This shall only be present in H.223-
basedH.223-basedRSTN-based svstems.

{Ed. I have removed all himits from this section as hunits are outside the scope of this rccommendation, which should
be quitc gencric. However. do we need to specify limits elsewhere. such as H.324? We alrcady do this for the number of
tables and for the amount of nesting, but not for the sizes as far as | know. Unless we do. it will be quite legitimate for a
terminal to signal an AL3 send bulfer of zcro size and therefore have no retransmit capability: is this what we
want?}numberOfMultiplexTables indicates the maximum number of downloaded multiplex tables that a terminal can
process at onc time.

multiplexTableNesting indicates the maximum number ol levels of nesting in the definition of a multiplex tables that a
tcrminal can process.

muxPDUSiz¢ indicates the maximum size of the information ficld of a MUX-PDU that the terminal shall be capable of
processing. It is measured in units of octets.

{Ed. Is this limit nceded? I don't sce how large MUX PDUs complicate decoders. and so propose to remove this field. }
al3CSSDUSIze indicates the maxtowum number of octets in cach CS-SDU of adaptation layer type 3.

al3SendBufTerSize indicates the minimum size of the send bulter, B.. of adaptation laver tvpe 3. It is measured in units
of oclets.

maxDelavJitter indicates the maximum peak-to-peak multiplexing jitter that a terminal can process. It is measured in
milliseconds. Multiplexing jitter is defined as the difference in time of delivery of the first octet of an audio frame when
delivered in the multiplexed stream and when it would be delivered at constant bit rate without a multiplex.

{Ed. Is this definition OK? Can somcone provide better words?

5.3 Request Transmit and Receive capabilities

RequestCapability: this message requests the far end terminal to transmit its transmit and/or receive capabilities.

5.4 Request Mode (Remote control)

RequestMode: this message requests the far end terminal to change its transmission mode to the mode indicated.
requestcdMode is a dependent TermCapSet that contains no transmitCapSet and one recerveCapSet that is consistent
with the transmitCapSect of the most recently received DeclaredTermCapSet and the receiveCapSct of the most recently
transmitted DeclaredTermCapSct.

5.5 Acknowledgement

Acknowledgement: this message indicatcs whethicr the terminal correctly received a message. Explanation shall be
given  for  failure:  declaredTermCapSciFailure  shall  be present when  acknowledgementType  is
nackDeclaredTermCapSet: requestModeFailure shall be present when acknowledgementType is nackRequestMode:;
logicalChannelFailure shall be present when acknowledgementType is nackLogicalChanncl; tableDownloadFailure
shall be present when acknowledgementType is nackMultiplexTableDownload: and tableSelectFailure shall be present
when acknowledgementType is nackSclectMultiplexTable.

DeclarcdTermCapSetFailure: this message indicates why the terminal failed 1o receive acknowledge_—receiptof-a
DeclaredTermCapSct  message__correctly.  Valid  responses  arc: unspecified cause and invalidCapSet (the
DeclaredTermCapSet message was svntactically or scmantically incorrect).

RequestModceFailure: this message indicates why the terminal was unable to change its transmission mode to the
requested mode. Valid responses are: unspecified cause. noRemoteControllability (The remote terminal can not or does
not wish o be remotely controlled). invalidRequest (the requested mode was syntactically or scmantically incorrect),
modcUnavailable (the mode requested was not  consistent  with the  most rccently sent  TransmitCapSet),
multipointConstraint, and requestDenicd.

LogicalChannclFailure: this message indicates why the terminal failed to satisfy a request from acknewledgereceipt
of-a LogicalChannelSignalling message. Valid responses arc: unspecificd cause. LogicalChannelMessagelnvalid (the
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LogicalChanncISignalling message was syntacticallv or semanticallv incorrect) and modeNotDecodable (the mode
indicated was not consistent with the most recently sent ReceiveCapSet).

Note. A LogicalChannclFailure message indicating modeNotDecodable may be sent by a terminal at any time. and not
only in response to a LogicalChanncl message. to indicate that it can not decode the in-coming signals.

TableDownloadFailure: this message indicates why the terminal failed to accept acknewledge-the downloading of a
Multiplex Table. Valid responses arc: unspecified cause. invalidTable (the table contained a syntax crror), and
tableOutOfRange (the number of the downioaded table is greater than the number of tables that the terminal can

receive).

TableSclectFailure: this message indicates why the terminal [ailed 10 accept acknowledge-a sclectMultiplexTable
command. Valid responses arc: unspecificd causc. tableNotDownloaded (the selected table is not the default and has
not been successfully downloaded) and tableOutOfRange (the number of the sclected table is greater than the number of
tables that the terminal can receive).

Note. A TableSelectFailure message may be sent by a terminal at any time. and not only in rcsponse (0 a
sclectMultiplexTable command. to indicate that it can not demukhtiplex the in-coming signals.

5.6 Encryption

Encryption: this message conveys information relating to confidentiality in audiovisual services. The definition and
use of these syntax clements is given tn H 233 and H.234 [10]] .

5.7 Change or end session
ChangeOrEndSession: this message indicates a change of session or the end of a scssion.

A terminal shall transmit endScssion immediatcly betore clearing down. Thercafter it shall transmit no in-band
messages and shall ignore any received.

