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Start of Change
6.15.1.2
Using Compact SDP Parameters

As the number of concurrent decoding streams (and therefore, the number other participants in a conference) that the terminal can support increases, so does the number of m lines in SDP. Also, as the number of different types of codecs with different computational complexities are supported, the number of SDPCapNeg configurations offered also increases. Also, when concurrently supporting different types of media (audio, video, screen share), the number of SDPCapNeg configurations can increase to support the different combinations of these media in a session, e.g. audio only, audio+video, audio+video+screen share. All of these factors will greatly increase the size of the SDP offer when using the SDP parameters described in the previous clause. 
An alternative approach is to define a new SDP attribute that could communicate the CCC information in a more compact format, defined in ABNF as follows:
ccc-list 
= "a=ccc_list:" codeclist ":ENC:" num *63( rule num ) ":DEC:" num *63( rule num )

codeclist 
= codec [SP config] *63( ";" codec [SP config] )

codec 

= byte-string




; byte-string defined in RFC 4566

level 

= 1*3DIGIT

profile 
= 1*3DIGIT

config 

= ( profile SP level ) / level

rule 

= ";" / ","

num 

= 1*2DIGIT
codec is the media type name of a codec as defined in the RTP payload format for that codec, e.g. "video/H264" for H.264 as defined in [28] and "video/H265" for H.265 as defined in [29], respectively.

level, which is optional, specifies the level of the codec, e.g. for H.264 and H.265 the value is equal to level_idc as defined in [28] and level-id as defined in [29], both expressed in hexadecimal format, respectively, and when the codec is EVS, the value of this field could be defined as 1, 2, 3 and 4 specifying NB, WB, SWB and FB, respectively. 
profile, which is optional, specifies the profile of the codec, e.g. for H.264 and H.265 the value is equal to profile_idc as defined in [28] and profile-id as defined in [29], both expressed in hexadecimal fomat, respectively. If the profile is included then the level is also included. However, it is allowed to have the level to be present without the profile being present.
rule specifies whether the resources used for a concurrent instance of the codec may be used instead by a concurrent instance of the codec listed afterwards, e.g., the next listed codec is less computationally complex and runs on the same processor as the previously listed codec.  When the value is "," then an instance of the subsequent codec can used in place of an instance of the previously listed codec.  When the value is ";"' an instance of the subsequent codec cannot be used instead.
num specifies the maximum number of supported concurrent encoders (when the combination follows "ENC") or decoders (when the combination follows "DEC") of the specified codec at the specified level and profile (when present). The number of instances of num that immediately follows "ENC" and the number of instances of num that immediately follows "DEC" are both the same as the number of instances of codec, and an instance of num is mapped to an instance of codec with the same order in the ordered codeclist.
If the terminal has the ability to trim the number of received media streams it actually decodes, it can advertise a num value that is larger than it actually has the concurrent decoding capabilities for.















6.15.1.2.1 SDP Line Compression
From the above format it can be seen that particular combinations of support concurrent codecs, including encoder and decoder capabilities, can be indicated in a single SDP line.

For example, for the purpose of expressing concurrent codec capabilities support, the compact SDP format could be used to replace the 38 lines of SDP in bold in Table Y1 below (taken from Table T.8 of [1]) with a single line as follows:
a = ccc_list:EVS;AMR-WB;AMR:ENC:1;1;1:DEC:3,1,1

Table Y1: 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


The rest of the configurations in Table Y2 (from Table T.7 of [1] as listed below) could also be represented using the compact SDP format.

Table Y2: 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: EVS] 

[Decoder/recv: 5 EVS]


42 SDP lines used to represent configuration B would be compressed to a single line as:

a = ccc_list:EVS;AMR-WB;AMR:ENC:1;1;0:DEC:4,1,0          
And configuration C would replace 44 SDP lines with a single line as:

a = ccc_list:EVS;AMR-WB;AMR:ENC:1;0;0:DEC:5,0,0

So for N=6 in Table T.7 of [1], the compact SDP format compresses 38 + 42 + 44 = 124 lines of SDP down to 3 lines of SDP, resulting in a 41:1 reduction in SDP lines.

To generalize, for a value of N where there are m combinations of codecs that support N-1 concurrent decoders, then at least m*[5*(N-2)+4] lines of SDP are compressed down into m lines of SDP giving a compression ratio of at least, 

Compression ratio >= 5*(N-2)+4:1
6.15.1.2.2 SDP Line Compression for Terminal Performing Trimming of Streams
As described in clause 6.15.1.1, 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.  In this case, N could be made quite large.  For example, the terminal could readily support a call with N=12 participants and therefore the compression ratio would be at least,

Compression ratio >= 54:1

6.15.1.2.3 Conclusions

Using current SDP parameters to support CCCEx can become quite cumbersome and substantially increase the size of SDP.  The compact CCC SDP attribute defined in this clause provides a significant savings in SDP lines that are needed to communicate the CCC.  It is therefore recommended that this SDP attribute be supported by MSMTSI terminals to reduce the amount of signalling needed to perform CCCEx.
