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*** Start 1st change ***
S.5.7
Compact Concurrent Codec Negotiation and Capabilities

S.5.7.1 General

To establish MMCMH sessions that make the most of all the participating terminals’ codec capabilities without exceeding the concurrent codec capabilities of each participating terminal, the MMCMH session intiator needs to know the concurrent codec capabilities of all the other terminals.  MSMTSI terminals can use the concurrent codec capabilities exchange procedures specified in this clause to obtain this information in a compact format.  Furthermore, the specified procedures can be used to negotiate, in a compact manner, which concurrent codecs to use for the MMCMH session.

S.5.7.2 The Compact CCC SDP Attribute

The Compact CCC SDP attribute enables MSMTSI terminals to communicate the CCC information in a more compact format.  The ABNF definition is as follows:
ccc-list 
= "a=ccc_list:" codeclist 1*63( "|" ccc-prof )

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

ccc-prof  
= "ENC:" num *63( rule num ) ":DEC:" num *63( rule num )

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 subtype name of a codec as defined in the RTP payload format for that codec, e.g. "H264" for H.264 as defined in [28] and "H265" for H.265 as defined in [29], respectively.
codeclist is an ordered list of the different codecs that are supported by the terminal.  The codecs should be listed in order of decreasing complexity from left to right for the "," rule to indicate the ability to substitute an instance of a more complex codec with a simpler one.  
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 in a particular CCC profile (ccc-prof) 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).  num specifies the maximum number of instances of the particular codec that can operate concurrently when all the other codecs in the same ccc-prof have their corresponding num of instances operating. 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.  

There can be multiple ccc-prof‘s to indicate support of different configurations of concurrent encoders and decoders, e.g., to indicate that supporting less concurrent encoders enables the terminal to support more concurrent decoders. ccc-prof‘s should not be in conflict with each other, i.e., indicate a different maximum number of instances (num) of a particular codec when the maximum number of instances of all the other codecs in the ccc-prof‘s are the same.  If a conflict is detected between ccc-prof‘s, the information from the first ccc-prof among the conflicting ccc-prof‘s is used and all the other conflicting ccc-prof‘s are ignored.
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.
S.5.7.3 Using the Compact CCC SDP Attribute for CCC Exchange

The SIP OPTIONS method specified in RFC 3261 is used to query the capabilities of another terminal by asking the conference participant to send a copy of the SDP it would offer. 

For example, the SIP OPTIONS request may be made in-advance of a conference call and the SIP OPTIONS response be stored for the queried terminal. Alternatively, immediately before setting up a conference, the conference initiator may query the capabilities of all the terminals it plans to invite for which it does not have the information pre-stored.

In single source multi-unicast (SSMU) topology [152], the MRF sends the SIP OPTIONS request to each of the terminals before setting up the conference. The terminals send the SIP OPTIONS response to the MRF. The MRF can then use this response information to pre-configure and send the SDP Offers to the terminals using simulcast and multiple m- lines for the MSMTSI session. Alternatively, for the case where MSMTSI terminals call in and sends SDP Offers to MRF (instead of MRF calling out), the MRF can still use knowledge from SIP OPTIONS response to adjust its SDP Answer.

In multi-unicast topology, the conference initiator sends the SIP OPTIONS request to each of the conference participants well in-advance of the conference call. Upon receiving the SIP OPTIONS response from the participants, the conference initiator may store the encoding/decoding preferences of the conference participants for setting up the MSMTSI session. 

A new content type cccex, is used to request the ccc_list attribute (see S.5.7.4).  The SIP OPTIONS response shall contain the text that follows "a=ccc_list:" when using the ccc_list attribute.

