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A new type RTP packetization for audio information is successfully deployed in the wide area Internet for some time now.  This is referred to as redundancy encoding.  In essence, redundancy encoding refers to sending two audio payloads in each RTP packet.  An RTP packet about time slot n will carry a primary (potentially higher quality) encoding of time slot n as well as a secondary (potentially lower quality) encoding of the time slot n-1.  This approach allows — potentially at a reduced quality — to tolerate loss of every second packet.  This has proved to increase the intelligibility of audio information transmitted across a lossy network significantly.  A more complete description of redundancy encoding will be submitted at the next meeting.



While there is only an Internet draft available right now, the concept of redundancy encoding is conceived of sufficient generalility and importance to H.323 / H.225.0 to be considered in the next revision of H.245.  In particular, including this signaling paves the way for the development of further such encodings to better support networks on which packet loss may occur.



In order to be able to use the redundancy encoding, the H.245 has to incorporate appropriate methods for signaling the capability to use this encoding and the intention to use it on a particular logical channel.  This contribution proposes a set of additions to H.245 in order to enable the use of redundancy encoding.  This contribution is put forward prior to the redundancy encoding contribution because of the schedule of H.245 revisions and because it is considered important that H.245 experts have time to carefully review the additions proposed here.





MULTIMEDIA-SYSTEM-CONTROL DEFINITIONS AUTOMATIC TAGS ::=

BEGIN



( ASN.1 deleted )



-- ===================================================================================

-- Capability exchange definitions

-- ===================================================================================



TerminalCapabilitySet	::=SEQUENCE

{

	sequenceNumber	SequenceNumber,



	protocolIdentifier	OBJECT IDENTIFIER,

				-- shall be set to the value

				-- {itu-t (0) recommendation (0) h (8) 245 version (0) 2}

				



	multiplexCapability	MultiplexCapability OPTIONAL,



	capabilityTable	SET SIZE (1..256) OF CapabilityTableEntry OPTIONAL,



	capabilityDescriptors	SET SIZE (1..256) OF CapabilityDescriptor OPTIONAL,



	...

}



V75Capability	::=SEQUENCE

{

	audioHeader	BOOLEAN,

	...

}



CapabilityTableEntry	::=SEQUENCE

{

	capabilityTableEntryNumber	CapabilityTableEntryNumber,

	capability	Capability OPTIONAL

}



CapabilityDescriptor	::=SEQUENCE

{

	capabilityDescriptorNumber	CapabilityDescriptorNumber,

	simultaneousCapabilities	SET SIZE (1..256) OF AlternativeCapabilitySet OPTIONAL

}



AlternativeCapabilitySet	::=SEQUENCE SIZE (1..256) OF CapabilityTableEntryNumber



CapabilityTableEntryNumber	::=INTEGER (1..65535)



CapabilityDescriptorNumber	::=INTEGER (0..255)



( ASN.1 deleted) 



-- ===================================================================================

-- Capability exchange definitions: top level capability description

-- ===================================================================================



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



}



-- ===================================================================================

-- Capability exchange definitions: Multiplex capabilities

-- ===================================================================================



MultiplexCapability	::=CHOICE

{

	nonStandard	NonStandardParameter,

	h222Capability	H222Capability,

	h223Capability	H223Capability,

	v76Capability	V76Capability,

	...,

	h2250Capability	H2250Capability,

					

	h223AnnexACapability	H223AnnexACapability	-- Mobile Multiplex Capability

}



( ASN.1 deleted )



H2250Capability	::=SEQUENCE

{

	maximumAudioDelayJitter	INTEGER(0..1023),	-- units in milliseconds

	receiveMultipointCapability	MultipointCapability,

	transmitMultipointCapability	MultipointCapability,

	receiveAndTransmitMultipointCapability	MultipointCapability,

	mcCapability	SEQUENCE

	{

		centralizedConferenceMC	BOOLEAN,

		decentralizedConferenceMC	BOOLEAN,

		...

