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Introduction





H.323 was not originally targeted at the Internet environment,  having been designed initially for corporate LANs.  It has become apparent in both a business and engineering sense that there are many advantages to using the H.323 system in many other environments, including the Internet.  Specifically with audio-only being the base system requirement, many current implementations are operating in this manner on the Internet.  These environments provide many challenges to the implementers of these systems with regard to transmission delay,  transport jitter, and overall reliability.   Most if not all of these issues have been designed around by the developers, however there is one element that is inherent in the protocol and cannot be avoided; startup time.  





 Abstract





The number of RTT (round-trip-times) that occur in the normal startup of an H.323 call is typically 4 by the time the first media channel is open, assuming that both ends are truly asynchronous. (Setup-Connect, Cap Sets, M/S, OLC).  On the Internet, this number of RTTs can lead to very long connect times, independent of the quality of the implementation.  Users expectations (such as those using H.323 for Internet-telephony) may never be met in some situations.  The solution to this, is to simply cut down on the number of RTTs - an optimal number would be 1.





The idea is to provide a mechanism by which an H.323 terminal could call another terminal and operate in a ‘fast’ mode (i.e. audio only) using only the Setup-Connect sequence.  The called terminal would always have the option of  ‘refusing’ this ‘fast’ mode and continuing in the standard manner.  An example should make this clear.  





Overview





Let’s use the example where a terminal A calls terminal B for an audio call. Terminal A sends Setup message which provides the audio mode information that would normally be passed in the H.245 OpenLogicalChannel  - this would include codec, rate, and  RTP/RTCP addresses.  Terminal B upon receiving this message could return in the Connect message, similar information.   It would return the RTP/RTCP pair that A should transmit to (note that A may provide its RTP port in the Setup for a two way audio call), also it would include the H.245 port that would normally be passed.  At this point A and B can both begin transmitting and receiving data from each other.  When B received the FSetup (Fast Setup) it could simply have responded with a standard Connect which would have forced A to complete the sequence of  Caps -  M/S - OLC that normally occurs.





At any point, terminal A may proceed with a transport level connect (TCP) to the H.245 port provided by B.  Note however that it is not necessary to do this, and a ‘full’ audio call may complete without any H.245 communications.  If the H.245 is connected, all protocol elements required (Caps, M/S) will proceed before any other messages.  When and if the H.245 channel is activated the media channels previously opened will be ‘inherited’ by H.245. In order for this ‘inheritance’ to operate correctly,  media sessions that are opened without the formal H.245 OLC sequence will be limited to session IDs 1 and 2 (audio and video respectively).  These session IDs are understood as the primary audio and video sessions as per H.245 text supporting H225LogicalChannelParameters.  At any point when the H.245 signaling becomes active, terminals shall operate in the same manner that they would have for H.323 Revision 1 operation.





Assuming the H.245 channel is not activated (transport level connection), the H.323 call is terminated by either end sending a ReleaseComplete - no EndSession message is utilized.





Both terminals shall keep the H.225.0 channel open until the H.245 connection is made, or the conference ends.  If the Q.931 connection is ‘broken’ prior to this point, it shall be considered in the same manner as losing the H.245 connection in a  non-faststart conference.





The calling terminal shall provide its H.245 port in the FSetup message to allow for either endpoint in the call to initiate the transition to a standard H.323/H.245 sequence.
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The above figure shows the message sequence.  Note that the shaded section shows the optional H.245 connection at some point after the faststart occurs.  If and when the H.245 connection is made, the valid EndSession command shall be used as with the normal start of H.245.  �
Details





The changes would occur in the message formats.





Setup-UUIE ::= SEQUENCE


{


	protocolIdentifier	ProtocolIdentifier,


	h245Address		TransportAddress OPTIONAL,


	sourceAddress		SEQUENCE OF AliasAddress OPTIONAL,


	sourceInfo		EndpointType,


	destinationAddress	SEQUENCE OF AliasAddress OPTIONAL,


	destCallSignalAddress	TransportAddress OPTIONAL,


	destExtraCallInfo	SEQUENCE OF AliasAddress OPTIONAL,	-- Note(1) 


	destExtraCRV		SEQUENCE OF CallReferenceValue OPTIONAL,-- Note(1)


	activeMC		BOOLEAN,


	conferenceID		ConferenceIdentifier,


	conferenceGoal		CHOICE


	{


		create		NULL,


		join		NULL,


		invite		NULL,


		...,


		capability-negotiation		NULL,


	},


	callServices		QseriesOptions  OPTIONAL,


	callType		CallType,


	...,


	sourceCallSignalAddress	TransportAddress OPTIONAL,


	remoteExtensionAddress	AliasAddress OPTIONAL,


	callIdentifier		CallIdentifier,


	tokens			SEQUENCE OF Token OPTIONAL,


	h245SecurityCapability	SEQUENCE OF H245Security OPTIONAL,


	fastStart		SEQUENCE OF OpenLogicalChannel OPTIONAL





}





Notes on fields relevant to the faststart OLC:


{Note that all fields not explicitly mentioned that are optional, should not be passed}








h245Address - set to the transport address of the callers H.245 connection.