{Ed. What happens on change of scssion?}

5.8 Control and indication

nonStandard: this is an octet string that can be used for proprictry control and indication messages. The octet string
shall consist of at least four octets. the [irst four of which are: country code (octet | as in T.35 [16}. octet 2%),
manufacturer code (next two octets*). *=assigned nationally.

logicalChannelNumber: this indicates the logical channel number to which the control or indication message applies.
In H.222.0-basedH.222 0-bascdATM-based systcms it indicates the PID in a Transport Stream and the stream_id in a
Program Stream.

h221C&I: this allows the control and indication messages specificd in H.221 |5] to be transmitted. The definitions of
the ficlds in c&iType arc given in H.221.

h230C&I: this allows the control and indication messages specified in H.230 19| to be transmitted. The c&iData octet
string is a sequence of onc or more H.230 C&l codes. Each C&I code consists an octet chosen from table 1/H.230,
followed by any required SBE characters. The cscape code (111)]17] shall not be included.

h223C&1: this shall only be present in H,223-bascd PSTN-based systeis.
sclectMultiplexTable 1s a command to the far-cnd terminal to change the multiplex table.

logicalChannelSkew is an indication to the far-cnd terminal of the average amount of time skew tn-the—multiplex
between two logical channcls. logicalChannelNumberl and logicalChannelNumber2 are logical channel numbers of
open logical channcls. skew is measured in milliseconds. and indicates the delay that must be applied to data belonging
to logicalChanncINumber2 as measured at the nwiltiplexbefore—deceding. 1o achicve synchronisation with aftes
Mﬂﬁhﬂ%&dﬁﬂ%ﬂﬂé&%lﬁ—d&%ﬂ}g—pr%ﬁﬁ%iﬂﬂ%ﬁ%ﬁ&%logicalChannelNumberl as
measured at the multiplexand-togiealChannetNinmber2_The actual delay_necessary for synchronisation is dependent on
decoder implementation, and is a local maticer for the receiver.

veuGOB is a command to the far-end video encoder 1o perform a fast update of one or morec GOBs. The appropriate
video stream is specified by the logicalChanncINumber. which shall be an open logical channel used for H.261 or
H.263 video. veuGOBData is an integer between 0 and 235 inclusive. the least significant four bits of which indicate
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the number of the first GOB to be updated. and the most significant four bits indicate the number of GOBs to be
updated.

5.9 Logical channel signalling

{Ed. The mode indication message and procedures have been removed. and replaced with logical channel signalling
message and procedures. Stuart; perhaps you would like to try (o incorporate Annex A of H.222.17}

This message is uscd for logical channc! signalling acknowledged procedures.

messageType indicates the purposc of the message: the imitial set up of a logical channel; the change of use of the
logical channcl. for cxample to change (rom video data to audio data. or simply to change the coding scheme: and the
closing of a logical channcl.

logicalChannciNumber indicates the logical channel number of the logical channcl to which the message applies. In
H.222 0-bascdH.222 0-bascdATM-based svsiems it indicates the PID in o Transport Stream and the stream_id in a
Program Stream.

channelUse 1s a CapSct that indicates the data that is to be conveyed on the logical channel after set up or after
redefinition. This shall be present when messageType is channelSctUp or channclRedefinition.

pstnSpecifics shall be present in H.223-based PSTN-based systems. and shall not be present in H.222.0-basedH.222.0-
basedATM-based svstcms.

The adaptationLayerType shall indicate the adaptation laver type to be used for the logical channel as specificd below,
refer 1o H.223 [8]._SN indicates that the sequence number (SN)_{icld is present in CS-PDUs. CRC indicates that the
CRC ficld is present in CS-PDUs. EXT indicates that the extension (EXT) ficld is present in CS-PDUs. RTX indicates
that retransmission may bc uscd.

adaptationLayverTvpe Adaptation Laver
0 ALL
! AL2
2 AL2 + SN
3 AL2 + CRC
4 AL2 + SN +CRC
3 AL3
6 ALI+ EXT
7 AL3 + RTX
h AL3 + EXT + RTX
9.14 Reserved
13 Privale

privatcALDescriptor shall only be present if adaptationLaverType has the value 7. It is used to describe the proprictry
adaptation layer type. and shall consist of country code (octet | as in T.35 [16]: octet 2*). manufacturer code (next two
octets*), *=assigned nationally. Additional octets imav also be present.

interruptableFlag. when cqual to true indicates that the channel is designated to be interruptable, and when equal to
falsc indicates that the channel is desigiated (0 be non-interruplable.

adaptationbayerSN-s-a-boolean-thatindicates-whet her-the-sequence-number{SN)-field-is-presemt—-CS-PDUs—When
this-beolean-is+true—the-SN-shat-be-present—This- -bootenn-tiny-only-be-true-when-the-adptation-layeris-of type 2

adaptationbayerCREs-a-boolemnthat-indicates-whether-the-CREC-field—is—present—-CS-PDUs—When-this-boolean-is
true—the-CRE-shall-be-present—Fhis-boelean-nin-only-be-true-when-thendptation-laveris-of tvpe-2-

adaptationkaverEXT-is-a-bootean-that-indicateswhetherthe-extension(EXT)-field-is-presentin-CS-PDUs—When-this
W%MMI&-WJ%*MWWIMM&MWMW

+Ed-—Shoeuldretransmission-capabilib—in-AL3 be-ine uded-here—oris-Hahwvavs-expected

atmSpecifics shall be present in H.222.0-basedH.222.0-based ATM-based systems. and shall not be present in H.223-
bascdRSTN-based systems.
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Mwa
rest’

alphanumeric: this is a string of characters coded according 1o T.50 |17].

