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Introduction

This contribution describes an improved way of indicating the support of the H.263 Annex N “Reference Picture Selection mode” and proposed semantics for H.245v3 which is the output of SG16 meeting. To clarify the usage of the proposed parameters, some examples are also given.

Capability

The optional capability “refPictureSelection” in H263VideoCapability indicates support for the H.263 Annex N “Reference Picture Selection mode.” 

The following three parameters are required to specify a terminal’s capability of this mode.

additionalPictureMemory

indicates the additional amount of picture memory the terminal can support to restore extra reference pictures for decoding.

videoMuxCapability

indicates whether the terminal supports the VideoMux mode, which is mentioned in the next section, or not. When it is true, the terminal can decode video bitstream containing video back channel message. Even though videoMuxCapability is true, the other terminal may prefer the Separate Logical Channel mode by opening an extra logical channel for video back channel messages.

videoBackChannelSendCapability

indicates the type of video back channel messages the terminal can send back to an encoder of the other terminal. This parameter was videoBackChannelCapability and independent of refPictureSelection capability in H.245v3, but we include it in the refPictureSelection because video back channel messages considered to be an attribute of a capability of the Reference Picture Selection mode and it is more efficient to signal the type of video back channel message to be used in the VideoMux mode during the logical channel opening procedure. The type of video back channel messages required by an encoder is signaled in MF field in video bitstream. In case that a decoder dose not send any kind of the video back channel messages, an attribute “non” shall be selected. In this case, an encoder selects a reference picture by its own algorithm and tells the decoder, by TRP field in the bitstream, which picture was used for the reference.



In addition the refPictureSelection, videoBackChannel in H263Options indicates whether the terminal supports the Separate Logical Channel mode, which is mentioned in the next section. The reason why videoBackChannel is independent of refPictureSelection is to indicate a logical channel for video back channel messages in OpenLogicalChannel message.

Channel for video back channel messages

In the H.263 Annex N, two methods of operation in terms of the channel for backward channel messages;

Separate Logical Channel mode: This method of operation delivers back channel data through a separate logical channel in the multiplex layer of the system, and

VideoMux mode: This method of operation delivers back channel message for received video within the forward video data of a video stream of encoded data.

The following sections describe how to establish each modes.

Separate Logical Channel mode

In this mode, an extra bi-directional H.223 AL2 logical channel is opened for video back channel messages. The dependency between a forward video channel and the video back channel is described by forwardLogicalChannelDependency and reverseLogicalChannelDependency in the OpenLogicalChannel message. 

The logical channel for video back channel messages shall only be established after the forward video channel establishment is competed. If an OpenLogicalChannel message is received with a dependency reference to a non-existing channel, the terminal shall respond with an OpenLogicalChannelReject with the reason code invalidDependentChannel. An example follows.

An H.223 AL3 bi-directional logical channels for video data is opened between terminal A and terminal B as shown in Figure 1. The OpenLogicalChannel message for the bi-directional logical channel includes RefPictureSelectionCapability in H263VideoCapability.

Next, an H.223 AL2 bi-directional logical channel for video back channel messages is opened, as shown in Figure 2. In this example, we assume that terminal A requests to open the bi-directional logical channel. (If the terminal B request to open the channel, forwardLogicalChannelDependency is replaced by reverseLogicalChannelDependency and vice versa.) The OpenLogicalChannel message of  this logical channel includes forwardLogicalChannelDependency in forwardLogicalChannelParameters indicating LCN of LC #a in Figure 2 and reverseLogicalChannelDependency in reverseLogicalChannelParameters indicating LCN of LC #b, as well as videoBackChannel.

After the logical channel for video back channel messages is established, terminal A sends the video data to LC #a and receives the video back channel messages corresponding to the sending video data from LC #d and receives the video data from LC #b and sends the video back channel messages corresponding to the receiving video data to LC #c.

