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*** Start 1st change ***
6.15.3
Examples of Concurrent Codec Capabilities (CCC) Usage 

Table 10 shows example concurrent codec combinations supported at the terminal. For illustration purposes, only an audio example is shown here. As shown in Table 10, the terminal may have identified three possible CCCEx combinations through profiles (shown for 6 participants). SDP offer examples from the terminal to the MRF for each of the profiles A, B, and C are shown. If the terminal decides to send the SDP offer associated with the profile A, the MRF may then send an SDP answer as shown using the simulcast attribute and multiple m-lines.

Table 10: CCCEx using SDP through simulcast and multiple m-audio lines

	Number of participants
	Concurrent Codec Combinations supported at the terminal 
	SDP offer examples from the terminal to the MRF for profiles A, B, and C (for illustration purposes, only audio is shown below); 

The terminal would send one of the SDP offers associated with the CCCEx of profile A or B or C in the examples shown below.
	SDP Answer from the MRF to the terminal up on receiving, 

e.g. SDP offer A (N=6)

	N <= 6
	[Enc/send: AMR, AMR-WB, EVS] 

[Dec/recv: 1 AMR, 1 AMR-WB, 3 EVS]

[Enc/send: AMR-WB, EVS] 

[Dec/recv: 1 AMR-WB, 4 EVS]

[Enc/send: AMR, EVS] 

[Dec/recv: 5 EVS]
	A
	m=audio 49200 RTP/AVP 99 100 101

a=rtpmap:99 AMR/8000/1

a=rtpmap:100 AMR-WB/16000/1

a=rtpmap:101 EVS/16000/1

a=simulcast: send 99;100;101 recv 99,100,101

...

m=audio 49300 RTP/AVP 99 100 101

a=rtpmap:99 AMR/8000/1

a=rtpmap:100 AMR-WB/16000/1

a=rtpmap:101 EVS/16000/1

a=simulcast: recv 99,100,101

...

m=audio 49400 RTP/AVP 99 100 101

a=rtpmap:99 AMR/8000/1

a=rtpmap:100 AMR-WB/16000/1

a=rtpmap:101 EVS/16000/1

a=simulcast: recv 99,100,101

...

m=audio 49500 RTP/AVP 99 100

a=rtpmap:99 AMR/8000/1

a=rtpmap:100 AMR-WB/16000/1

a=simulcast: recv 99,100

...

m=audio 49600 RTP/AVP 99

a=rtpmap:99 AMR/8000/1

a=recv 99

...


	m=audio 49200 RTP/AVP 99 100 101

a=rtpmap:99 AMR/8000/1

a=rtpmap:100 AMR-WB/16000/1

a=rtpmap:101 EVS/16000/1

a=simulcast: recv 99;100;101 send 99,100,101

...

m=audio 49300 RTP/AVP 99 100 101

a=rtpmap:99 AMR/8000/1

a=rtpmap:100 AMR-WB/16000/1

a=rtpmap:101 EVS/16000/1

a=simulcast: send 99,100,101

...

m=audio 49400 RTP/AVP 99 100

a=rtpmap:99 AMR/8000/1

a=rtpmap:100 AMR-WB/16000/1

a=simulcast: send 99,100

...

m=audio 49500 RTP/AVP 99 

a=rtpmap:99 AMR/8000/1

a=send 99

...

m=audio 49600 RTP/AVP 99

a=rtpmap:99 AMR/8000/1

a=send 99

...



