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1.1 Introduction
This document describes mechanisms by which SDP can be used to perform CCCEx.  It explains how the existing SDP parameters are applicable, with the caveat that this approach can be cumbersome for terminals and sessions involving multiple codecs and participants.  The document also describes an alternative using new SDP parameters that would allow a more compact representation.

The document also proposes that an update of the CCC usage examples described in [2] be included into the permanent document [1].

2.1 Proposal

The following text is proposed to be adopted into [1] and then mirrored into the corresponding section of the Technical Report [3].
[Start of Change 1]
4.10.1.2 Format of the Concurrent Codec Capabilities Information

4.10.1.2.1 Using Current SDP Parameters
The CCC information described the previous section can be communicated in the SDP offer as described below.

The concurrent encoder capabilities can be described using the simulcast attribute.  For each codec that can be operated concurrently, the SDP format tokens (usually corresponding to RTP payload) for each of these codecs are listed in the send direction, indicating that they can be simulcast by the source.

The concurrent decoder capabilities can be described using multiple m lines.  For example, if a terminal can receive and decode up to N-1 AMR-NB or AMR-WB audio streams, the SDP offer would list N-1 m lines, with each m line listing that either AMR-NB or AMR-WB can be received.

If the terminal has the ability to trim the number of received media streams to what it actually decodes, it can advertise more m lines than it actually has the concurrent decoding capabilities for.
If the terminal has limitations on the number of RTP streams it can concurrently send or receive, it indicates this by limiting the number of codecs that it lists in the simulcast attribute and limiting the number of m lines which it can receive, respectively.

As codecs have different levels of computational complexity, the number of concurrent encoders and decoders that can be used in a session can vary with the types of codecs being offered.  To be able to express these different sets of codecs and number of participants, the terminal can use the SDPCapNeg protocol specified in RFC 5939 [4] to describe these different sets as separate SDPCapNeg configurations.  For example, a terminal may list an actual configuration with EVS, AMR-WB, and AMR-NB codecs and the ability to support 4 other participants, and another configuration supporting only AMR-WB and AMR-NB but supporting up to 8 other participants.

4.10.1.2.2 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 section.  

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:

codec_list = “a” “=” “codec_list” “:” codeclist “:” "ENC:" combination [*63(";" combination)] “:” "DEC:" combination [*63(";" combination)]

codeclist = "{" codec SP level SP [profile] "};" *15(";{" codec SP level SP [profile] "}")

combination = 1*32(num SP codec_idx)

codec = byte-string


; byte-string defined in RFC 4566
level = 1*3DIGIT
profile = 1*3DIGIT
num = %d1-16

codec_idx = %d1-16

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 [5] and "video/H265" for H.265 as defined in [6], respectively.

level specifies the level of the codec, e.g., for H.264 and H.265 the value is equal to level_idc as defined in [7] and level-id as defined in [6], respectively, and when the codec is EVS, the value of this field being 1, 2, 3 and 4 specifies 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 [7] and profile-id as defined in [6], respectively.

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).
codec_idx specifies that the index to the list codeclist of the specified codec at the specified level and profile (when present).

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.

4.10.1.3 Protocol for Concurrent Codec Capabilities Exchange (CCCEx)

4.10.1.3.1 Requirements for the CCCEx
From the analysis provided in clause 4.10.1.1, the following requirements can be applied to the CCCEx protocol:

1. Can exchange CCC before a call is ever initiated, e.g.,

a. when users enter each other’s contact information into a directory on the terminal

b. when user the codec capabilities of a terminal change (via download or swapping of terminal hardware)

2. Can exchange CCC at call set-up, if needed.
4.10.1.3.2 Potential Solution for the CCCEx
The SIP OPTIONS method specified in RFC 3261 [8] can be used to query the capabilities of another client/user agent by asking the agent to send a copy of the SDP it would offer describing its capabilities.  This SDP will contain the CCC information as described in the previous section.
The OPTIONS request can be made well in-advance of a conference call and the SDP response be stored in a profile for the queried terminal.  Or, immediately before setting up a conference, the conference initiator could query the capabilities of all the terminals it plans to invite for which it does not have the information pre-stored.
 [End of Change 1]
[Start of Change 2]
4.10.3.1 Session Establishment 

The conference using a single-source multi-unicast topology can be established using the same mechanisms as for establishing general Focus-based conferences. The conference scheduler or initiator can use out-of-band means to inform all of the participants of the Focus’ IP address and conference details. The initiator could provide a list of the authorized participants to the Focus along with security credentials (e.g., PIN/PASSWORD) that enable the Focus to authenticate users joining the session. The initiator could even instruct the Focus to directly contact each of the participants to authenticate and connect them to the conference bridge.

When setting up individual sessions with the call participants, the Focus offers the codecs that were offered or pre-selected by the conference initiator. The Focus could choose only to offer the mandatory codecs provided by the conference initiator, which would guarantee that all terminals use these mandatory codecs and no transcoding would be required.
The Focus could also choose to offer some optional codecs to improve conference quality or performance. To avoid transcoding and support use of optional codecs, the Focus has to offer the optional codecs as being simulcast with a corresponding mandatory codec stream for the same media type, i.e., the participants wishing to receive an optional codec media stream must also listen for the mandatory codec media stream. Similarly, a participant sending media using an optional codec must also simulcast a representation of the same media using the mandatory codec for that media type. This is in case one of the participants is unable to encode or decode its media using the optional codec stream.
To avoid the need to transcode any media and also enable in-terminal mixing of media in the participants without exceeding their concurrent codec capabilities, the terminals and Focus can use the concurrent codec capabilities format described in clause 4.10.1.2 and the exchange protocol described in clause 4.10.1.3.
Note that after all the individual sessions between the Focus and participants are established, the Focus could re-negotiate the codecs to disable transmission and reception of optional codec media if there are no, or a very limited number of, participants who can decode or encode the optional codec stream.