	},

	rtcpVideoControlCapability	BOOLEAN,	-- FIR and NACK

	mediaPacketizationCapability	MediaPacketizationCapability,

	...,

	redundancyEncodingCapability	SEQUENCE OF RedundancyEncodingCapability OPTIONAL

}



MediaPacketizationCapability	::=SEQUENCE

{

	h261aVideoPacketization	BOOLEAN,

	...

}



-- right now defined for audio only



RedundancyEncodingCapability	::= SEQUENCE

{

	redundancyEncodingMethod	RedundancyEncodingMethod,

	primaryEncoding	CapabilityTableEntryNumber,

	secondaryEncoding	SEQUENCE OF CapabilityTableEntryNumber,

	...

}



RedundancyEncodingMethod	::= CHOICE

{

	nonStandard	NonStandardParameter,

	rtpAudioRedundancyEncoding	NULL,	-- check for parameters

	...

}



MultipointCapability	::=SEQUENCE

{

	multicastCapability	BOOLEAN,	

	multiUniCastConference	BOOLEAN,	

	mediaDistributionCapability	SEQUENCE OF MediaDistributionCapability,

	...

}



MediaDistributionCapability	::=SEQUENCE

{

	centralizedControl	BOOLEAN,

	distributedControl	BOOLEAN,	-- for further study in H.323

	centralizedAudio	BOOLEAN,

	distributedAudio	BOOLEAN,

	centralizedVideo	BOOLEAN,

	distributedVideo	BOOLEAN,

	centralizedData	SEQUENCE OF DataApplicationCapability OPTIONAL,

	distributedData	SEQUENCE OF DataApplicationCapability OPTIONAL,	

						-- for further study in H.323

	...

}



( ASN.1 deleted )



-- ===================================================================================

-- Logical channel signalling definitions

-- ===================================================================================



-- 'Forward' is used to refer to transmission in the direction from the terminal making the

-- original request for a logical channel to the other terminal, and 'reverse' is used to refer

-- to the opposite direction of transmission, in the case of a bi-directional channel request.



OpenLogicalChannel	::=SEQUENCE

{

	forwardLogicalChannelNumber	LogicalChannelNumber,



	forwardLogicalChannelParameters	SEQUENCE

	{

		portNumber	INTEGER (0..65535) OPTIONAL,

		dataType	DataType,

		multiplexParameters	CHOICE

		{

			h222LogicalChannelParameters	H222LogicalChannelParameters,

			h223LogicalChannelParameters	H223LogicalChannelParameters,

			v76LogicalChannelParameters V76LogicalChannelParameters,

			...,

			h2250LogicalChannelParameters H2250LogicalChannelParameters,

						

			h223AnnexALogicalChannelParameters H223AnnexALogicalChannelParameters

		},

		...

	},



	-- Used to specify the reverse channel for bi-directional open request



	reverseLogicalChannelParameters	SEQUENCE

	{

		dataType	DataType,

		multiplexParameters	CHOICE

		{

			-- H.222 parameters are never present in reverse direction

			h223LogicalChannelParameters	H223LogicalChannelParameters,

			v76LogicalChannelParameters	V76LogicalChannelParameters,

			...,

			h2250LogicalChannelParameters H2250LogicalChannelParameters,

						

			h223AnnexALogicalChannelParameters H223AnnexALogicalChannelParameters



		} OPTIONAL,	-- Not present for H.222

		...

	} OPTIONAL,	-- Not present for uni-directional channel request

	...,

	separateStack	NetworkAccessParameters OPTIONAL 

				-- for Open responder to establish the stack



}



( ASN.1 deleted )



DataType		::=CHOICE

{

	nonStandard	NonStandardParameter,

	nullData	NULL,

	videoData	VideoCapability,	

	audioData	AudioCapability,

	data		DataApplicationCapability,

	encryptionData	EncryptionMode,

	...

