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In [1], models are described for Centralized and Decentralized Multipoint Conferences.  In a Centralized Multipoint  conference (1) terminals do not mix or select media streams AND (2) terminals send/receive media streams to/from MC+MP in a point-to-point, i.e. unicasting fashion. In a Decentralized Multipoint conference (1) terminals do mix and select media AND (2) terminals send/receive media streams between themselves in a multicasting fashion. 



In a decentralized multipoint conference, the size of the conference in terms of the number of active participants, i.e. who are multicasting media streams simultaneously, will be typically limited by the receiving terminal’s media processing capacity. In a centralized multipoint conference, the size of the conference, on the other hand, will be typically bottlenecked by the network access bandwidth for the MC+MP. For example, let’s assume a simple centralized multipoint model with N participants and a single media with bandwidth requirement of 1 from/to a terminal. The required network access bandwidth for the MC+MP will be 2N (receive and send). 



In practice, however, in a centralized multipoint conference some terminals may have multicasting capability. If MC+MP still receives media streams from all the terminals in a unicasting manner, but  multicasts instead of unicasts the processed media streams to these multicasting capable terminals, then the savings in the required network access bandwidth for the MC+MP will be substantial. Continuing the example above, let’s assume that M among N terminals are multicasting capable, L1 among M 
multicasting
 capable terminals are mixed/selected in the processed media by the MC+MP, and L2 among (N-M) non-
multicasting
-capable terminals are mixed/selected in the processed media by the MC+MP. Then the required network access bandwidth for the MC+MP will be 



N (unicast receive) + (N-M) (unicast send)  + L1 (unicast send) + 1 (
multicast
 send).



The saved bandwidth is min {0, (M - L1 -1)}. In reality, however, since the sources of the mixed/selected media may change dynamically, the traffic
 bandwidth savings would be 

min {0, (M - L - 1)} where L (L > L1+L2) is the maximum mixable/selectable media sources. 



Section 6.8.1 of [1] specifically states that the MC+MP entity may utilize IP Multicast addressing to distribute video to terminals which are multicast capable, but leaves open the use of IP Multicast for distribution of audio.  It is a VideoServer position that the MC+MP entity may distribute both audio and video to terminals in a manner appropriate with their announced capabilities. 



The objective of this proposal is to augment the Centralized Multipoint model in a manner that is asymmetric in use of  unicasting/multicasting mechanisms for transmit and receive for possibly significant savings in the MC+MP access network bandwidth requirements..
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Model for Mixed Unicast/Multicast Conference

In the following,  Figure 3.1 depicts an example centralized multipoint conference with 5 participants.

Without of loss of generality we assume that all 5 participants have multicasting capability (any non-multicasting-capable terminals will be treated and behave exactly same as in a conventional centralized multipoint conference, thus of no interest for further discussion). 



Among three media streams, namely audio, video and data, multicasting does not apply to data which relies exclusively on full-duplex connection-oriented model, e.g. TCP.  Therefore in this example we consider audio and video media only. 



� EMBED Visio.Drawing.4  ���





Figure 3.1 Mixed Unicast/Multicast Conference

We assume that at a particular time Terminal 1 and 4 are in the audio mix and that terminal 4 is selected as the video source.  The following summarizes the media flow in the conference:

All the terminals transmit audio and video streams to MC+MP over unicast logical channels.

MC+MP transmits processed audio and video streams to all the terminals over multicast logical channels. For efficiency  we use only one multicast address for each media stream per conference. 
Consequently
, the 5 multicast logical channels opened between the MC and all terminals for video all use  a single multicast address .

At the same time, MC+MP transmits customized audio mixes to terminals 1 and 4, respectively, and a customized video stream to terminal 4 - all over the unicast logical channels. 



As such there must be a mechanism that 

A selected terminal (either in audio mix or video selection) stop receiving the media stream from the multicast logical channel and start receiving the media stream from the unicast logical channel

A deselected terminal stop receiving the media stream from the unicast logical channel and start receiving the media stream from the multicast logical channel



A possibility is that the MC+MP sends  the videoFreezePicture, CloseLogicalChannel, and OpenLogicalChannel in succession to the affected terminals. However, the involved delay may incur the receiving Terminal stay in a no audio and frozen picture state for quite a while.



