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SUMMARY

This proposal describes the way by which MPEG-4 terminals communicate over Local Area Networks (LAN) which do not provide a guaranteed Quality of Service.

The LAN over which the terminals communicate, may be a single segment or ring, or it may be multiple segments with complex topologies, including the Internet. The possible means by which quality of service might be assured on such types of LANs/Internet-clouds is beyond the scope of this proposal.

This proposal is based on ITU-T Recommendation H.323: “Visual Telephone Systems and Equipment for Local Area Networks which Provide a Non-Guaranteed Quality of Service”.  Like H.323, it makes use of H.255.0: "Media Stream Packetization and Synchronization for Visual Telephone Systems on Non-Guaranteed Quality of Service LANs", and H.245: “Control of communications between Visual Telephone Systems and Terminal Equipment”.  However, the use of H.225.0 and H.245 by MPEG-4 terminals require that these Recommendations will be amended.  This document proposes required changes to these Recommendations.  These kind of changes needed to be communicated through liaison with ITU-T. 
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1. 
Normative References

The following Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this proposal.

[1]
Working Draft 5.0 of ISO/IEC 14496-1.

[2]
DMIF (Delivery Multimedia Integration Framework) ISO/IEC 14496-6 WD 1.0.

[3]
ITU-T Recommendation H.323 (1996): "Visual Telephone Systems and Equipment for Local Area Networks which Provide a Non-Guaranteed Quality of Service".

[4]
ITU-T Recommendation H.225.0 (1996): "Media Stream Packetization and Synchronization for Visual Telephone Systems on Non-Guaranteed Quality of Service LANs ".

[5]
ITU-T Recommendation H.245 (1995): "Control of communications between Visual Telephone Systems and Terminal Equipment".

[6]
ITU-T Recommendation Q.931 (1993): "Digital Subscriber Signaling System No.  1 (DSS 1) - ISDN User-Network Interface Layer 3 Specification for Basic Call Control".

2. Definitions

For the purposes of this Proposal the definitions given in ISO/IEC 14496-1 WD [1], ISO/IEC 14496-6 WD [2], H.323 [3], H.225.0 [4] and H.245 [5] apply along with those in this section.

Unicast Service:  A unicast service is an instance of service, as defined in [2], when two terminals are exchanging control information and media streams through point-to-point channels.

Multicast Service:  A multicast service is an instance of service, as defined in [2], when one terminal sends media streams to multiple receivers.  The control information is exchanged between the sender and each of the receivers through point-to-point channels, and at least some media streams are transmitted via multicast channels.

Broadcast Service:  A broadcast service is an instance of service, as defined in [2], when one terminal sends media streams to multiple receivers, and both control information and media streams are transmitted through multicast channels.  There is no backchannel from a receiver to the sender.

3. General

Unicast and multicast services are implemented in a similar way as H.323 conferences, with few changes that are recommended in this Proposal.  In the context of this Proposal, there is no difference between these two services, since H.323, H.225.0 and H.245 apply to both.  As a matter of convenience, both are referred hereinafter as multicast services. 

The case of broadcast service had been left for further study in H.323, and was addressed later in ITU-T H.332.  Many aspects of H.332 do not fit the DMIF requirements.  This Proposal suggests principles for implementing broadcast services, but details are left for further study.

4. Implementation of Multicast Services

A multicast service includes the following components:

· Call signaling.

· Transmission of media streams.

· Control.

These components are implemented in a way similar to H.323, as following:

Call signaling: Use the procedure described in H.225.0 for call signaling, with minimal changes as described in chapter 5.  It should be noted that in order to start a call, the originator must have some identification of the called party, such as an IP address or a ConferenceID.  The way by which this identifier is acquired is outside the scope of this Proposal.  [Editor: However, I am not convinced that this issue is sufficiently covered in [1] and/or [2]. I would recommend the editors of these documents to examine this issue carefully.]
Transmission of media streams:  The way media streams are packetized and the transport protocol which is used depends on their defined QoS.  If a stream requires a reliable channel, a native reliable channel will be used (e.g., a TCP channel on TCP/IP), and access units will use the native packetization of that protocol.  When the stream does not require a reliable channel, the mechanism of RTP/RTCP shall be used as defined in H.225.0.  Few issues relating to RTP/RTCP which are unique to DMIF are discussed in chapter 6.