5.10  User input and other messages (T:é L][ M

numeric: this is a string ofbiu;lry coded numbers. cach in the range 0 1o 235 inclusive.

xyFunctions: ll%%m;m%ﬂ*&wmmmmmm
%HHHMMHMWQHH%MH-H(MF%HH@MM—MMHHS used to indicate xv_functions,

such as moving pens and mousc clicks.

nonStandard: country code (octet | as in 133 |16} octet 2%). manufacturer code {(next two octets®), *=assigned
nationally. Additional octets may also be present.

5.11 Multiplex table download
This message is used to download multiplex tables. It shall only be present in H.223-bascd RSTN-based systems.

multiplexTable is an octet string of T.30 (ASCII) characters [17] describing a sequence of MUX-SDUs and repeat
counts for cach table entry. The syntax used 1o deline multiplex tables is specified in H.223 [8).

Each multiplex table s transferred in a single MultiplexTableDownload message.
H }w anl
512 Flow control flnpor ik C

This message is used (o specily the upper limit of bit rate ot a logical channel.
When the logicalChanncINumber is zero. the limit applics to the whole multiplex.

m%mo«mﬂag%wudw&Mﬁmemwmmane—mmm
apphicable—and-when-false-indieatestha-thedimit-spectied-tn-maximumBitRate-supercedes-any-previous-timit—whether
higher-orlower

maximumBitRatc is measured in units of 100 bit/s averaged over non-overlapping consccutive periods of one second. I
shatt-be-present-when-neRestrictionflag-istatse: When Lhis is present. the specified limit supercedes any previous limit.
whether higher or_lower. When it is not_present_any_previous restriction on the bit rate for the channel is no longer
applicablc.

Each transmission of this command affeets a specific logical channel or the entire multiplex. Morc than one such
command may be in cffect at the same time. up to the number of open logical channels plus one. for the overall
multiplex limitation.

{Ed. This was addcd for the H.223-bascdPSTN-based systcm. but | see no reason why it should be disallowed in
H.222.0-basedH 222 0-bascdATFM-based sysicms. in fact it may be beneficial. The units have been chosen to be 100bit/s
and the range coded with 24 bits for consistency with H.221 and MPEG.}

6 Procedures

This scction defines multimedia svstem control procedurcs.

6.1 Point-to-point working
The following procedures relate (o point-1o-point scssions.

6.1.1 Initial transmission

Prior 1o receipt of the first Declared TermCapSet contining recciy cCapSct from the remote end-point, transmission is
as specified in the appropriate svstem recommencdation.

6.1.2 Capability exchange

For conversational and speech services. both ends shall send Deel: iredTermCapScet messages. The syntax element
connectionless shall have the value falsc 10 indicate that communication is not connecuonless.
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On recciving a DeclaredTermCapSct message. a teroinal shall acknowledge this by sending an acknowledgement
message  with  acknowledgementType  indicatng  ackDeclaredTermCapSet. 1t is  mandatory  to  rccognise
acknowlcdgement messagces.

If. having transmitted a DeclaredTermCapSet message. (he acknowledgement is not received within five seconds or an
acknowledgement message with acknowledgememtType indicating nackDeclaredTermCapSet has been received, the
DeclaredTermCapSet message shall be retransmitted. uniess a DeclaredTermCapSet message with connectionless equal
to true has been received. A DeclaredTermCapSct message with connectionless cqual to true indicates connectionless
communication: in this casc the procedures for point-to-multipoint working apply.

If the terminal has not received acknowledgement ol its DeclaredTermCapSet message, and has not reccived a
DeclaredTermCapSet message with connectionless cqual to true, after transmitting its DeclaredTermCapSet message
three times., it shall send a ChangeOrEndSession message with command equal to endSession and clear down the call.

Action related to any capability value received may not be taken until the complete message is received and validated.
Such action may be to transmit a corresponding Mode. or send a request for the remote end-point to do so.

All terminals intended for usc in conncction-oricnied applications shall be able to identify a DeclaredTermCapSet and
its structure, and such capability values thercin that are mandatory for those applications: any unrecognised capability
values shall be ignored. and no fault shall be implicd.

——7 M'Pe-o\
6.1.3 Logical channel signalling acknowledged procedures S‘ s£¢ Aoct ¢

In H.223-bascdPSTN-based systcms logical channels shall be set up. redefined and closed according to the following

{Ed. Pcrhaps we should consider mandating these procedures in bidirectional connections in H.222.0-basedH.222.0-
bascdATM-based systcms?}

{Ed. In H.222.0-bascdH.222 0-bascdA+M-based svsicms. should we mandate that i one of these messages is ever sent,
then all logical channcls shall be handled according to these procedures?}

Before a logical channcl can be used. a LogicalChannelSignalling message, with message type equal to channelSetUp,
and containing channelUse indicating the data that will be conveved on the logical channel. shall be sent. Transmission
on the logical channcl shall not start until an acknowledgement message with acknowledgementType equal to
ackLogicalChannel is reccived. The logical channel is considered to be open from the time that this acknowledgement
is received.

Before any change ol usc of a logical channel. transmission on that channcl shall stop, and then a
LogicalChannelSignalling message. with message tyvpe cqual to channelRedefinition, and containing channelUse
indicating the data that will be conveved on the logical channcl. shall be sent. Transmission on the logical channel
shall not restart until an acknowledgement message with acknowledgemen(Type cqual to ackLogicalChannel is
received. The logical channcl is considered to be open throughout this procedure.

A logical channel may bc closed by sending a LogicalChannelSignalling message, with message type cqual to
channelClose. The logical channel shall be considered to be open until an acknowledgement message with
acknowledgementType cqual to ackLogicalChanncl is received. The transmission of data on the logical channel shall
stop beforc the LogicalChannclSignalling message is sent.

