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1 Introduction

The work on the Rel-13 MMCMH Work Item investigated the need for Concurrent Codec Capabilities Exchange (CCCEx) for the proper establishment of MMCMH sessions and evaluated a number of methods to communicate the CCCEx between terminals. While the result of this work was documented in [4], only the basic and more verbose procedures for communicating the CCCEx – using the simulcast SDP parameter and multiple m lines – was normatively specified in Rel-13 due to the lack of time.  While sufficient, use of these parameters for CCCEx will increase the size of the SDP as the number of participants and/or number of types of codecs increase.  This contribution examines the need to use a more compact set of SDP parameters and proposes to use one of the methods documented in [4].

2 Current Method of CCCEx
[1] relies on the following SDP parameters to communicate the CCC between terminals:

1. The simulcast parameter [2] allows the terminal to indicate which encoders of a particular media type it can operate concurrently

2. The multiple m lines per media type allow the terminal to indicate which decoders of a particular media type it can operate concurrently

Annex T of [1] provides examples of how these SDP parameters can be used.
To understand how quickly the size of the SDP Offer listing the CCC using the above parameters can increase consider a terminal that supports E encoders and D decoders for a particular media type.  Furthermore, consider that the terminal can concurrently support each combination of e encoders and each combination of d decoders.
2.1 Concurrent Encoder Capabilities

When all combinations of any e encoders can be operated in parallel (including e instances of the same encoder) only a single, but rather long, simulcast instance can be used, e.g., 
a=simulcast:send 1,2,3..E; 1,2,3..E;...   (list of E encoders is repeated e times)
Due to different levels of encoding complexity for each codec, the number of concurrently supported encoders, or which ones can be used, can vary with the choice of codecs.  For example, a terminal may be able to support concurrent encoding of both AMR-NB + AMR-WB as well as AMR-NB + EVS, but not AMR-WB + EVS.  If AMR-NB, AMR-WB, and EVS, are represented by the following RIDs [see 3] 1, 2 , 3, then one could represent these concurrent encoding capabilities with the following:

a=simulcast:send 1;2,3
One limitation of using the simulcast parameter is the difficulty of accurately communicating concurrent codec capabilities across different media types that share the same computational resources, e.g., concurrent encoding of HEVC + AMR-WB + AMR-NB or H.264 + EVS + AMR-WB + AMR-NB.

To support this would require something like the functionality specified in the SDP Media Capabilities Negotiation protocol [6] which is an extension of the SDPCapNeg framework defined in [5] and not explicitly supported in [1].  The resulting SDP size would increase as each combination of audio and video encoders would require a separate alternative media stream specification [6].

2.2 Concurrent Decoder Capabilities
For the decoder side, the number of SDP lines needed are exemplified in the following tables copied from [1]:
Table T.7: Example concurrent codec capability configurations in an MSMTSI terminal

	Number of participants
	CCCEx combinations supported at the MSMTSI terminal 

	N = 6
	A. [Encoder/send: AMR, AMR-WB, EVS] 

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

B. [Encoder/send: AMR-WB, EVS] 

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

C. [Encoder/send: AMR, EVS] 

[Decoder/recv: 1 AMR, 5 EVS]

	
	D. 

	
	E. 


Table T.8: Example SDP offer for CCCEx example configuration A from MSMTSI terminal