A example of H263Capability parameters setting in each OpenLogicalChannel messages is summarized in Table 1. Only a part of capabilities of H263Capability is shown for simplicity.
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	Figure � SEQ Figure \* ARABIC �1� Logical Channels for Video Data	Figure � SEQ Figure \* ARABIC �2� Logical Channels for Separate Logical Channel Mode

VideoMux mode

When a terminal indicates the videoMuxCapalibity in RefPictureSelectionCapalibity during capability exchange, another terminal may use this mode to send video back channel messages. Because video back channel messages are multiplexed into the coded video bitstream, the terminals do not need to establish any extra logical channel for video back channel messages. An example follows.

A H.223 AL3 bi-directional logical channel for video is by the OpenLogicalChannel message including refPictureSelectionCapability with the true values VideoMux mode in their H263VideoCapability. (See Figure 3.)

After the logical channel for video is established, terminal A sends the video data to LC #e and receives the video back channel message corresponding to the sending video data from LC #f multiplexed into the video data from terminal B.

A example of H263Capability parameters setting in each OpenLogicalChannel messages is summarized in Table 1.

� EMBED Word.Picture.6  ���

Figure � SEQ Figure \* ARABIC �3� Logical Channels for VideoMux Mode

Table � SEQ Table \* ARABIC �1� H263Capability setting examples for OpenLogicalChannel messages

�H263Capability in OpenLogicalChannel message��H263Capability parameter�#a, #b�#c, #d�#e, #f��sqcifMPI�NP�NP�NP��qcifMPI�3�NP�3��cifMPI�NP�NP�NP��cif4MPI�NP�NP�NP��cif16MPI	�NP�NP�NP��maxBitRate�240�10�240��refPictureSelection��NP����additionalPictreMemory�unspecified��unspecified���videoMuxCapability�False��(shall be) True ���videoBackCuhannelSendCapability�ackAndNackMessage��ackAndNackMessage��videoBackChannel�False�True�False��NP: Not Present

Examples

In this section, several examples are given to clarify usage of the syntax.

Example 1: Separate Logical Channel mode in uni-directional video communication

This example shows the case that only terminal A sends video data and terminal B sends only video back channel messages. (Figure 4) The parameter settings of  logical channel #g and #h are shown in Table 2.
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Figure � SEQ Figure \* ARABIC �4� Separate Logical Channel mode in uni-directional video communication

Example 2: Coexistence of Separate Logical Channel mode with VideoMux mode

This example illustrated in Figure 5 shows the case that only terminal A uses the Separate Logical Channel mode to receive video back channel messages form terminal B via LC #l and terminal B uses the VideoMux mode to receive video back channel message via LC #i. This example may not be realistic but is a possible configuration. The parameter settings of  each logical channels are shown in Table 2.
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Figure � SEQ Figure \* ARABIC �5� Coexistence of Separate Logical Channel mode with VideoMux mode

Table � SEQ Table \* ARABIC �2� H263Capability setting examples for OpenLogicalChannel messages

�H263Calability in OpenLogicalChannel message��H263Capability parameter�#g�#h�#i�#j�#k�#l��sqcifMPI�NP�NP�NP�NP�NP�NP��qcifMPI�3�NP�3�3�NP�NP��cifMPI�NP�NP�NP�NP�NP�NP��cif4MPI�NP�NP�NP�NP�NP�NP��cif16MPI�NP�NP�NP�NP�NP�NP��maxBitRate�240�10�240�240�10�10��refPictureSelection��NP���NP�NP���additionalPictureMemory�unspecified��unspecified�unspecified�����videoMuxCapability�F��F�(shall be) T�����videoBackChannelSendCapability�ackAndNackMessage��ackAndNackMessage�ackAndNackMessage����videoBackChannel�F�T�F�F�F�T��NP: Not Present, T: True, F: False