A terminal shall not attempt to open a logical channel that is alrcady open. The use of an open channel can be changed
cither by closing 1t and rcopening it. or by using the channel redefinition procedure above.

On receiving a LogicalChannclSignalling message. a4 terminal shall send an acknowledgement message with
acknowledgementType equal to ackLogicalChanncl if it is able to satisfy the request, taking into account the resources
required to process the data that is to be carricd on the logical channel in the cases of sct up and redefinition. If it is
unable to satisfy the request. it shall send an acknowledgement message with acknowledgementType equal to
nackLogicalChannel and including LogicalChannclFailure.

If the terminal initiating the request has not received an acknowledgement within five scconds. it may retransmit the
request.

Note. Fast mode swilching may be achicved by sctting up a number of logical channcls before they are to be used, and
swilching from one to another as desired.

{Ed. There may be a problem with this: il a terminal requests logical channels for, say. G.711 and G.728, the far-end
terminal may refuse the sccond request on the grounds that it can not perform both at the same time. }
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6.1.4 Mode switching

At any time after receipt of a DeclaredTermCapSct message containing one or more recciveCapSets from the remote
cnd-pbinl, a mode switch may be made - other/changed media streams may be transmitied, provided that they are
processable by the remote cnd-point. as notificd by the receiveCapScts within the latest reccived DeclarcdTermCapSet.
The change of mode shall follow the above procedurcs for logical channel signalling as appropriate.

Notce. From receipt of the first Declared TermCapSet comaining receiveCapSct until receipt of a ChangeOrEndSession
message with command cqual to endScssion. all transmitied signals shall be in the range indicated by the
receiveCapSets in the latest received DeclaredTermCapSet and by the transmitCapSets. if any, in the latest transmittcd
DeclaredTermCapSet. that is. valid capscts always replace the previous ones. An end-point shall store the latest
received capsets as the “currently valid capsets™.

If a terminal is incapable of processing the incoming signals. it shall send an acknowledgement message of type
nackLogicalChannel, and including LogicalChannclFailure indicating modeNotDecodable. It shall then send a
DeclaredTermCapSet containing onc or more receiveCapSets. While it remains incapable of processing the incoming
signals. it shall repeat these two messages every live scconds. I it is still incapable of processing the incoming signals
after repeating this scquence three times. it shall send ChangeOrEndSession message with command equal to
endSession and clear down the call.

6.1.5 Request Mode

If the currently valid received DeclaredTermCapSet message has remoteControllability equal to true, an endpoint may
select a modc that it prefers 1o have transmitied to it by sending a RequestMode message. An end-point whose latest
transmission of DeclaredTermCapSct has remotcControtlability equal to true, and which is in reccipt of RequestMode,
shall comply and shall transmit  an  acknowledgement  message  with  acknowledgementType indicating
ackRequestModc: if for any rcason it is unable to do so. it shall send an acknowledgement message with
acknowledgementType indicating nackRequestMode and including RequestModcFailure.

A terminal whose most recently sent DeclaredTermCapSet had remoteControllability equal to false shall not receive
RequestMode. that is. when remoteControlability is cqual to lalse. the terminal does not wish to, and shall not, be
remotely controlled. If such a terminal does receive RequestMode. it may comply and acknowledge as above, but if it
docsn't comply, it shall send an acknowledgement message with acknowledgementType indicating nackRequestMode,
with noRemoteControllability as the causc of [ailure.

6.1.6 Change of capability

A changed DeclaredTermCapSct may be sent at any time, An unchanged capset shall not be sent unless:
incoming signals arc not processable. that is. they lie outside the range of the transmitted receiveCapSets;
acknowledgement of the most recently transmitied DeclaredTermCapSct has not been received within five seconds;
nackDeclardedTermCapSct was reccived alter the most recent transmission of DeclaredTermCapSet,
a RequestCapability message has been received: or
a fault has occurred (for further study).

If a change of capability has the result that the current mode is no longer rececivable/decodable. there shall be a mode
switch as soon as possible to a mode that can be received and decoded.

6.1.7 Request Capability
A RequestCapability message may be sent at any time 1o clicit these details from the remote end-point.

A RequestCapability message may be sent if necessary. following an interruption or other cause for uncertainty; such
messages shall not be sent repetitivety or othenwise withoult strong cause.

A terminal that receives a RequestCapability message shall respond by sending a DeclaredTermCapSel message. A
terminal that receives a request for transmit capabilitics shall comply. but nced not send remoteControllability cqual to
true.

6.1.8 Multiplex table download

This applics only to H.223-basedPSTN-based sysicms. 1t shall not be used in H.222 .0-bascd ATM-based sysicms.
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At any time after receiving acknowledgement of o sent DeclaredTermCapSet message, a customized H.223 multiplex
table |8] may be downloaded to the remote end-point. Diflerent tables may be used in cach direction of transmission. A
table is downloadced by sending a MultiplexTableDownload message.

Each muluiplex table is referred to by o unique tnteger. the "table number”. Table 0 is the default table, and shall not be
modified. The ability 1o receive additional tables is signalled by MultiplexTableCap. When a multiplex table with a
given number is downloaded. it replaces and invalidates any previously downloaded table with the same number.

The table that is currently in usc shall not be downloaded. To change the table that is currently in use, it is necessary to
sclect another table. and then download the table alier complction of the table sclection procedure.