SIP OPTIONS SDP examples are given in Clause T.3.4.
S.5.7.4 Using the Compact CCC SDP Attribute for Session Initiation

S.5.7.4.1 General

MSMTSI terminals shall be able to interpret and respond to the ccc_list attribute included in an SDP answer.  MSMTSI terminals should include the ccc_list attribute in an SDP offer to reduce the size of the offer when multiple media configurations of concurrent codecs are being offered.
S.5.7.4.2 SDP Offer Rules

When an MSMTSI terminal generates an offer that includes the ccc_list attribute, it shall include only a single instance of the ccc_list attribute, and one or more media configurations which together cover all the possible concurrent codec configurations that the offerer can support. If the included media configuration(s) offer more concurrent codec configurations than the offerer can support, the offering MSMTSI terminal shall use the ccc_list attribute to indicate to the answerer additional restrictions to the media configurations included in the offer. This allows the MSMTSI offerer to include a single media configuration without using MediaCapNeg and requiring much fewer lines of SDP.

When an MSMTSI terminal includes the ccc_list attribute in an SDP offer it shall check whether the ccc_list attribute is included in the SDP answer it receives.  If the attribute is included, the offering MSMTSI terminal may store this CCC information about the other terminal for use in future sessions.  If multiple instances of the attribute are included in the SDP answer, the offering MSMTSI terminal shall ignore all but the first instance.  If the attribute is not included, the offering MSMTSI terminal shall check that it can support the media configuration selected in the SDP answer in the MMCMH session.  If the offering MSMTSI can not support the selected media configuration, it shall send a re-INVITE to the answering terminal without including the ccc_list attribute in the new SDP offer.
S.5.7.4.3 SDP Answer Rules

When an answering MSMTSI terminal receives an offer that includes the ccc_list attribute, it shall include exactly one instance of the ccc_list attribute in the SDP answer.  If multiple instances of the attribute are received in the offer, the answering MSMTSI terminal shall ignore all but the first instance.  The answering MSMTSI terminal may store this CCC information about the offering terminal for use in future sessions.

When an answering MSMTSI terminal includes the ccc_list attribute in an SDP answer, it shall set the attribute to describe the complete concurrent codec capabilities of the answering MSMTSI terminal, independent of what was received in the SDP offer.  
*** End 1st change ***
*** Start 2nd change ***
T.3.4
SIP OPTIONS request for multi-stream audio support

This offer includes multi-stream audio, sending simulcast with multiple codecs for the main audio, receiving two additional audio participants for local rendering, and receiving codec simulcast for all received audio streams. All video is omitted in this example, for brevity, but could be added according to any of the other examples in this annex.

Blank lines are here added in the SDP for improved readability, but are not included in an actual SDP. SDP lines specifically interesting to this example are highlighted in bold, which would also not be the case in an actual SDP.

Table T.11 shows an example SIP OPTIONS request from an MRF or a conference initiator. Table T.12 shows an example SIP OPTIONS response from a conference participant to the MRF or the initiator. The SIP OPTIONS response includes the SDP Offer of the conference participant. From Table T.12, the conference participant can allow for three concurrent encoding and three concurrent decoding of audio streams. 

Table T.11: Example SIP OPTIONS request from an MRF or a conference initiator

	SIP OPTIONS request

	      OPTIONS sip:cccEx@mmcmh.com SIP/2.0

      To: <sip:cccEx@mmcmh.com>

      From: P1 <sip:p1@msmtsi.com>;tag=TR26980
      Call-ID: abcdefgh
      CSeq: 16384 OPTIONS

      Max-Forwards: 100
      Via: SIP/2.0/UDP msmtsi.com; branch=z9hG4bKxxxxxx
      Contact: <sip:p1@msmtsi.com>

      Accept: application/cccex



Table T.12: Example SIP OPTIONS response from a conference participant to the MRF or the initiator

	SIP OPTIONS response

	SIP/2.0 200 OK

Via: SIP/2.0/UDP msmtsi.com; branch= z9hG4bKxxxxxx; received=10.10.10.10

To: <sip:cccEx@mmcmh.com>;tag= TR26980E

From: P1 <sip:p1@msmtsi.com>;tag=TR26980

Call-ID: abcdefgh

CSeq: 16384 OPTIONS

Allow: INVITE, ACK, CANCEL, OPTIONS, BYE

Accept: application/cccex

Content-Type: application/cccex

EVS:AMR-WB:AMR|ENC:1;1;1:DEC:3,1,1


*** End 2nd change ***