Control:  To perform control actions such as exchanging capabilities or opening channels, H.245 functions shall be used.  The use of these functions is not identical to H.323, and the differences are described in chapter 7.  The use of H.245 also requires some additions to H.245, which are specified in section 8.

5. Call Signaling

Call signaling is the first stage in the establishment of a service.  As result of that stage, the two terminals will have two reliable channels open between them.  One channel will serve for further call notifications throughout the life of the application, e.g., requesting a gatekeeper for bandwidth increase, as define in H.323 [3].  The other channel will be used for exchanging control information.

The procedure of call signaling is defined in H.225.0 [4].  This recommendation requires minimal changes to meet DMIF requirements, as following:  

· In 7.2.2.1  Bearer Capability:  Layer 1 protocol - octet #5: Currently there are allowed values for G.711 and H.323.  We need a value for MPEG-4.

· In 7.6  H.225.0 RAS Message Common Parts: The SupportedProtocols structure should be extended as following:


SupportedProtocols 
::= CHOICE


{

nonStandardData
NonStandardParameter,


h310

H310Caps,


h320

H320Caps,


h321

H321Caps,


h322

H322Caps,


h323

H323Caps,


h324

H324Caps,


voice

VoiceCaps,


t120-only
T120OnlyCaps,


...


mpeg-4

MPEG4Caps

}

· In 7.15  Status Request Messages:  The infoRequestResponse structure should be extended as following:

InfoRequestResponse
::=SEQUENCE --(IRR)

{


nonStandardData
NonStandardParameter OPTIONAL,


requestSeqNum
RequestSeqNum,





endpointType
EndpointType,


endpointIdentifier
EndpointIdentifier,

rasAddress
TransportAddress,





callSignalAddress
SEQUENCE OF TransportAddress,


endpointAlias
SEQUENCE OF AliasAddress OPTIONAL,


perCallInfo
SEQUENCE OF SEQUENCE


{







nonStandardData
NonStandardParameter OPTIONAL,



callReferenceValue
CallReferenceValue,






conferenceID

ConferenceIdentifier,






originator

BOOLEAN OPTIONAL,







audio


SEQUENCE OF RTPSession OPTIONAL,



video


SEQUENCE OF RTPSession OPTIONAL,



data



SEQUENCE OF TransportChannelInfo OPTIONAL,



h245


TransportChannelInfo,



callSignaling

TransportChannelInfo,



callType

CallType,







bandWidth

BandWidth,







callModel

CallModel,



...



mpeg4NonReliable
SEQUENCE OF RTPSession,



mpeg4Reliable

SEQUENCE OF TransportChannelInfo


} OPTIONAL,


...

}

6. RTP/RTCP

The use of RTP/RTCP for transmission of media streams which do not require reliable channels are described in H.255.0 [4].  This Proposal adopts those recommendations, with the following comments.

6.1 Payload Type

The use of RTP requires the determination of a Payload Type (PT) for each media stream.  PTs can be static or dynamic.  The static PTs are a set of numbers which has been standardized by ITU for specific media types.  Dynamic PTs are negotiated by H.245 control functions.

PTs serve for three purposes:

1. It enables the interleaving of several media streams in one RTP channel.  This has no significance for DMIF which has its own mechanism for similar purpose (FlexMux).

2. It facilitates the operation of mixers and translators which can base their action on the PT.  [Editor: Does MPEG-4 have any interest in this?  If so, a set of static PTs have to be registered with ITU-T, and the Object Descriptor we find in MPEG-4 needs to include an optional extra field for payload type.]
3. It helps filtering out alien packets in multicast channels.  For this purpose, the use of dynamic PTs will do.  In addition, we propose to register one payload type, for “MPEG-4 stream”.

6.2 Time Stamps

H.225.0 recommends the use of the Time Stamp (TS) field in RTP headers for achieving synchronization.  For same purpose, MPEG-4 defines a set of time stamps handled by the adaptation layer, which is out of the scope of DMIF.  This Proposal recommends that RTP TSs should serve for different purpose.  A time stamp should specify the transmission time of a packet.  This value can then be used by the receiver to filter out packets which arrived at a delay that is not acceptable according to the QoS parameter of the channel.