	
	
	B
	m=audio 49200 RTP/AVP 100 101

a=rtpmap:100 AMR-WB/16000/1

a=rtpmap:101 EVS/16000/1

a=simulcast: send 100;101 recv 100,101

...

m=audio 49300 RTP/AVP 100 101

a=rtpmap:100 AMR-WB/16000/1

a=rtpmap:101 EVS/16000/1

a=simulcast: recv 100,101

...

m=audio 49400 RTP/AVP 100 101

a=rtpmap:100 AMR-WB/16000/1

a=rtpmap:101 EVS/16000/1

a=simulcast: recv 100,101

...

m=audio 49500 RTP/AVP 100 101

a=rtpmap:100 AMR-WB/16000/1

a=rtpmap:101 EVS/16000/1

a=simulcast: recv 100,101

...

m=audio 49600 RTP/AVP 100

a=rtpmap:100 AMR-WB/16000/1

a=recv 100

...


	

	
	
	C
	m=audio 49200 RTP/AVP 99 101

a=rtpmap:99 AMR/8000/1

a=rtpmap:101 EVS/16000/1

a=simulcast send 99;101 recv 99,101

...

m=audio 49300 RTP/AVP 99 101

a=rtpmap:99 AMR/8000/1

a=rtpmap:101 EVS/16000/1

a=simulcast recv 99,101

...

m=audio 49400 RTP/AVP 99 101

a=rtpmap:99 AMR/8000/1

a=rtpmap:101 EVS/16000/1

a=simulcast recv 99,101

...

m=audio 49500 RTP/AVP 99 101

a=rtpmap:99 AMR/8000/1

a=rtpmap:101 EVS/16000/1

a=simulcast recv 99,101

...

m=audio 49600 RTP/AVP 99 101

a=rtpmap:99 AMR/8000/1

a=rtpmap:101 EVS/16000/1

a=simulcast recv 99,101

...






	


Table 11 shows the case when the MRF determines fewer participants (N=6) are in the multiparty conference than what terminal offered through SDP (N=10), and in the SDP answer indicates that the MSMTSI MRF will send 5 streams to the terminal.

*** End 1st change ***
*** Start 2nd change ***
6.15.4
Compact CCC SDP Parameter for Session Initiation
6.15.4.1 Introduction
Compared to using Compact CCC for CCCEx, the gains of using Compact CCC for MMCMH session initiation is limited by the need for the SDP Offer to be compliant with the SDP Offer/Answer model specified in RFC 3264.  For CCCEx, all the CCC can be compressed down to one SDP line.  For session initiation, the SDP offer must contain enough media lines to allow the SDP answer to select any combination of codec configurations that are supported by the terminals.  For example, there must be at least R media lines in the offer, where R is the maximum number media sources that the offerer can concurrently receive and decode.

The construction of the SDP offer can be performed as demonstrated in the following example.  Consider audio codecs AMR-NB, AMR-WB, and EVS.

· Let A = max number of concurrent AMR-NB codecs

· Let B = max number of concurrent AMR-WB codecs

· Let C = max number of concurrent EVS codecs

Assume A >= B >= C due to their relative complexity.

Then the Offer can list a total of A media lines where:

· Each of the A media lines will include AMR-NB as a codec

· B of the media lines will include AMR-WB as a codec, received simulcast with AMR-NB

· C of the media lines will include EVS as a codec, received simulcast with both AMR-WB and AMR-NB

For indicating the terminal’s sending/encoding capabilities at least one of the above media lines would also include all of the codecs in a simulcast sending configuration.

The above A media lines will cover all possible media configurations that could be selected in the SDP answer.  To communicate limitations in acceptable configurations the answer has to rely on the compact CCC SDP line which is also included in the offer.

6.15.4.2 Compression Gains
Without using the Compact CCC SDP line, the SDP offer for the above example would have to include the following sets of media lines:

1. A media lines indicating the configuration when the maximum number of decodable streams is supported.  This is the same as the above case when the Compact CCC is used except that there will be at least B media lines with two codecs and C media lines with three codecs in simulcast receiving configurations.  Each of these additional codecs will add two more SDP lines in the media line.

2. A set of media lines for each configuration that can support a different number and set of concurrently decoded streams. 