On receiving a MultipiexTableDownload message. a terminal shall acknowledge this by sending an acknowledgement
message  with  acknowledgementType indicating  ackMultiplexTableDownload. It is mandatory to recognisc
acknowledgement messages. I the MultiplexTableDownload message can not be understood. or is outside the range of
tables that the terminal can use. it shall scnd an acknowledgement message with acknowledgementType equal to
nackMultiplexTableDownload and indicating the cause of the failure.

6.1.9 Maultiplex tabie sclection
This applies only to H.223-bascdPSTFN-based systems. [t shall not be used in H.222.0-bascdATM-based systcms.

AL any time after receiving acknowledgement ol a MultiplexTableDownload message, the downloaded table may be
sclected for usc by sending a selectMultiplexTable 1y pe of H223C&1 tvpe of C&I message.

On receiving a selectMultiplexTable command. a terminal shall acknowledge this by sending an acknowledgement
message  with  acknowledgementType mdicating  ackSclectMultiplexTable. It is  mandatory to  recognise
acknowlcdgement messages. 1 the sclectMultiplexTable command can not be understood. or if the table has not been
downloaded. it shall  send  an acknowledgement  message  with  acknowledgementType  cqual  to
nackSclectMultiplexTable and indicating the cause of the failure.

The terminal shall stop using the current muttiplex table from the time that it sends the selectMultiplexTable
command. and shall not start to usc the newly sclected table until it has reccived an acknowledgement message with
acknowledgementType indicating ackSclectMultiplexTable. [n the time between these cvents it may use only those
MUX codes that arc identical in both tablcs.

If. having transmiticd a sclectMultiplex Table command. the acknowledgement is not reccived within five seconds or an
acknowledgement message with acknowledgementl'vpe indicating nackSelectMultiplexTable has been received, the
terminal may cither transmit the same or a different selectMultiplexTable command and follow the above procedure
again; or revert to using the previous multiplex table,

{Ed. Is this an acceptable failurc procedure? There will be problems if a terminal is very slow to respond. but then it
can send a nackSclectMultiplexTable and recover.

6.1.10  Flow control
A terminal may send a FlowControl command to restrict the bit rate that the far-end terminal sends.
A terminal that reccives a FlowControl command shall comply with the conumand if it is capable of doing so.

{Ed. Do we need acknowledgements bere? What if the rate can not go lower. for example commanding G.723 to go at
100 bil/s would be impossible?}

6.1.11  Control and indication messages

At any time after receiving acknowledgement of i1 sent DeclaredTermCapSet message. other messages may be sent, for
example. C&I and UserlnputAndOther messages.

A terminal may send a veuGOB command (o the far-end H.261 or H.263 video encoder to perform a fast update of one
or more GOBs. following an interruption or other causc for uncertainty: such commands shall not be sent repetitively or
otherwise without strong cause. A terminal that receives 4 veuGOB command shall comply as soon as it is practical to
do so.

6.1.12  Change or end of session
If it is desired to change [rom conversational to another class. 2 ChangeScssion message shall be sent.

Changc of service class is for fiture study.
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Prior to clearing down. an end-point shall transmit EndSession. and thereafier transmit no multimedia system control
messages. and ignore any received.
6.1.13  Encryption and Key Management

The procedures for Encryption and Key Management are specified in the appropriate system recommendation.

6.1.14  Round-trip delay determination

{Ed. Writc something here.

6.2 Point-to-Multipoint working

Where one source is feeding several receivers. it will be unable (and does not try) to respond to any upstream signals.
whether of the ReceiveCapSet type or requests 1o transmit in a particular medium/mode. RequestMode, ctc. The source
shall transmit its TransmitCapScts periodically (eg less than T1 intcrvals), including only the values actually in usc in
that session. together with RequestModeFaiture and DeclaredTermCapSet with connectionless equal to true. The
TransmitCapSet shall not contain any options (NB: this docs not imean that it cannot send two or more video signals in
different formats. for example).

{Ed. RequestModcFailure should oniv be sent i case ol receipt of RequestMode?
tEd. What does TransmitCapSet shall not contain any options mean?}

A receiving terminal shall recognise (he DeclaredTermCapSet with conncctionless equal to true as indicative of a
conncctionless communication. and shall transmit no lurther messages. It shall. however. remain sensitive to incoming
DeclarcdTermCapSects which could indicate a change ol oricntation.
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ANNEX A

(This annex torms an integral par of this Recommendation)

Protocol Stack for H.222.0-based AFM-based systems

This annex dcefines two protocol stacks for usc with this Recommendation for H.222.0-bascdATM-based systems.

{Ed. The definitions of how to usc the protocol lavers has assumed connccted-oriented applications. If this
Recommendation is to be used for connection-less {broadeast) applications. further text will be needed. }

A.l General

Figure A 1/H.245 shows two protocol stacks for use with this Recommendation for H,222 0-basedATM-based systems.
Two modcs of operation arc envisaged. Figure A 1ta)/H.245 shows the protocol stack when the messages defined in
this Recommendation are transported in a separate ATM VC 1o that used for multimedia data. Figure A.1(b)/H.245
shows the protocol stack when the messages delined in this Recommendation are transported in the same ATM VC as
that used for multimedia data,

H.245 H.245
X214
X.224 class 0 X.224 class 0
LAPF (Q.922) LAPF (Q.922)
H.222.0
H.222.1

FR-SSCS (1.365 1) CS1/5

AALS AALI1/S
ATM ATM
(a) separate VC. (b) single VC.

Figurc A 1/H.245. H.245 Protocol stack for H.222 0-bascd ATM-based systems.