6.3 RTCP

H.225.0 requires the use of an RTCP channel for each open RTP channel.  RTCP channels help in analyzing the QoS achieved on the RTP channels, and provide some limited inband signaling capabilities.  The former can be useful for MPEG-4 channels.  MPEG-4 requires the definition of QoS for each media stream.  Based on that information the stream consumer may decide which stream to request for.  If the QoS that is actually achieved for a specific channel is below the one required, the audio or visual results might be unacceptable.  Using RTCP, DMIF may analyze the de-facto QoS achieved for a channel, and notify the application if the required QoS has not been matched.  Actions taken by applications in these cases are implementation specific.  One useful option would be to close the channel and require an alternative stream (if available) with a lower QoS.  [Editor: I don’t remember mechanism for that defined in DAI.  I believe it would be useful to add it].
7. Control Functions

Successful completion of a call signaling procedure results in the establishment of a reliable channel between the two endpoints which is used by H.323 to exchange H.245 control functions (logical channel 0).  DMIF terminals shall follow this mechanism.

The H.245 Control Function uses the H.245 Control Channel to carry end-to-end control messages governing operation of the DMIF entity, including capabilities exchange, opening and closing of logical channels, and flow control messages.  In addition, DMIF defines operations which do not exist in H.323.  These include request for media-streams and exchange of stream-map-tables (SMTs).

H.245 defines a collection of signaling functions for media-type dependent control.  Unlike H.323, DMIF does not make use of these functions, because they are considered above the DMIF layer.  [Editor: This Proposal recommends H.245 extensions needed to establish an application-signaling channel.  Systems has yet to define the syntax and semantics for the use of this channel].
H.245 specifies a number of independent protocol entities which support endpoint to endpoint signaling.  A protocol entity is specified by its syntax (messages), semantics, and a set of procedures which specify the exchange of messages and the interaction with the user.  DMIF endpoints shall support the syntax, semantics, and procedures of the following protocol entities:

· Master/slave determination

· Capability Exchange

· Logical Channel Signaling

· Bi-directional Logical Channel Signaling

· Close Logical Channel Signaling

· Round Trip Delay Determination

· Maintenance Loop Signaling

The use of these for DMIF might require few extensions to H.245.  These are explained later on in this chapter and detailed syntax is proposed in section 8.

In addition, DMIF requires the introduction of the following protocol entities:

· Elementary Streams Request

· Stream Map Table Exchange

· Decoder Ready Signaling

We propose two alternative ways to carry on this kind of DMIF  requests.  One is to extend H.245 so it will support DMIF signaling.  The other is the use of a dedicated channel over which DMIF endpoints can exchange DMIF-specific information, in internal format and syntax.  The first way would save resources, and is also easier to implement.  The second way has the advantage that revisions of DMIF signaling can be made independently of H.245 and ITU.

The H.245 extensions proposed in section 8 support these two alternatives.  H.245 protocol entities for DMIF signaling is described later on in the current chapter.

DMIF terminals shall be capable of parsing all H.245 MultimediaSystemControlMessage messages, and shall send and receive all messages needed to implement required functions and those optional functions which are supported by the terminal. DMIF terminals shall send the functionNotSupported message in response to any unrecognized request, response, or command messages that it receives.

The use of protocol entities in DMIF is described in the following paragraphs.

7.1 Master-Slave Determination

DMIF uses H.245 Master Slave Determination procedures during the establishment of a service. The semantics and syntax of these procedures are identical to H.323 [3].

7.2 Capability Exchange

Capabilities Exchange procedures are used during the establishment of a service to ensure that the two terminals may interoperate. Both multiplex (i.e. transport layer) capabilities and media capabilities are exchanged.  The semantics and syntax of multiplex capabilities are like in H.323, but the media capabilities differ substantially.  Instead of referring specific media and decoder types, MPEG-4 profiles are exchanged.  This requires H.245 extensions which are detailed in section 8.

7.3 Logical Channel Signaling

During the establishment of a service, a reliable channel is optionally created for application signaling. This can be either uni-directional of bi-directional channel. [Editor: Mechanism for that is not yet defined in DMIF]. 

Media streams channels may be opened anytime during the session by the sending endpoint.  These can be reliable or unreliable (RTP), unicast or multicast.
Logical Channel Signaling procedures are used for the creation of channels. Unlike H.323 which identifies channels by their media types, DMIF has no knowledge of the media attribute of each stream.  Streams are identified only by their ES_ids.  This requires H.245 extensions which are proposed in section 8.