· For example, if supporting a single EVS decoder reduces the maximum number of AMR-NB streams from A to A1EVS then there needs to be a separate set of A1EVS +1 receiving media lines listing these many AMR-NB codecs and one line that contains EVS.

· Each of the sets of media lines would require a different media configuration as specified in the MediaCapNeg framework.

· An example of the different sets of configurations that could be required is illustrated in the following table taken from Table 10.  This lists three different configurations for N=6. There will be more sets of configurations for different values of N.

Using the compact CCC SDP parameters would avoid needing to list any of the other configuration aside from the A media lines and avoid the need to use the MediaCapNeg framework.

The amount of SDP lines saved will depend on the relative complexity of each of the codecs, i.e., the more variation in their relative complexity the more sets of media lines will be needed as substituting one codec instance for another will have a greater effect on the number of concurrent decoders.

To give an example, assume that codec C is 2x as complex as codec B which is 2x as complex as codec A.  

When using the Compact CCC SDP format, there would only be on set of A media lines in the SDP offer that would contain the following number of SDP lines:

· 7 lines for common SDP aspects

· 2 lines for each of the A media lines including codec A

· 2 lines for each of the B media lines including codec B

· 2 lines for each of the C media lines including codec C
· 1 line for the Compact CCC SDP parameters

This gives a total of 8+2A+2B+2C = 8+2A+A+0.5A = 8+3.5A SDP lines

When not using the Compact CCC SDP format, there would be the following sets of media lines:

	Set of Media Lines
	# of Codecs
	# of SDP lines
	Total # of SDP lines



	1
	Codec A: A

Codec B: 0

Codec C: 0
	7 lines for common SDP aspects

2 lines for each of the A media lines with codec A
	2A + 7

	2
	Codec A: A-2

Codec B: 1

Codec C: 0
	7 lines for common SDP aspects

2 lines for each of the (A-4) media lines including codec A

2 lines for two media lines including codec B
	2A + 5

	3A
	Codec A: A-4

Codec B: 2

Codec C: 0
	7 lines for common SDP aspects

2 lines for each of the (A-4) media lines including codec A

2 lines for two media lines including codec B
	2A + 3

	3B
	Codec A: A-4

Codec B: 0

Codec C: 1
	7 lines for common SDP aspects

2 lines for each of the (A-4) media lines including codec A

2 lines for two media lines including codec B
	2A + 1

	4A
	Codec A: A-6

Codec B: 3

Codec C: 0
	7 lines for common SDP aspects

2 lines for each of the (A-6) media lines including codec A

2 lines for three media lines including codec B
	2A + 1

	4B
	Codec A: A-6

Codec B: 1

Codec C: 1
	7 lines for common SDP aspects

2 lines for each of the (A-6) media lines including codec A

2 lines for one media line including codec B

2 lines for one media line including codec C
	2A - 1

	Etc…
	…
	…
	…


Extending the above pattern it can be seen that the total number of SDP lines needed to indicate all the possible configurations is

A (1 + 2 + 3 + … A/4) x (2A + mi)

Where mi is a constant for a particular set of media lines that is independent of A. At a minimum a lower bound on the above is that the number of media lines at least

0.25 A4 + A3

Therefore the gains of using the compact CCC SDP in the SDP offer is to reduce the number of SDP lines by about a factor of (0.25 A4 + A3)/(3.5A+8) ~= 0.0714A3 + 0.286A2
· For A = 4 there is a compression gain factor of 5.81

· For A = 8 there is a compression gain factor of 42.67

· For A = 16 there is a compression gain factor of 320

This demonstrates that the compression gains in reducing the size of the SDP can be substantial, especially for terminals that have the capability to support a large number of concurrent codecs of different computational complexities.
6.15.4.3 Offer-Answer Rules

When an answerer receives an offer that includes the compact CCC SDP attribute, if the answerer supports this attribute the answerer includes the compact CCC SDP attribute in the SDP answer.  The setting of the attribute describes the complete concurrent codec capabilities of the answerer, irrespective of what was included in the SDP offer. If the answerer does not support the CCC SDP attribute, it is removed from the answer, according to regular SDP offer/answer rules.   
Inclusion of the CCC of the answerer provides the following benefits:

· The offerer is given an indication that the answerer understood the compact CCC SDP attribute and that the answerer selected the media configurations in the SDP answer using the constrainsts described by the attribute.