[End of Change 2]
[Start of Change 3]
Annex A Examples of Concurrent Codec Capabilities (CCC) Usage 
Table xx1 shows example concurrent codec combinations supported at the terminal. For illustration purposes, only an audio example is shown here. As shown in Table xx1, 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 (Clause 4.10.1.2.1).

Table xx1. 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
	A. [Enc/send: AMR, AMR-WB, EVS] 

[Dec/recv: 1 AMR, 1 AMR-WB, 3 EVS]
B. [Enc/send: AMR-WB, EVS] 

[Dec/recv: 1 AMR-WB, 4 EVS]
C. [Enc/send: AMR, EVS] 

[Dec/recv: 1 AMR, 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
...



	
	D. 
	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

...


	

	
	E. 
	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

...

m=audio 49700 RTP/AVP 99

a=rtpmap:99 AMR/8000/1

a=recv 99

...


	


Table xx2 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.

Table xx2. CCCEx using SDP through simulcast and multiple m-audio lines 
	Number of participants
	Concurrent Codec Combinations supported at the terminal (consider one profile)
	SDP offer examples from the terminal to the MRF (for illustration purposes, only audio is shown below); supporting 9 m-lines
	SDP Answer from the MRF to the terminal up on receiving, 

e.g., SDP offer A

(But there are only 6 participants in the call)

	N= 10
	A. [Enc/send: AMR, AMR-WB, EVS] 
[Dec/recv: 3 AMR, 3 AMR-WB, 3 EVS]


	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 99 100

a=rtpmap:99 AMR/8000/1

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

a=simulcast: recv 99,100
...
m=audio 49700 RTP/AVP 99 100

a=rtpmap:99 AMR/8000/1

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

a=simulcast: recv 99,100
...
m=audio 49800 RTP/AVP 99

a=rtpmap:99 AMR/8000/1

a=recv 99

...

m=audio 49900 RTP/AVP 99
a=rtpmap:99 AMR/8000/1

a=recv 99
...

m=audio 49100 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 100 101

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

a=rtpmap:101 EVS/16000/1

a=simulcast: send 100,101

...
m=audio 49500 RTP/AVP 99 100

a=rtpmap:99 AMR/8000/1

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

a=simulcast: send 99,100

...
m=audio 49600 RTP/AVP 99
a=rtpmap:99 AMR/8000/1

a=send 99
...
m=audio 0 RTP/AVP 99 100

...
m=audio 0 RTP/AVP 99 100

...
m=audio 0 RTP/AVP 99 100

...
m=audio 0 RTP/AVP 99 100

...



Table xx3 shows the case where the MRF determines two new participants (total N= 8) joined the multiparty conference since the SDP offer/answer in Table xx2 (with N=10). The MRF then sends a second SDP offer to the terminal as shown in Table xx3. The MRF may know based on the first SDP offer from the terminal (as in Table xx2), that the terminal is capable of concurrently receiving and decoding 9 audio streams and can send a second SDP offer to allow for up to 10 participants. Further, an MSMTSI terminal can receive more audio streams than it is capable of decoding concurrently at a given time. In such case, the MSMTSI terminal can choose which streams to prioritize and which ones to ignore (as described in Clause 4.10.1.1.4).
Table xx3. CCCEx using SDP through simulcast and multiple m-audio lines
	SDP offer example from the terminal to the MRF (N=10)
	SDP Answer from the MRF to the terminal up on receiving the SDP offer; 
MRF determines that there are only N=6 participants in the multiparty conference at this time and send the SDP answer
	(Two new participants joined the conference after first SDP offer/answer)

Second SDP offer from MRF to the terminal, N=8

	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 99 100

a=rtpmap:99 AMR/8000/1

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

a=simulcast: recv 99,100
...
m=audio 49700 RTP/AVP 99 100

a=rtpmap:99 AMR/8000/1

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

a=simulcast: recv 99,100
...
m=audio 49800 RTP/AVP 99

a=rtpmap:99 AMR/8000/1

a=recv 99

...

m=audio 49900 RTP/AVP 99
a=rtpmap:99 AMR/8000/1

a=recv 99
...

m=audio 49100 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 100 101

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

a=rtpmap:101 EVS/16000/1

a=simulcast: send 100,101

...
m=audio 49500 RTP/AVP 99 100

a=rtpmap:99 AMR/8000/1

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

a=simulcast: send 99,100

...
m=audio 49600 RTP/AVP 99
a=rtpmap:99 AMR/8000/1

a=send 99
...
m=audio 0 RTP/AVP 99 100

...
m=audio 0 RTP/AVP 99 100

...
m=audio 0 RTP/AVP 99 100

...
m=audio 0 RTP/AVP 99 100

...

	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 100 101

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

a=rtpmap:101 EVS/16000/1

a=simulcast: send 100,101

...

m=audio 49500 RTP/AVP 99 100
a=rtpmap:99 AMR/8000/1

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

a=simulcast: send 99,100
...

m=audio 49600 RTP/AVP 99
a=rtpmap:99 AMR/16000/1

a=send 99
...

m=audio 49700 RTP/AVP 99

a=rtpmap:99 AMR/8000/1

a=send 99

...

m=audio 49800 RTP/AVP 100

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

a=send 100

...




[End of Change 3]
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