In addition, the sending endpoint may distribute information about available multicast channels and their contents, with the use of the communicationsModeCommand function. This also requires H.245 extensions as specified in section 8.

[Editor: It is not clear whether the channel for the BIFS is automatically created during the service setup, or the application needs to explicitly ask for it (as ES_id #0).  IMO, It shall be explicitly requested, because media streams do not need to reside on same terminal as the BIFS stream, and therefore it is possible to have services with no BIFS stream.]
H.245 procedures for logical channel signaling make use of a logical channel number.  This corresponds to the DMIF concept of Channel Association Tag [Editor: I think. Maybe I am confusing the tag names].

7.4 Bi-directional Logical Channel Signaling

The only case in which this can be required is for the creation of the application signaling channel, as explained in 7.3.  H.245 extensions needed for that are specified in section 8.

7.5 Close Logical Channel Signaling

This follows the rules of H.323.  No H.245 extensions are needed.

7.6 Round Trip Delay Determination

This follows the rules of H.323.  No H.245 extensions are needed.

7.7 Maintenance Loop Signaling

This follows the rules of H.323.  No H.245 extensions are needed.

7.8 Elementary Streams Request

As opposed to H.323, when sending endpoints may open channels based and their knowledge of the exchanged capabilities, DMIF terminals need to explicitly request channels which contain specific elementary streams.  For that purpose, a new protocol entity is proposed - Elementary Stream Request, which makes use of two new functions: elementaryStreamRequest and elementaryStreamResponse.  A syntax for these functions is proposed in section 8.

7.9 Stream Map Table Exchange

Stream Map Tables (SMTs) is a concept which does not exist in H.323.  DMIF requires mechanism for exchanging SMTs.  Two protocol entities are introduced for this purpose. The first is initiated by the receiving side, which sends streamMapTableRequest and receives either streamMapTableResponse or streamMapTableReject.  The second is a one-way entity which is initiated by the sending side, which sends streamMapTableAddIndication function to inform about new (or modified) entries in the list, and streamMapTableRemoveIndication to inform about removal of entries from the list.

7.10 Decoder Ready Signaling

DMIF permits the establishments of channels before the associated media stream are actually required.  This enables setting up the infrastructure of the whole session before any media stream starts to flow, which would result in a better performance. For this purpose, DMIF needs a separate procedure for signaling that decoder is ready to accept data. It is proposed to perform this with a new function - decoderReadyCommand.  Syntax is proposed in section 8.

8. Proposed H.245 Extensions

This section proposes extensions to ITU-T Recommendation H.245 Version 2 from June 1996.  In case a newer version already exists, the syntax described in this section should be corrected to prevent collision with the new version.

The function syntax described subsequently includes the full syntax of each extended structure.  The proposed extensions are marked with an underline.