· The offerer obtains the CCC of the answering terminal which it can store and use when intiating future MMCMH sessions with the answering  terminal.
· The answerer does not have to bother with the complexity of generating a different setting of the compact CCC SDP attribute based on the offer it received, since the CCC answer content does not depend on the CCC offer content.

One limitation of the use of the compact CCC SDP attribute to compress the number of media lines in the offer as described above in clause 6.15.4.2 is that the answerer must understand the compact CCC SDP attribute so that it knows that not all of the media configurations described in the SDP offer are actually supported.  If an answerer does not understand the compact CCC SDP attribute it may select a set of concurrent codecs that are not properly supported by the offerer.  

Therefore, whenever an offerer uses the compact CCC SDP attribute along with the single media configuration of A media lines, it must either:

1. Know that the answerer can properly understand the compact CCC SDP attribute.  

For example, the offerer has previously queried the answerer’s CCC using the OPTIONs method and received a response including the compact CCC SDP.  The offerer records that this answerer understands the compact CCC attribute and can use this parameter when initiating a session with this terminal.

2. Prevent an answerer that does not understand the compact CCC attribute from selecting an unsupported configuration.  

This can be done by defining a new tag for CCC which is populated in the Require header of the SIP INVITE along with the compact CCC SDP attribute in the body.  If the answerer understands the CCC tag then it will respond to the INVITE accordingly.  If the answerer does not understand the CCC tag it will reject the INVITE and the offerer will have to send a re-INVITE without the compact CCC SDP attribute and includes a more verbose offer that explicitly includes all the supported media configurations.

Using this approach has the disadvantage that sessions initiated to terminals that do not understand the compact CCC SDP attribute will always require a re-INVITE.  The occurrence of this can be reduced by mandating that all MMCMH-capable MTSI terminals support the compact CCC SDP attribute.  However, the issue will still arise when initiating sessions with non-MMCMH MTSI terminals.

3. Allow for the possibility that the answerer may ignore the compact CCC SDP parameter and select a media configuration that is not supported by the offerer.  If the offerer does not receive the compact CCC SDP parameter in the answer, the offerer checks that the selected configuration can be properly supported in the session. If the configuration can not be supported, the offerer sends a re-INVITE without the compact CCC SDP attribute that either includes a more verbose offer that explicitly includes all the supported media configurations, or makes necessary restrictions to the new SDP offer based on the received SDP answer.

The probability of this re-INVITE occurring can be reduced by mandating that all MMCMH-capable MTSI terminals support the compact CCC SDP attribute.  The scenarios where the answering terminal is a non-MMCMH MTSI terminal do not necessarily require a re-INVITE.  Since the answering terminal does not support MMCMH it will not select more that one codec type per media, i.e., it will ignore the simulcast parameter and not select to send on multiple media lines.  Therefore, a re-INVITE is only needed if the answerer has selected to encode or decode a codec that is not a common codec for an MRF-based conference and the MRF that sent the offer is unable to transcode between the selected codec and different codecs used by other participants.

6.15.4.4 Conclusions
Using current SDP parameters to support CCCEx can become quite cumbersome and substantially increase the size of SDP during MMCMH session initiation.  The compact CCC SDP attribute provides a significant savings in SDP lines in the offer used to initiate the MMCMH session. It also avoids the need to use MediaCapNeg to communicate various configurations of concurrent codec operation.  Therefore, it is recommended that support of the compact CCC SDP attribute be mandated for MMCMH session initiation.
*** End 2nd change ***