	SDP offer

	m=audio 49152 RTP/AVP 96 97 98

b=AS:42
a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

a=rtpmap:96 EVS/16000/1

a=fmtp:96 br=13.2-24.4; bw=wb-swb; max-red=220

a=rtpmap:97 AMR-WB/16000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

a=simulcast: send pt:96;97;98 recv pt:96,97,98

m=audio 49154 RTP/AVP 101 102 103

b=AS:42

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

a=recvonly

a=rtpmap:101 EVS/16000/1

a=fmtp:101 br=13.2-24.4; bw=wb-swb; max-red=220

a=rtpmap:102 AMR-WB/16000/1

a=fmtp:102 mode-change-capability=2; max-red=220

a=rtpmap:103 AMR/8000/1

a=fmtp:103 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

a=simulcast: recv pt:101,102,103
m=audio 49156 RTP/AVPF 104 105 106

b=AS:42

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

a=recvonly

a=rtpmap:104 EVS/16000/1

a=fmtp:104 br=13.2-24.4; bw=wb-swb; max-red=220

a=rtpmap:105 AMR-WB/16000/1

a=fmtp:105 mode-change-capability=2; max-red=220

a=rtpmap:106 AMR/8000/1

a=fmtp:106 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

a=simulcast: recv pt:104,105,106

m=audio 49158 RTP/AVP 107 108

b=AS:42

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

a=recvonly

a=rtpmap:107 AMR-WB/16000/1

a=fmtp:107 mode-change-capability=2; max-red=220

a=rtpmap:108 AMR/8000/1

a=fmtp:108 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

a=simulcast: recv pt:107,108

m=audio 49160 RTP/AVPF 109

b=AS:29

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

a=recvonly

a=rtpmap:109 AMR/8000/1

a=fmtp:109 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

a=simulcast: recv pt:109


Table T.9: Example SDP answer from MSMTSI MRF accepting multi-stream audio and enabling a conference with 6 participants (for SDP offer in Table T.8)

	SDP answer

	m=audio 49152 RTP/AVPF 96 97 98

b=AS:113
a=acfg:1 t=1

a=rtpmap:96 EVS/16000/1

a=fmtp:96 br=13.2-24.4; bw=wb-swb; max-red=220

a=rtpmap:97 AMR-WB/16000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

a=simulcast: recv pt:96;97;98 send pt:96,97,98

m=audio 49154 RTP/AVPF 101 102 103

b=AS:42

a=acfg:1 t=1

a=sendonly

a=rtpmap:101 EVS/16000/1

a=fmtp:101 br=13.2-24.4; bw=wb-swb; max-red=220

a=rtpmap:102 AMR-WB/16000/1

a=fmtp:102 mode-change-capability=2; max-red=220

a=rtpmap:103 AMR/8000/1

a=fmtp:103 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

a=simulcast: send pt:101,102,103

m=audio 49156 RTP/AVPF 105 106

b=AS:42

a=acfg:1 t=1

a=sendonly

a=rtpmap:105 AMR-WB/16000/1

a=fmtp:105 mode-change-capability=2; max-red=220

a=rtpmap:106 AMR/8000/1

a=fmtp:106 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

a=simulcast: send pt:105,106

m=audio 49158 RTP/AVP 108

b=AS:29

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

a=rtpmap:108 AMR/8000/1

a=fmtp:108 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

a=send 108

m=audio 49160 RTP/AVPF 109

b=AS:29

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

a=recvonly

a=rtpmap:109 AMR/8000/1

a=fmtp:109 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

a=send pt:109


There will be d m lines to describe each of the decodable streams. If each of the d streams can always decode any of the D codec types then, with the exception of the m line that also describes send capabilities
, the m line used to describe the stream decoder options has at least 8 + 2D SDP lines as each codec type has both an a=fmtp and a=rtpmap line in addition to the other 8 standard SDP lines.  This results in a total number of SDP lines =
(8 + 2D)d - 1

Due to different levels of decoding complexity, which codecs can be operated concurrently can vary with the choice of codecs. It is possible that terminals will not be able to concurrently decode all of the codec types if one of the more complex decoders is being used.  Describing this would reduce the number SDP lines to 8 + 2Di where Di is the remaining number of decoders that can be chosen from for the ith stream.

Another result of the different decoding complexities for each codec type is that the total number of concurrently supported decoders can vary with the codec choice.  For example, a terminal may be able to concurrently decode 6 EVS streams or up to 10 AMR-NB streams.  To communicate these differences in the maximum number of decoders would again require use of SDP Media Capabilities Negotiation [6].  If a terminal has the ability to decode up to NMAX streams when using the least complex decoder(s) and up to NMIN streams when using the most complex decoder(s), then it would have to describe separate alternative media stream specifications for NMIN, NMIN +1, NMIN +2, NMIN +3, … NMAX concurrently decoded streams.

The number of SDP lines would be at least:
Sum(from i=NMIN..NMAX)  [8 + 2Di]i - 1

Where Di is the number of codec choices available when decoding up to i concurrent streams.

2.3 Concurrent Decoder Capabilities with Trimming
As described in clause 6.15.1.1 of [4], a terminal can support the ability to trim the number of received streams prior to decoding them in order to save decoding computational complexity.  As also described in the clause, the terminal would advertise this by listing more m lines than it could concurrently decode.  However using this approach can be quite verbose as there could be a large number of concurrent streams that the terminal could advertise as decodable, e.g, 10 or more. 
3 Conclusions

Using current SDP parameters to support CCCEx can become quite cumbersome and substantially increase the size of SDP.  SA4 should investigate methods for reducing the amount of signalling required to support CCCEx.
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� The m line that describes both sending and receiving capabilities has one less line in SDP as it does not have to include the a=recvonly attribute.
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