RequestMessage
::=CHOICE

{


nonStandard
NonStandardMessage,


masterSlaveDetermination
MasterSlaveDetermination,


terminalCapabilitySet
TerminalCapabilitySet,


openLogicalChannel
OpenLogicalChannel,


closeLogicalChannel
CloseLogicalChannel,


requestChannelClose
RequestChannelClose,


multiplexEntrySend
MultiplexEntrySend,


requestMultiplexEntry
RequestMultiplexEntry,


requestMode
RequestMode,


roundTripDelayRequest
RoundTripDelayRequest,


maintenanceLoopRequest
MaintenanceLoopRequest,


...,


communicationModeRequest
CommunicationModeRequest,


conferenceRequest
ConferenceRequest,





h223AnnexAReconfiguration
H223AnnexAReconfiguration,

elementaryStreamRequest
ElementaryStreamRequest

streamMapTableRequest
StreamMapTableRequest

}

ResponseMessage
::=CHOICE

{


nonStandard
NonStandardMessage,


masterSlaveDeterminationAck
MasterSlaveDeterminationAck,


masterSlaveDeterminationReject
MasterSlaveDeterminationReject,


terminalCapabilitySetAck
TerminalCapabilitySetAck,


terminalCapabilitySetReject
TerminalCapabilitySetReject,


openLogicalChannelAck
OpenLogicalChannelAck,


openLogicalChannelReject
OpenLogicalChannelReject,


closeLogicalChannelAck
CloseLogicalChannelAck,


requestChannelCloseAck
RequestChannelCloseAck,


requestChannelCloseReject
RequestChannelCloseReject,


multiplexEntrySendAck
MultiplexEntrySendAck,


multiplexEntrySendReject
MultiplexEntrySendReject,


requestMultiplexEntryAck
RequestMultiplexEntryAck,


requestMultiplexEntryReject
RequestMultiplexEntryReject,


requestModeAck
RequestModeAck,


requestModeReject
RequestModeReject,


roundTripDelayResponse
RoundTripDelayResponse,


maintenanceLoopAck
MaintenanceLoopAck,


maintenanceLoopReject
MaintenanceLoopReject,


...,


communicationModeResponse
CommunicationModeResponse,


conferenceResponse
ConferenceResponse,


h223AnnexAReconfigurationAck
H223AnnexAReconfigurationAck,


h223AnnexAReconfigurationReject
H223AnnexAReconfigurationReject,

elementaryStreamResponse
ElementaryStreamResponse,

streamMapTableResponse
StreamMapTableResponse,

streamMapTableReject
StreamMapTableReject

}

CommandMessage
::=CHOICE

{


nonStandard
NonStandardMessage,


maintenanceLoopOffCommand
MaintenanceLoopOffCommand,


sendTerminalCapabilitySet
SendTerminalCapabilitySet,


encryptionCommand
EncryptionCommand,


flowControlCommand
FlowControlCommand,


endSessionCommand
EndSessionCommand,


miscellaneousCommand
MiscellaneousCommand,


...,


communicationModeCommand
CommunicationModeCommand,


conferenceCommand
ConferenceCommand,
decoderReadyCommand
StreamAssociationTagList

}

IndicationMessage
::=CHOICE

{


nonStandard
NonStandardMessage,


functionNotUnderstood
FunctionNotUnderstood, 


masterSlaveDeterminationRelease
MasterSlaveDeterminationRelease,


terminalCapabilitySetRelease
TerminalCapabilitySetRelease,


openLogicalChannelConfirm
OpenLogicalChannelConfirm,


requestChannelCloseRelease
RequestChannelCloseRelease,


multiplexEntrySendRelease
MultiplexEntrySendRelease,


requestMultiplexEntryRelease
RequestMultiplexEntryRelease,


requestModeRelease
RequestModeRelease,


miscellaneousIndication
MiscellaneousIndication,


jitterIndication
JitterIndication,


h223SkewIndication
H223SkewIndication,


newATMVCIndication
NewATMVCIndication,


userInput
UserInputIndication,


...,


h2250MaximumSkewIndication
H2250MaximumSkewIndication,


mcLocationIndication
MCLocationIndication,


conferenceIndication
ConferenceIndication,


vendorIdentification
VendorIdentification,


functionNotSupported
FunctionNotSupported,

streamMapTableAddIndication
StreamMapTable,

streamMapTableRemoveIndication
StreamAssociationTagList

}

Capability

::=CHOICE

{


nonStandard
NonStandardParameter,


receiveVideoCapability
VideoCapability,


transmitVideoCapability
VideoCapability,


receiveAndTransmitVideoCapability
VideoCapability,


receiveAudioCapability
AudioCapability,


transmitAudioCapability
AudioCapability,


receiveAndTransmitAudioCapability
AudioCapability,


receiveDataApplicationCapability
DataApplicationCapability,


transmitDataApplicationCapability
DataApplicationCapability,


receiveAndTransmitDataApplicationCapability
DataApplicationCapability,


h233EncryptionTransmitCapability
BOOLEAN,


h233EncryptionReceiveCapability
SEQUENCE


{



h233IVResponseTime
INTEGER (0..255),
-- units milliseconds




...