A better alternative we propose in this document is to define two new optional CHOICE stopReceiveMedia and startReceiveMedia in the MiscellaneousCommand type as follows.


Proposed Additions to  H.245 MiscellaneousCommand

MiscellaneousCommand	::=SEQUENCE

{

	logicalChannelNumber	LogicalChannelNumber,

	type		CHOICE

	{

		equaliseDelay	NULL,   -- same as H.230 ACE

		zeroDelay	NULL,   -- same as H.230 ACZ

		multipointModeCommand	NULL,

		cancelMultipointModeCommand	NULL,

		videoFreezePicture	NULL,

		videoFastUpdatePicture	NULL,



		videoFastUpdateGOB	SEQUENCE

		{

			firstGOB	INTEGER (0..17),

			numberOfGOBs	INTEGER (1..18)

		},



		videoTemporalSpatialTradeOff	INTEGER (0..31),  -- commands a trade-off value



		videoSendSyncEveryGOB	NULL,

		videoSendSyncEveryGOBCancel	NULL,



		...,

		videoFastUpdateMB	SEQUENCE

		{

			firstGOB	INTEGER (0..255) OPTIONAL,	

			firstMB	INTEGER (1..8192) OPTIONAL,

			numberOfMBs	INTEGER (1..8192),

			...

		},

		maxH223MUXPDUsize	INTEGER(1..65535),   -- units octets

		stopReceiveMedia	NULL,

		startReceiveMedia	NULL



	},



	...

}



In order to minimize the switch over delay, MC+MP may include both stopReceiveMedia and startReceiveMedia commands for both audio and video logical channels in a single TPKT, i.e. there will be four 
MiscellaneousCommands
 concatenated in a TPKT. Upon receiving these commands the terminal shall stop receiving packets from the specified logical channel number in the stopReceiveMedia and start receiving packets from the specified logical channel number in the startReceiveMedia.


Common H.245 Procedures to All  Terminals  

In the remainder of the paper, we consider the H.245 procedures between terminals 1, 2 and 4 and the MC+MP, respectively. The procedures for terminals 3 and 5 will be identical to that for the terminal 2.

For simplicity only those fields specific to the mixed uni/multicast conference are specified.

Capability exchange

H2250Capability of a Terminal will be as follows:



H2250Capability

	receiveMultipointCapability

		multicastCapability	TRUE

		multiunicastConference	FALSE

		mediaDistributionCapability  -- SEQUENCE OF MediaDistributionCapability

			{

			centralizedControl	TURE

			centralizedAudio		TRUE

			centralizedVideo		TRUE

			centralizedData		TRUE

			 -- all others FALSE			

			}  -- MediaDistributionCapability for unicasting



			{

			centralizedControl	TURE

			distributedAudio		TRUE

			distributedVideo		TRUE

			centralizedData		TRUE

			 -- all others FALSE			

			} – MediaDistributionCapability for multicasting



	transmitMultipointCapability

		multicastCapability	FALSE

		multiunicastConference	FALSE

		mediaDistributionCapability  -- SEQUENCE OF MediaDistributionCapability

			{

			centralizedControl	TURE

			centralizedAudio		TRUE

			centralizedVideo		TRUE

			centralizedData		TRUE

			 -- all others FALSE			

			}  -- MediaDistributionCapability for unicasting ONLY



-- all other fields omitted for simplicity





H2250Capability of the MC+MP will be as follows:



H2250Capability

	receiveMultipointCapability

		multicastCapability	FALSE

		multiunicastConference	FALSE

		mediaDistributionCapability  -- SEQUENCE OF MediaDistributionCapability

			{

			centralizedControl	TURE

			centralizedAudio		TRUE

			centralizedVideo		TRUE

			centralizedData		TRUE

			 -- all others FALSE			

			}  -- MediaDistributionCapability for unicasting ONLY



	transmitMultipointCapability

		multicastCapability	TRUE

		multiunicastConference	FALSE

		mediaDistributionCapability  -- SEQUENCE OF MediaDistributionCapability

			{

			centralizedControl	TURE

			centralizedAudio		TRUE

			centralizedVideo		TRUE

			centralizedData		TRUE

			 -- all others FALSE			

			}  -- MediaDistributionCapability for unicasting



			{

			centralizedControl	TURE

			distributedAudio		TRUE

			distributedVideo		TRUE

			centralizedData		TRUE

			 -- all others FALSE			

			} – MediaDistributionCapability for multicasting

	…

	mcCapability

		centralizedConferenceMC		TRUE

		decentralizedConferenceMC	FALSE

	

-- all other fields omitted for simplicity


Communication Mode Command

The communicationModeTable sent from the MC+MP within the CommunicationModeCommand to each terminal will have the following  SET OF CommunicationModeTableEntry. Since MC+MP will multicast to a single multicast address for each media and mediaControl, respectively, the messages are common to all the terminals (terminalLabel needs not be specified). 



CommunicationModeTableEntry1  -- for audio unicasting

	sessionID			1

	…

	sessionDescription		audio

	dataType			AudioCapability 		-- detail omitted 



-- all other fields omitted for simplicity



CommunicationModeTableEntry2  -- for audio multicasting

	sessionID			3	-- secondary session

	…

	sessionDescription		audio

	dataType			AudioCapability 		-- detail omitted 

	mediaChannel			MulticastAddress M3    -- (IP + Port); one for all terms 	

	…

	mediaControlChannel		MulticastAddress M3c   -- (IP + Port); one for all terms			

-- all other fields omitted for simplicity



CommunicationModeTableEntry3  -- for video unicasting

	sessionID			2

	associatedSessionID		1 	-- unicasting video session

	…

	sessionDescription		video

	dataType			VideoCapability 		-- detail omitted 



-- all other fields omitted for simplicity



CommunicationModeTableEntry4 -- for video multicasting

	sessionID			4

	associatedSessionID		3	-- multicasting video session

	…

	sessionDescription		video

	dataType			VideoCapability 		-- detail omitted 

	mediaChannel			MulticastAddress M4    -- (IP + Port); one for all terms 	

	…

	mediaControlChannel		MulticastAddress M4c    -- (IP + Port); one for all terms	



-- all other fields omitted for simplicity



Open Logical Channel

After receiving CommunicationModeCommand from the MC+MP, each terminal will open  one unicasting TX channel for audio (actually one for the forward media and one for the reverse mediaControl), one unicasting TX channel for video (actually one for the forward media and one for the reverse mediaControl).  The MC+MP will open to each terminal one unicasting TX channel for audio (actually one for the forward media and one for the reverse mediaControl), one unicasting TX channel for video (actually one for the forward media and one for the reverse mediaControl), one multicasting TX channel for audio (actually one for the forward media and one for the reverse mediaControl), and one multicasting TX channel for video (actually one for the forward media and one for the reverse mediaControl). It should be noted that in our example all 5 audio or video multicast logical channels from the MC+MP to the five terminals are mapped to (MulticastAddress1, MulticastAddress2) and (MulticastAddress3, MulticastAddress4), respectively.



In the following the sending Terminal’s terminalNumber is assumed to be A, A = 1, .., 5 

(mcuNumber is omitted for simplicity).



 OpenLogicalChannel  requests from Terminal A to MC+MP



OpenLogicalChannel 	-- for unicasting audio TX

	forwardLogicalChannelNumber	A1	-- arbitrary, assume A1 for simplicity

	forwardLogicalChannelParameters		

		…

		dataType	AudioCapability	-- detail omitted

		h2250LogicalChannelParameters

			sessionID	1

			…

		mediaControlChannel	UnicastAddress A1cR 

--(IP, port) for recv audio RTCP from MC+MP

	