A2 X.214

A conncction-mode scrvice shall be used for the transport of MultimediaSystemControl messages as defined in X.214
123].

A single transport connecuion (T'C) shalt be used for the transport of MultimediaSystemControl messages.

1Ed. X214 allows onc or morc TCs between the same pair of TS users. but o allow this scems unnecessarily
complicated as message transter would no longer be serial, b
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The encoded representation of individual MultimediaSystemControl messages shall be transported in single transport
service data units (TSDUs)._The bits produced by the ASN. 1 encoding process shall be put into TSDU octets, with the
first bit generated going into the most significant bit (MSB) of the octet, and progressing down to the least significant

bit (LSB).

{Ed. Although this is strictly not necessary. 1 beleive that this would increase the error resilience of transmission as the
loss, corruption or inscrtion of TSDUs would not result in loss of svnchronisation/alignment at the ASN. 1 decoding
layer.}

AJ X.224

X.214 scrvice shall be provided by X.224 class 0 [24].

A4 LAPF (Q.922)

Q.922 [15] shall be uscd to provide a network conncction of Type A defined in clause 5.4.3 of X.224. that is, a
connection with acceptable residual error rate and acceptable rate of signalled crrors. This shall be done by use of
information (1) frames.

A.5  FR-SSCS (1.365.1) and 11.222

Both FR-SSCS (1.365.1) and H.222 [6] provide ociet transmission with structure. The transparency procedure specified
in clause 2.6 of Q.922 shall not be used. that is. no zcro bits shall be inscrted after any sequence of five consecutive |
bits. No flags shall be prescnt.

AS.1  FR-SSCS (1.365.1)

AS5.2  H.222.0 and H.222.1

first octet of the address ficld and the last octet ol the PES packet is the last octet of the FCS ficld. as defined in clause
2.20fQ.922.

{Ed. I have changed this so that [Tags arc not transported. and PES packets arc used to convey the Q.922 structure. }

bt
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ANNEX B

(This annex forms an integral part of this Recommendation)

Protocol Stack and initialisation procedures for H.223-based PSFN-based systems

This anncx defines onc protocol stack for use with this Recommendation for H.223-bascdPSTN-based systems.

B.1 General
Figure B.1/H.245 shows the protocol stack for usc with this Recommendation for H.223-bascd RSTN-based systems.

H.245

LAPM/V 42

- ALl
- MUX

=
19 19

19 19
Lo U

T

Physical Layer
(V.34 modem,
(V.8 negotiation)

Figure B.1/H.245. H.245 Protocol stack for H.223-bascdRSTN-based systems.

B.2 LAPM/V. 42
The Link Access Procedurce for Modems (LAPM) crror control protocol defined in V.42 |21} shall be used.

The transparency procedurc specified in clause 8.1.1.2 of V.42 shall not be uscd. that is. no zero bits shall be inserted
after any scquence of five consccutive | bits. No flags shall be present. The frame structure is shown in figure
B.2/H.245.

Address (1 or 2 octets)

Control (1 or 2 octets)

Information (0 or more octets)

FCS (2 or 4 octets)

Figure B.2/H.245. Frame structure for LAPM/V. 42 AL-SDUs.
Address ficld shall be one octet with the 6-bit DL.CI ficld set (o 000000,
The frame check sequence field shall have length 16 bits.

{Ed. These two statements came from H.246. Do we need 1o say this?}
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Two means of transporting MultimediaSystemControl messages using LAPM/V.42 are defined: XID frames and
[nformation frames._In both cases. bits produced by the ASN. | encoding process shall be put into LAPM oclets, with
the first bit_generated going into the most signilicant bit (MSB) of the octet. and_progressing down to the least
significant bit (LSB).

B.2.1  XID frames
All terminals shall support the transfer of MultimediaSysiemControl messages using XID frames.
The format identifier 'xxxxxxxx' shall be used to indicate XID frames containing MultimediaSystemControl messages.

{Ed. The value of this is tbd.}

{Ed. It is not clear how the ASN.1 cncoded messages it into the group and parameter structure of XID frames. The
following is a very tentative suggestion: alternatves include Gls being arbitrary. and being fixed at one value
independent of the message. }

The encoded representation of individual MultimediaSystemControl messages shall be transported in single XID
groups. with the Group Identificr (GI) cqual (o application label of the included message. as defined in clause 5.1. This
is shown in figurc B.3/H.245.

NID Frame

Z AN
N NID It tion Field 4
Y ) nformation Field N
N 7/
FFormat Data link
. . . User data
Address Control identitier laver sublicld ) FCS
. ' subficld
subtield (one or more)
Group Group Lncoded
Identiticr l.ength 11.245
i) (! Message

Figurc B.3/H.245. Format of XID information ficld for XID frames with MultimediaSystemControl messages.

XID frames containing MultimediaSystemControl messages shall be considered to be commands for the purpose of
sctting the C/R (command/responsc) bit in the address ficld. Receipt of a valid command XID frame shall be
acknowledged by the return of an XID response frame. The contents of the information ficld of the response frame is
outside the scope of this Recommendation. and mayv be null.

Note. An changed XID frame can not be transmitted until acknowledgement of the previous is received, as the response
does not identify the frame to which it refers,

B.2.2  Information (1) frames
Terminals may support the transter of MuttimediaSystemControl messages using Information (I) frames.

The procedures specified in V.42 arc used to determine whether there is capability to support | frame transmission and
10 initiate this.