DataType - set to the type and mode of operation of the media stream.





h2250LogicalChannelParameters - this should have all of the fields pertinent to the particular media type being opened 





OpenLogicalChannel	::=SEQUENCE


{


	forwardLogicalChannelNumber	LogicalChannelNumber,





	forwardLogicalChannelParameters	SEQUENCE


	{


		portNumber	INTEGER (0..65535) OPTIONAL,


		dataType	DataType,


		multiplexParameters	CHOICE


		{


			h222LogicalChannelParameters	H222LogicalChannelParameters,


			h223LogicalChannelParameters	H223LogicalChannelParameters,


			v76LogicalChannelParameters V76LogicalChannelParameters,


			...,


			h2250LogicalChannelParameters H2250LogicalChannelParameters,


			none	NULL  -- for use with Separate Stack when


				-- multiplexParameters are not required


				-- or appropriate





		},


		...,


		forwardLogicalChannelDependency	LogicalChannelNumber OPTIONAL


	},





	-- 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,





		} OPTIONAL,	-- Not present for H.222


		...,


		reverseLogicalChannelDependency	LogicalChannelNumber OPTIONAL


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


	...,


	separateStack	NetworkAccessParameters OPTIONAL, 


				-- for Open responder to establish the stack


		


	mediaKeys      	SEQUENCE SIZE (1..16) OF EncryptionKey OPTIONAL


					-- used only by Master








}





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,


		...


		h263aVideoPacketization	NULL,





	} OPTIONAL,


	...


}





sessionID - shall be restricted to session IDs numbers that are predefined and therefore ‘inheritable’ by H.245 when/if it is opened (e.g. 1,2)





mediaChannel - If this field is absent from the FSetup message, this will indicate that the caller only wishes to send media.  (The receiver may subsequently open H.245 and open a return logical channel if desired). If this field is absent from the Fsetup message, one of the return messages (Connect,Alerting, CallProceeding) shall include this field (assuming the callee is accepting the FSetup).








Alerting-UUIE ::= SEQUENCE


{


	protocolIdentifier	ProtocolIdentifier,


	destinationInfo	EndpointType,


	h245Address		TransportAddress OPTIONAL,


	...,


	callIdentifier		CallIdentifier,


	h245SecurityMode	H245Security OPTIONAL,


	fastStart		SEQUENCE OF OpenLogicalChannel OPTIONAL


}





CallProceeding-UUIE ::= SEQUENCE


{


	protocolIdentifier	ProtocolIdentifier,


	destinationInfo	EndpointType,


	h245Address		TransportAddress OPTIONAL,


	...,


	callIdentifier		CallIdentifier,


	h245SecurityMode	H245Security OPTIONAL,


	fastStart		SEQUENCE OF OpenLogicalChannel OPTIONAL


}





Connect-UUIE ::= SEQUENCE


{


	protocolIdentifier	ProtocolIdentifier,


	h245Address		TransportAddress OPTIONAL,


	destinationInfo	EndpointType,


	conferenceID		ConferenceIdentifier,


	...,


	callIdentifier		CallIdentifier,


	h245SecurityMode	H245Security OPTIONAL, 	


fastStart		SEQUENCE OF OpenLogicalChannel OPTIONAL





}





All of the OLC values passed in the corresponding CONNECT, ALERTING, or CallProceeding shall match that of the one presented in the SETUP except for mediaKeys, H.225LogicalChannelParameters.nonStandard, H.225LogicalChannelParameters.mediaChannel, H.225LogicalChannelParameters.mediaControlChannel.





Correspondence shall be determined by the matching logical channel numbers {sessionID?}, not the order of the SEQUENCE.





The absence of any corresponding channel in the CONNECT, ALERTING, or CallPreceeding, indicates refusal of that particular channel by the callee.  The Caller may continue or discontinue the call by sending a ReleaseComplete.





Gatekeeper





Note that this mechanism does not rely on the presence of a Gatekeeper - it assumes the callee’s address is known to the caller.  On the other hand there is no protocol reason that this might not occur following the ARQ/ACF sequence and even be routed through a Gatekeeper.  Assuming a Gatekeeper routed calling model, it is up to the control of the Gatekeeper whether to allow the faststart to continue to the called endpoint or to convert it to a ‘regular’ SETUP message.





Gateways





As with the endpoints, the called Gateway has the option of allowing or dis-allowing the faststart to complete.





Security





Encryption of media streams may be initiated by the caller, but only the callee can generate the session keys.  The mechanism is as follows: the caller generates a D/H token to provide one half of the Diffe-Hellman exchange, this is presented in the SETUP.  Assuming the callee can/wants - it provides the other half of the D/H exchange in the return CONNECT.  Along with the D/H half-key, the callee generates media session keys to be returned in the mediaKeys field of the CONNECT (OLC). 


{media session keys may be alternatively generated by both sides independently as derived from the D/H shared secret after the CONNECT reaches the caller.  In this manner the session keys are never actually exchanged on the wire.}
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