-- all other fields omitted for simplicity



OpenLogicalChannel 	-- for unicasting video TX

	forwardLogicalChannelNumber	A2	

	forwardLogicalChannelParameters		

		…

		dataType	VideoCapability	-- detail omitted

		h2250LogicalChannelParameters

			sessionID		2

associatedSessionID	1

…

		mediaControlChannel	UnicastAddress A2cR 

--(IP, port) for recv video RTCP from MC+MP	

			…

-- all other fields omitted for simplicity



OpenLogicalChannelAck from MC+MP to Terminal A



OpenLogicalChannelAck 	-- for unicasting audio TX

	forwardLogicalChannelNumber	A1	

			…	

	h2250LogicalChannelAckParameters

		sessionID	             	1

		mediaChannel	             	UnicastAddress A1F 

--(IP, port) for recv audio RTP from A

		mediaControlChannel      	UnicastAddress A1cF 

 --            for recv audio RTCP from A

		

-- all other fields omitted for simplicity



OpenLogicalChannelAck 	-- for unicasting video TX

	forwardLogicalChannelNumber	A2	

			…	

	h2250LogicalChannelAckParameters

		sessionID		2

		mediaChannel		UnicastAddress A2F

 --(IP, port) for recv video RTP from A

		mediaControlChannel	UnicastAddress A2cF

 --          for recv video RTCP from A

		

-- all other fields omitted for simplicity


 OpenLogicalChannel  requests from MC+MP to Terminal A



OpenLogicalChannel 	-- for unicasting audio TX

	forwardLogicalChannelNumber	MA1	-- arbitrary, assume MA1 for simplicity

	forwardLogicalChannelParameters		

		…

		dataType	AudioCapability	-- detail omitted

		h2250LogicalChannelParameters

			sessionID	1

			…

		mediaControlChannel     UnicastAddress MA1cR 

--(IP, port) for recv audio RTCP from A	

			…

-- all other fields omitted for simplicity



OpenLogicalChannel 	-- for unicasting video TX

	forwardLogicalChannelNumber	MA2	

	forwardLogicalChannelParameters		

		…

		dataType	VideoCapability	-- detail omitted

		h2250LogicalChannelParameters

			sessionID		2

associatedSessionID	1

…

		mediaControlChannel	UnicastAddress MA2cR 

--(IP, port) for recv video RTCP from A	

			…

-- all other fields omitted for simplicity



OpenLogicalChannel 	-- for multicasting audio TX

	forwardLogicalChannelNumber	MA3	

	forwardLogicalChannelParameters		

		…

		dataType	AudioCapability	-- detail omitted

		h2250LogicalChannelParameters

			sessionID		3

			mediaChannel		MulticastAddress M3  

-- common RTP receive address for all terms 

		mediaControlChannel     	MulticastAddress M3c 

--common RTCP receive/send by all terms & MC

			…

-- all other fields omitted for simplicity



OpenLogicalChannel 	-- for multicasting video TX

	forwardLogicalChannelNumber	MA4	

	forwardLogicalChannelParameters		

		…

		dataType	VideoCapability	-- detail omitted

		h2250LogicalChannelParameters

			sessionID		4

			associatedSessionID	3

			mediaChannel		MulticastAddress M4  

-- common RTP receive address for all terms 

		mediaControlChannel     	MulticastAddress M4c 

--common RTCP receive/send by all terms & MC

			…

-- all other fields omitted for simplicity


OpenLogicalChannelAck from Terminal A to MC+MP





OpenLogicalChannelAck 	-- for unicasting audio TX

	forwardLogicalChannelNumber	MA1	

			…	

	h2250LogicalChannelAckParameters

		sessionID	             	1

		mediaChannel	             	UnicastAddress MA1F

--(IP, port) for recv audio RTP from MC+MP

		mediaControlChannel      	UnicastAddress MA1cF  

--            for recv audio RTCP from MC+MP

		

-- all other fields omitted for simplicity



OpenLogicalChannelAck 	-- for unicasting video TX

	forwardLogicalChannelNumber	MA2	

			…	

	h2250LogicalChannelAckParameters

		sessionID		2

		mediaChannel		UnicastAddress MA2F 

--(IP, port) for recv video RTP from MC+MP

		mediaControlChannel	UnicastAddress MA2cF 

--          for recv video RTCP from MC+MP

		