Proposed Syntax

H263VideoCapability	::=SEQUENCE

{

	sqcifMPI	INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz

	qcifMPI	INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz

	cifMPI		INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz

	cif4MPI	INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz

	cif16MPI	INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz

	maxBitRate	INTEGER (1..192400),	-- units 100 bit/s

	unrestrictedVector	BOOLEAN,

	arithmeticCoding	BOOLEAN,

	advancedPrediction	BOOLEAN,

	pbFrames	BOOLEAN,

	temporalSpatialTradeOffCapability	BOOLEAN,

	hrd-B		INTEGER (0..524287) OPTIONAL,	-- units 128 bits

	bppMaxKb	INTEGER (0..65535) OPTIONAL,	-- units 1024 bits

	...,



	slowSqcifMPI	INTEGER (1..3600) OPTIONAL,	-- units seconds/frame

	slowQcifMPI	INTEGER (1..3600) OPTIONAL, --units seconds/frame

	slowCifMPI	INTEGER (1..3600) OPTIONAL, --units seconds/frame

	slowCif4MPI	INTEGER (1..3600) OPTIONAL, --units seconds/frame

	slowCif16MPI	INTEGER (1..3600) OPTIONAL, --units seconds/frame

	errorCompensation	BOOLEAN,

	baseBitRateConstrained	BOOLEAN,

	snrEnhancement	SET SIZE(1..16) OF EnhancementOptions OPTIONAL,

	spatialEnhancement	SET SIZE(1..16) OF EnhancementOptions OPTIONAL,

	bframeEnhancement	SET SIZE(1..16) OF  bparams SEQUENCE

	{

		enhancementOptions	EnhancementOptions,

		numberOfBFrames	INTEGER (1..64)

	}  OPTIONAL,

	encryptionCapability	EncryptionCapability OPTIONAL,

	authenticationCapability	AuthenticationCapability OPTIONAL,

	integrityCapability	IntegrityCapability OPTIONAL	,

	refPictureSelection	RefPictureSelectionCapability OPTIONAL,

	videoBackChannel	VideoBackChannelCapability OPTIONAL,	progressiveRefinement	EnhancementOptions OPTIONAL,

	h263Options	H263Options OPTIONAL,

       transparencyParameters	TransparencyParameters OPTIONAL,

	customPictureClockFrequency	CustomPictureClockFrequency OPTIONAL,

	customPictureFormat	CustomPictureFormat OPTIONAL,

	modeCombos	SET SIZE (1..256) OF H263VideoModeCombosOPTIONAL

}



RefPictureSelectionCapability	::=SEQUENCE

{

	additionalPictureMemory	CHOICE

	{

		unspecified	NULL,

		specified	SEQUENCE,

		{

			sqcifAdditionalPictureMemory	INTEGER (1..256) OPTIONAL,	-- units frame

			qcifAdditionalPictureMemory	INTEGER (1..256) OPTIONAL,	-- units frame

			cifAdditionalPictureMemory	INTEGER (1..256) OPTIONAL,	-- units frame

			cif4AdditionalPictureMemory	INTEGER (1..256) OPTIONAL,	-- units frame

			cif16AdditionalPictureMemory	INTEGER (1..256) OPTIONAL,	-- units frame

			...

		},

		…

	},

	videoMuxCapability	BOOLEAN,

	videoBackChannelSendCapability	CHOICE

	{

		non	NULL,

		ackMessageOnly	NULL,

		nackMessageOnly	NULL,

		ackOrNackMessageOnly	NULL,

		ackAndNackMessage	NULL,

		…

	}

	…

}

VideoBackChannelCapability	::=CHOICE

{

	ackMessageOnly	NULL,

	nackMessageOnly	NULL,

	ackOrNackMessageOnly	NULL,

	ackAndNackMessage	NULL,

	...