}



( ASN.1 deleted )



H2250LogicalChannelParameters	::=SEQUENCE

{

	nonStandard	SEQUENCE OF NonStandardParameter OPTIONAL,

	sessionID	INTEGER(0..255),

	associatedSessionID	INTEGER(1..255) OPTIONAL,

	mediaChannel	TransportAddress OPTIONAL,

	mediaGuaranteedDelivery	BOOLEAN OPTIONAL,

	mediaControlChannel	TransportAddress OPTIONAL,  -- reverse RTCP channel

	mediaControlGuaranteedDelivery	BOOLEAN OPTIONAL,

	silenceSuppression	BOOLEAN OPTIONAL,

	destination	TerminalLabel OPTIONAL,

	

	dynamicRTPPayloadType	INTEGER(96..127) OPTIONAL,

	mediaPacketization	CHOICE

	{

		h261aVideoPacketization	NULL,

		...

	} OPTIONAL,

	...,

	redundancyEncoding	SEQUENCE

	{

		redundancyEncodingMethod	RedundancyEncodingMethod,

		secondaryEncoding	DataCapability,

		...

	}

}



( ASN.1 deleted )



H223AnnexALogicalChannelParameters	::=SEQUENCE

{

	adaptationLayertype	CHOICE

	{

		nonStandard	NonStandardParameter,

		al1M	AL1MParameters,

		al2M	NULL,	-- al2M is without parameters

		al3M	AL3MParameters,

		...

	},

	segmentableFlag	BOOLEAN,

	...

}



OpenLogicalChannelAck	::=SEQUENCE

{

	forwardLogicalChannelNumber	LogicalChannelNumber,



	reverseLogicalChannelParameters	SEQUENCE

	{

		reverseLogicalChannelNumber	LogicalChannelNumber,

		portNumber	INTEGER (0..65535) OPTIONAL,

		multiplexParameters	CHOICE

		{

			h222LogicalChannelParameters	H222LogicalChannelParameters,

			-- H.223 parameters are never present in reverse direction

			...,

			h2250LogicalChannelParameters H2250LogicalChannelParameters



		} OPTIONAL,	-- Not present for H.223

		...



	} OPTIONAL,	-- Not present for uni-directional channel request

	...,

	separateStack	NetworkAccessParameters OPTIONAL, 

				-- for Open requester to establish the stack

	forwardMultiplexAckParameters	CHOICE

	{

		-- H.222 parameters are never present in the Ack

		-- H.223 parameters are never present in the Ack

		--V.76 parameters are never present in the Ack

		h2250LogicalChannelAckParameters H2250LogicalChannelAckParameters,

		...

	} OPTIONAL



}



OpenLogicalChannelReject	::=SEQUENCE

{

	forwardLogicalChannelNumber	LogicalChannelNumber,

	cause		CHOICE

	{

		unspecified	NULL,

		unsuitableReverseParameters	NULL,

		dataTypeNotSupported	NULL,

		dataTypeNotAvailable	NULL,

		unknownDataType	NULL,

		dataTypeALCombinationNotSupported	NULL,

		...,

		multicastChannelNotAllowed	NULL,

		insufficientBandwidth	NULL,

		separateStackEstablishmentFailed	NULL,

		invalidSessionID	 NULL

	},

	...

}



OpenLogicalChannelConfirm	::=SEQUENCE

{

	forwardLogicalChannelNumber	LogicalChannelNumber,

	...

}



H2250LogicalChannelAckParameters	::=SEQUENCE

{

	nonStandard	SEQUENCE OF NonStandardParameter OPTIONAL,

	sessionID	INTEGER(1..255) OPTIONAL,

	mediaChannel	TransportAddress OPTIONAL,

	mediaControlChannel	TransportAddress OPTIONAL, -- forward RTCP channel

	dynamicRTPPayloadType	INTEGER(96..127) OPTIONAL, -- used only by the master 

						-- or MC

	...

}



( ASN.1 deleted )



-- ===================================================================================

-- Request mode definitions

-- ===================================================================================



-- RequestMode is a list, in order or preference, of modes that a terminal would like

-- to have transmitted to it.



RequestMode	::=SEQUENCE

{

	sequenceNumber	SequenceNumber,

	requestedModes	SEQUENCE SIZE (1..256) OF ModeDescription,

	...