},


...,


conferenceCapability
ConferenceCapability,

receiveMPEG4Capability
MPEG4Capability,

transmitMPEG4Capability
MPEG4Capability,

receiveAndTransmitMPEG4Capability
MPEG4Capability

}

MPEG4Capability
::=SEQUENCE

{

profile

INTEGER(0..127),

fromProfileLevel
INTEGER(0..127),

toProfileLevel
INTEGER(0..127),

dmifCapability
DMIFCapability OPTIONAL,

-- indicates the capability to use a DMIF signaling channel 

…

}

DMIFCapability

{

…

}

DataType

::=CHOICE

{


nonStandard
NonStandardParameter,


nullData
NULL,


videoData
VideoCapability,



audioData
AudioCapability,


data

DataApplicationCapability,


encryptionData
EncryptionMode,


...,

mpeg4Data
MPEG4Data,

mpeg4ApplicationSignaling
NULL,

dmifSignaling
NULL

}

MPEG4Data
::=CHOICE

{

singleStream
SEQUENCE

{

streamAssociationTag
StreamAssociationTag,

uuData
UUData OPTIONAL
},

flexMuxedStreams
FlexMuxTable,

…

}

UUData


::=CHOICE

{

esID

ES_id,

…

}

FlexMuxTable
::=SET SIZE(1..256) OF FlexMuxTableEntry

FlexMuxTableEntry
::=SEQUECE

{

streamAssociationTag
StreamAssociationTag

flexChannelNumber
INTEGER(0..255),

uuData
UUData OPTIONAL
}

StreamAssociationTag
::=INTEGER(0..65535) 
   --[Editor: Is this enough?]
ES_id


::=INTEGER(0..65535) 
   --[Editor: Is this enough?]
CommunicationModeTableEntry
::=SEQUENCE

{


nonStandard
SEQUENCE OF NonStandardParameter OPTIONAL,


sessionID
INTEGER(1..255),


associatedSessionID
INTEGER(1..255) OPTIONAL,


terminalLabel
TerminalLabel OPTIONAL, -- if not present, 






-- it refers to all participants 






-- in the conference


sessionDescription
BMPString (SIZE(1..128)), -- Basic ISO/IEC 10646-1 (Unicode) 


dataType
CHOICE


{



videoData
VideoCapability,



audioData
AudioCapability,



data
DataApplicationCapability,



...

mpeg4Data
MPEG4Data,


},


mediaChannel
TransportAddress OPTIONAL,


mediaGuaranteedDelivery
BOOLEAN OPTIONAL,


mediaControlChannel
TransportAddress OPTIONAL,  -- reverse RTCP channel


mediaControlGuaranteedDelivery
BOOLEAN OPTIONAL,


...

}

ElementaryStreamRequest
::=SEQUENCE

{

sequenceNumber
SequenceNumber,

elementaryStreams
SET SIZE(1..65535) OF ES_id,

sendNow
BOOLEAN, 

-- if TRUE decoderReadyCommand is not needed

…

}

ElementaryStreamResponse
::=SEQUENCE

{

sequenceNumber
SequenceNumber,

rejectedElementaryStreams
SET SIZE(0..65535) OF ElementaryStreamReject

}

ElementaryStreamReject
::=SEQUENCE

{

esID

ES_id,

reason

CHOICE

{

notAvailable
NULL,

inadequateQoS
NULL,

notAccessible
NULL,

protected,
NULL,

…

}

}

StreamMapTableRequest
::=SEQUENCE

{

sequenceNumber
SequenceNumber,

elementaryStreams
SET SIZE(1..65535) OF ES_id OPTIONAL,

--if used only ES in the list are required

…

}

StreamMapTableResponse
::=SEQUENCE

{

sequenceNumber
SequenceNumber,

streamMapTable
StreamMapTable

}

StreamMapTable
::=SET SIZE(1..65535) OF StreamMapTableEntry

StreamMapTableEntry
::=SEQUENCE

{

streamAssociationTag
StreamAssociationTag,

esID

ES_id

}

StreamMapTableReject
::=SEQUENCE

{

sequenceNumber
SequenceNumber,

reason

CHOICE

{

noneIsKnown
NULL,

unavailable
NULL,

notAccessible
NULL

…

}

StreamAssociationTagList
::=SET SIZE(1..65535) OF StreamAssociationTag

9. Broadcast

Broadcast services use only multicast channels.  The lack of back channels does not allow any kind of mutual signaling.  This also means that all the channels are unreliable.

The case of broadcast service over LAN has not been fully studied yet.  However, the following principles may be proposed:

· Media streams will use RTP/RTCP as in the case of multicast services.

· BIFS streams will be transmitted as a carousel, also over RTP.  RTCP is not required.

· A channel whose address is retrieved by a way which is out of the scope of this Proposal will be used for transmission of information about other channels. Exact syntax of this information is TBD. It should, however, be similar to the H.245 CommunicationModeTable structure.  This also will be transmitted as a carousel.  The use of RTP is not required here.  Bare UDP packets will be enough for this purpose.
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