-- all other fields omitted for simplicity





OpenLogicalChannelAck 	-- for multicasting audio TX

	forwardLogicalChannelNumber	MA3	

			…	

	h2250LogicalChannelAckParameters

		sessionID	             	3



-- all other fields omitted for simplicity



OpenLogicalChannelAck 	-- for multicasting video TX

	forwardLogicalChannelNumber	MA4	

			…	

	h2250LogicalChannelAckParameters

		sessionID		4

		

-- all other fields omitted for simplicity


MiscellaneousCommands
: stopReceiveMedia and startReceiveMedia


Let’s assume that after receiving media streams or control signals from the 5 terminals, MC+MP have decided  to include terminal 1 and 4 in the audio mix and select terminal 4 as the video source. MC+MP will make a special audio mixes for terminals 1 and 4 and send them over unicast logical channels M11 and M41, respectively. MC+MP will make a special video stream for terminal 4 and send it over unicast logical channel M42. For others MC+MP will send common audio or video mixes over multicast channels MA3 or MA4,  A = 1, … 5, respectively.



In the following example, we describe how MC+MP  can achieve the above objectives.



Send a TPKT to Terminal 1 including the following messages:

MiscellaneousCommand

	logicalChannelNumber	M11	-- unicast audio

	type 			startReceiveMedia

	…

MiscellaneousCommand

	logicalChannelNumber	M12	-- unicast video

	type 			stopReceiveMedia

	…

MiscellaneousCommand

	logicalChannelNumber	M13	-- multicast audio

	type 			stopReceiveMedia

	…		

MiscellaneousCommand

	logicalChannelNumber	M14	-- multicast video

	type 			startReceiveMedia

	…		



It should be noted that although looks inefficient including all four cases provides great flexibility. There is no need for an agreement such as all terminals must tune to their unicast channels in the beginning or for MC+MP to keep the unicast/multicast tune-in state of each terminal. In the above example, if terminal 1 is currently tuned to M11 then the first MiscellaneousCommand will be simply ignored.



Send a TPKT to Terminal A, A=2,3,5 including the following messages:

MiscellaneousCommand

	logicalChannelNumber	MA1	-- unicast audio

	type 			stopReceiveMedia

	…

MiscellaneousCommand

	logicalChannelNumber	MA2	-- unicast video

	type 			stopReceiveMedia

	…

MiscellaneousCommand

	logicalChannelNumber	MA3	-- multicast audio

	type 			startReceiveMedia

	…		

MiscellaneousCommand

	logicalChannelNumber	MA4	-- multicast video

	type 			startReceiveMedia

	…		



Send a TPKT to Terminal 4 including the following messages:

MiscellaneousCommand

	logicalChannelNumber	M41	-- unicast audio

	type 			startReceiveMedia

	…

MiscellaneousCommand

	logicalChannelNumber	M42	-- unicast video

	type 			startReceiveMedia

	…

MiscellaneousCommand

	logicalChannelNumber	M43	-- multicast audio

	type 			stopReceiveMedia

	…		

MiscellaneousCommand

	logicalChannelNumber	M44	-- multicast video

	type 			stopReceiveMedia

	…		



H.323 Changes

In order to support this proposal, text must be added to the centralized conference model. In [1], it states in Section 6.8.1 that:




“The MCU may use multicast to distribute the processed video if the terminals in the 
conference can receive multicast transmissions.  Multicast distribution of processed audio is for further study.





This mode is 
signaled
 by the following H.245 capabilities: centralizedControl, 
centralizedAudio, centralizedVideo, and centralizedData.”


We propose the following text
:




“The MCU may use multicast to distribute the processed media streams if the terminals in 
the conference can receive multicast transmissions.  





This mode is 
signaled
 by the following H.245 capabilities: centralizedControl, 
centralizedAudio, centralizedVideo, centralizedData, distributedAudio, and distributedVideo. 





distributedData is for further study.”
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