}



H263Options	::= SEQUENCE

{

	advancedIntraCodingMode	BOOLEAN,

	deblockingFilterMode	BOOLEAN,

	ImprovedPBFrameMode	BOOLEAN,



	fullPictureFreezeRelease	BOOLEAN,

	partialPictureFreezeRelease	BOOLEAN,

	resizingPictureFreezeRelease	BOOLEAN,

	fullPictureSnapshot	BOOLEAN,

	partialPictureSnapshot	BOOLEAN,

	videoSegmentTagging	BOOLEAN,



	dynamicPictureResizingByFour	BOOLEAN,

	dynamicPictureResizing	BOOLEAN,

	dynamicWarping	BOOLEAN,



	independentSegmentDecoding	BOOLEAN,



	slicesInOrder_NonRect	BOOLEAN,

	slicesInOrder_Rect	BOOLEAN,

	slicesNoOrder_NonRect	BOOLEAN,

	slicesNoOrder_Rect	BOOLEAN,

	

	altInterVLCMode	BOOLEAN,

	modifiedQuantizationModeUpdate	BOOLEAN,

	reducedResolutionUpdate	BOOLEAN,



	videoBackChannel	BOOLEAN,



	...

}



H263VideoMode	::=SEQUENCE

{

	resolution	CHOICE

	{

		sqcif	NULL,	

		qcif	NULL,

		cif		NULL,

		cif4	NULL,

		cif16	NULL,

		...

	},

	bitRate	INTEGER (1..19200),	-- units 100 bit/s

	unrestrictedVector	BOOLEAN,

	arithmeticCoding	BOOLEAN,

	advancedPrediction	BOOLEAN,

	pbFrames	BOOLEAN,

	...,

								

	errorCompensation	BOOLEAN,

	baseBitRateConstrained	BOOLEAN,

	snrEnhancement SET SIZE(1..16) OF EnhancementOptions OPTIONAL,

	spatialEnhancement SET SIZE(1..16) OF EnhancementOptions OPTIONAL,

	bframeEnhancement	SET SIZE(1..16) OF  bparams SEQUENCE

		{

			enhancementOptions	EnhancementOptions,

			numberOfBFrames	INTEGER (1..64)

		}  OPTIONAL,

	encryptionCapability	EncryptionCapability OPTIONAL,

	authenticationCapability	AuthenticationCapability OPTIONAL,

	integrityCapability	IntegrityCapability OPTIONAL	,



	refPictureSelection	RefPictureSelectionCapability OPTIONAL,

	videoBackChannel	VideoBackChannelCapability OPTIONAL,

	progressiveRefinement	EnhancementOptions OPTIONAL,

	h263Options	H263Options OPTIONAL,	

	transparencyParameters	TransparencyParameters OPTIONAL,

	customPictureClockFrequency	CustomPictureClockFrequency OPTIONAL,

	customPictureFormat	CustomPictureFormat OPTIONAL,

	modeCombos	SET SIZE (1..256) OF H263VideoModeCombosOPTIONAL



}

Proposed semantics

If present, refPictureSelectionCapability and videoBackChannelCapability indicates the presence of video back channel parameters.

refPictureSelectionCapability:

additionalPictureMemory indicates the additional amount of memory the terminal can support in the decoder for video back channel operation. unspecified shows no information available for an encoder at the other terminal about the additional amount of memory at the decoder can use. If it is indicated in H263VideoMode, it indicates the amount of picture memory used for decoding.

videoMuxCapability indicates, when the capability exchange procedure, the terminal can support the VideoMux mode illustrated in H.263 Annex N. When true, the terminal can decode video bitstream containing video back channel message. If it is indicated in H263VideoMode, it indicates a preference to receive video back channel messages in VideoMux mode.

vVideoBackChannelSendCapability indicates what type of video back channel messages the terminal supports. If it is indicated in H263VideoMode, it indicates a preference to send the type of back channel message. 



H.263 Options:



The boolean videoBackChannel indicates, when true, the terminal can support the Separate Logical Channel mode. If present in H263VideoMode, it indicates a preference to use the Separate Logical Channel mode. If present in the OpenLogicalChannel message, it indicates that the logical channel is for video back channel messages.

Conclusion

We proposed a new way of indicating the support of the H.263 Annex N in H245v3 syntax and semantics as well as clarified the usage of the syntax using some examples.
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