XID frames may be used to transfer MultimediaSystemControl messages belore I frame transmission is initiated and
after it is terminated.

{Ed. Both mechanisms could be used simultancously. should be forbid this. or say nothing?}

The encoded representation of individual MultimediaSysiemControl messages shall be transported in single I frames.

B.3 H.223

H.223 |8] provides octet transmission with structure.
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Data adaptation layer Type 1 shall be used 1o transfer LAPM/V.42 frames between the LAPM/V.42 protocol and the
MUX laver of H.223. The Packet marker ficld shall be used 1o mark the end of LAPM/V .42 frames.
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APPENDIX I

{This appendix docs not form an integral part of this Recommendation)

Examples of DeclaredTermCapSet messages

{Ed. This appendix will contain some examples of Declired TermCapSet messages. The text below was previously in
the main part of the document. !

{Ed. Example for clarification of intentions: A teruunal that ¢an process G.711 and QCIF, G.728 and QCIF, or G.711
and CIF simultancously. but not G.728 and CIF¥ simuliancous could indicate any of the following.

independent ‘TermCapSct | : G711 G728, QCIF
independent TermCapSet 2 G.711. QCIF. CIF
dependent TermCapSct | : G711 CIF

dependent TermCapSet 2 ; G.728. QCIF

Note: the inclusion of. say. G.711 and G.728 in a dependent capability would indicate that both can be performed
simultancously. }

YeAsuru <A ,

a ’t:/p/\,cﬂi Cace. be desired G
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APPENDIX I

(This appendix docs not form an 1ntegral part of this Recommendation)

Overview of ASN.T syntax

{Ed. This appendix has been provided by Dan Helman, The revision marks have been removed to improve readability. }

1.1 Introduction to ASN.1

Abstract Syntax Notation One (ASN.1) is a data specification language. ltwas originally standardized as part of the
X.400 clectronic mail scrics as X.409. This cvolved 10 X.208 and most recently X.680. ASN.1 allows unambiguous
specification of complex data structures icluding those with variable-length ficlds. optional fields and recursion.

The above Recommendations deal onty with the svntax and semantics of ASN. | specifications. The binary encoding of
data structures is covered in other Recomimendations. notably X.690 (basic encoding rules or BER) and X.691 (packed
encoding rules or PER). BER allows data (o be deciphered by svstems that have general knowledge of ASN.1 but do
not know the details of the specification used to form the data. In other words, the data types are encoded along with
the data values. PER is much morc cfficient since only data values arc encoded and the coding is designed with very
little redundancy.  This method can be used when both the transmitter and the receiver expect data to adhere to a
known structurc.

H.245 is implemented using the packed cncoding rules. Since both sides of a call know that messages will conform to
the H.245 specification it is not necessary 1o encode that specification into the messages. For decoding simplicity, the
aligned variant of PER is uscd. This forces ficlds that require cight or more bits to be aligned on octet boundaries and
(o consume an integral number of octets. Alignment is done by padding the data with zeros before large ficlds.

.2 Basic ASN.I data types

The simplest data type is BOOLEAN. which represents the values FALSE and TRUE. These are encoded in a single
bit as 0 and 1 respectively. For example.

Definition BOOLEAN
Encoding FALSI: 0
TRUE |

The most fundamental data tvpe is INTEGER. which represents whole number values.  Integers can be unconstrained
as in:

videoBitRate INTEGER
or they can be constrained 10 a range of values. lor example
muxPDUSize INTEGER (0..65535)
Constrained intcgers are cncoded differemly depending on the size of the range. Supposc N is the number of integers

in the range. i.c. theupper limit minus the lower limit plus onc. Depending on N, the constrained integer will be
cncoded in onc of (ive ways:

N Encoding
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] no bits needed

2-255 anunaligned licld ol 1o 8 bits
256 an aligned S-bit ticld

analigned 16-bit ficld

larger as the minimum number of aligned octets preceded by the above encoding of the
number ot ocicts

In-all cases. the number that is actually used is the value 10 be encoded minus the lower limit of the range. In these
examples "pad" represents zero 1o seven O bits that are added to the encoding so that the following field will start on a
8-bit boundary.

Definition adaptationLaserType INTEGER (0..7)
Encoding 0 000

3 01
Definition multiplexTableNesting INTEGER (0..235)
Encoding 3 pad 00000011

254 pad 11110
Definition skew INTEGER (0..4095)
Encoding 3 pad 00000000 0000001 |

4093 pad GOOOTLIT HI11TH)

Unconstrained integer (2's complement) values that can be represented in 127 octets or less are cncoded in the
minimum number of octets needed.  The number of octets (the length) is encoded as an aligned octet that precedes the
number itsclf. For exampic.

Encoding -1 pad 00000001 11111111
0 pad Q00N000T 00ON00N0
128 pad 000000 1O HOO00000 10000000
1000000 pad 00000011 00001111 01000010 01000000

The ENUMERATED data type represents a number chosen from a specific sct of values. New values can be added
later by putting an cllipsis (extension marker) at the end of the list. For example.

TableDownioadFailure ::= ENUMERATED
{

unspecifiedCause {0).
invalidTable (1),
tableOutOfRange (2),

}

Encoding ENUMERATED data is simple. Il the cxtension marker is present one bit is output to indicate if the
sclection is from the original list (extension root) or from the added values. The N vilucs in the enumeration are sorted
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and assigned an index from 0 10 N-1. The appropriate index is then encoded as a constrained integer. To continue the
above cxample.