}



( ASN.1 deleted )



-- ===================================================================================

-- Request mode definitions: Mode description

-- ===================================================================================



ModeDescription	::=SET SIZE (1..256) OF ModeElement



ModeElement	::= SEQUENCE

{

	type		CHOICE

	{

		nonStandard	NonStandardParameter,

		videoMode	VideoMode,

		audioMode	AudioMode,

		dataMode	DataMode,

		encryptionMode	EncryptionMode,

		...

	},



	h223ModeParameters	H223ModeParameters OPTIONAL,

	...,

	v76ModeParameters	V76ModeParameters OPTIONAL,

							 

	h223AnnexAModeParameters	H223AnnexAModeParameters OPTIONAL, -- H.223

							--  and H.223AnnexA 

							-- are exclusive

	h2250ModeParameters	H2250ModeParameters OPTIONAL

}



H2250ModeParameters ::= SEQUENCE

{

	redundancyEncodingMode	RedundancyEncodingMode OPTIONAL,

				-- only applicable audioMode or videoMode is selected

	...

}



RedundancyEncodingMode ::= SEQUENCE

{

	redundancyEncodingMethod	RedundancyEncodingMethod,

	secondaryEncoding	CHOICE

	{

		nonStandard	NoStandardParameter,

		audioMode	AudioMode,

		videoMode	VideoMode,

		...

	},

	...

}



( ASN.1 deleted)



-- ===================================================================================

-- Request mode definitions: Video modes

-- ===================================================================================



VideoMode		::=CHOICE

{

	nonStandard	NonStandardParameter,

	h261VideoMode	H261VideoMode,

	h262VideoMode	H262VideoMode,

	h263VideoMode	H263VideoMode,

	is11172VideoMode	IS11172VideoMode,

	...

}



( ASN.1 deleted )



-- ===================================================================================

-- Request mode definitions: Audio modes

-- ===================================================================================



AudioMode	::=CHOICE

{

	nonStandard	NonStandardParameter,

	g711Alaw64k	NULL,

	g711Alaw56k	NULL,

	g711Ulaw64k	NULL,

	g711Ulaw56k	NULL,



	g722-64k	NULL,

	g722-56k	NULL,

	g722-48k	NULL,



	g728		NULL,

	g729		NULL,

	g729AnnexA	NULL,



	g7231		CHOICE

	{

		noSilenceSuppressionLowRate	NULL,

		noSilenceSuppressionHighRate	NULL,

		silenceSuppressionLowRate	NULL,

		silenceSuppressionHighRate	NULL

	},



	is11172AudioMode	IS11172AudioMode,

	is13818AudioMode	IS13818AudioMode,



	...,

	g729AnnexAwSilenceSuppression	NULL



}



( ASN.1 deleted )



-- ===================================================================================

-- Communication Mode definitions

-- ===================================================================================

CommunicationModeCommand	::=SEQUENCE

{

	communicationModeTable	SET SIZE(1..256) OF CommunicationModeTableEntry,

	...

}



CommunicationModeRequest	::=SEQUENCE

{

	...

}



CommunicationModeResponse	::=CHOICE

{

	communicationModeTable	SET SIZE(1..256) OF CommunicationModeTableEntry,

	...

}



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,

		...

	},

	mediaChannel	TransportAddress OPTIONAL,

	mediaGuaranteedDelivery	BOOLEAN OPTIONAL,

	mediaControlChannel	TransportAddress OPTIONAL,  -- reverse RTCP channel

	mediaControlGuaranteedDelivery	BOOLEAN OPTIONAL,

	...,

	redundancyEncoding	SEQUENCE

	{

		redundancyEncodingMethod	RedundancyEncodingMethod,

		secondaryEncoding	CHOICE

		{

			nonStandard	NonStandardParameter,

			videoData	VideoCapability,

			audioData	AudioCapability,

			...

		},

		...

	}	OPTIONAL

}



( ASN.1 deleted )





END
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