Encoding 0 000

~

010

ASN. 1 supports a varicty of string data tvpes. These are variable-tength lists of bits. octets or other short data types.
They arc typically encoded as a length followed by the diva. The length can be encoded as an unconstrained intcger or
as a constrained integer il the SIZE of the string is specificd. For example.

yearOfRecommendation NumericString (SIZE(4) FROM("'0123456789"))

In this case (he size of the string is fixed at four (digits). Each digit will be cncoded as its index into the permitted
alphabet. in this casc a 4-bit number from 010 Y. Since the total number of bits in the string is not greater than sixteen,
the four 4-bit ficlds will not be octet-aligned,

h263Modes BIT STRING

{
unrestrictedVector (0),
arithmeticCoding (1),
advancedPrediction (2),
pbFrames (3),
}

This bit string is a fixed size. 10 will start with onc bit for the extension marker followed by the four data bits. No
length information is encoded (unless the extenston ficld is present).

nonStandard OCTET STRING

Since the length of the octet string is not bounded. it will have to be encoded as a "semi-constrained whole number”

(has a lower bound. but no upper bound). First. the data is padded so that the encoding will be aligned. The rest of the
code is as follows:

length cncoding

0o 127 8-bit length lollowed by the data

128 10 16K-] 16-bit length with the MSB set. then the data
[6K to 32K-] L1000001. TOK octets of data. then code the rest
32K 10 48K- 1 Fo0oo1o, 32K octets of data. then code the rest
48K 10 64K-1 FTOOOOT[. 48K octets of data, then code the rest
64K or more 11000100, 64K octets of data. then code the rest

This methoed is called "fragmentation”. Notc that if the length is a multiple of 16K. then the representation will end
with an octet of zero indicating a zcro-length string

1.3 Aggregate data (ypes
ASN.1 includes several aggregate or container data tvpes that are similar in concept to C's union, struct and array

types. These are, respectively. CHOICE. SEQUENCE and SEQUENCE OF. [n all cases they are encoded with some
bits specific 1o the container followed by the normal encodings of the contents.
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CHOICE is used to select exactly one of o group of data tvpes. For example.,

VideoCap ::= CHOICE

{
nonStandard [0] IMPLICIT OCTET STRING,
h261VideoCap (1] IMPLICIT H261VideoCap,
h262VideoCap [2] IMPLICIT H262VideoCap,
h263VideoCap (3] IMPLICIT H263VideoCap,

}

The values in brackets arce called tags. They are just used to order the choices so that they can be unambiguously
encoded (the word IMPLICIT only has meaning for the basic encoding rules. not PER). The tags are sorted. and index
numbers are assigned (o cach choice. The index of the actual data is cncoded as a constrained integer. The index is
followed by the encoding of the actual sclection. 11 the extension marker is present (as above). the index is preceded by
a bit that is zcro if the actual choice is from the original list,

SEQUENCE is simply a grouping of dissimilar data tvpes.  Individual clements of the scquence may be OPTIONAL.
The encoding is very simple. If there is an extension marker the first bit indicates the presence of additional clements.
This is followed by a serics of bits. one Tor cach optional clement that indicates if that data is present. This is followed
by the encodings of the components of the sequence. For example.

H263VideoCap 1= SEQUENCE

{
sqcifMP! INTEGER (1..16) OPTIONAL,
qcifMP1 INTEGER (1..16) OPTIONAL,
cifMPI INTEGER (1..16) OPTIONAL,
h263Modes BIT STRING,

{... as above ... },

}

The encoding has onc bit for (he extension marker. three bits for the optional ficlds. four bits each for any optional ficld
that is present. five bits for the bit string and then any extension data. Note that in this sequence has no padding for
oclet alignment.

The SEQUENCE OF typc describes a collection of simikar components (an array). It can have a SIZE constraint or an
unconstrained number of clements. Il the number is known a priori and is less than 64K. it is not encoded. Otherwise
the actual number of components in the scquence is encoded as a constrained or semi-constrained length. This is
followed by the encoding of the data. I the length is at dcast 16K and is encoded then the list of data will be broken
into fragments like the octet string. In this case the fragments are broken after some number of component fields (16K,
32K. ctc). not after some number ol octcts. For example,

nonStandard SEQUENCE OF OCTET STRING

Here the number of strings is arbitrary. so it will be encoded as an octet-aligned length (8 bits, 16 bits or fragments)
followed by that number of arbitran -length octet strings.
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APPENDIX X

(This appendix does not torn an integral part of this Recommendation)

Outstanding editorial and technical work

{Ed. This appendix is icmporary. [t spectlics the owtstanding cditorial and technical work. }

Aspect Ratio capability signalling and requests: would seem beneficial to include this for H.222.0-bascd ATM-based
svstems in line with MPEG vidco. Could also he uscd for PSTN?

T.84 and T.434 codepoints need to be added for theH.223-bascdPSTN-based case. What is T.847 If thesc points are to
be of general use. | think more information is needed. such as protocol stack. Can interested people please contribule
text.

PSTN adaptation laver capabilitics: do these need to be signalled in the capability scts, and if so. how? Defaults alrcady
exist. and opcration in other modes that are not supported and prevented by the logical channel sct up procedure.

The use of ASN.1 for the PSTN multiplex table description. This would allow it to be intergrated with the control
messages and would allow morc clficient transnussion ol 1ables. Prablems include recursive ASN | svntax. specifving
the default table and limiting the sizc of tibles.

Multi-link capability in PSTN: messages need 1o be delined. Applicability to multiple VCs in the ATM case could also
be considered.

Fast mode switching,
Round Trip delay determination.

END
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