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Introduction
In SA4#112, Audio mixing of multiple streaming in ITT4RT (S4-210202) and in SA4#113, Signaling for Audio mixing gain ( S4-210580) was accepted to be included in the PD. The adopted solution in PD is codec agnostic (i.e. works for any audio codec and cross audio codecs).
 Since IVAS has not been completed yet and we don’t know if it will provide such feature for Phase 2, we propose including the adopted solution in dCR for now. Adoption of the solution into dCR allows the text to be reviewed with other dCR text for alignment and consistency (since it uses SDP signaling). If IVAS solution for Phase 2 provides an equivalent feature and the signaling for audio mixing gain is not needed, it can be taken out  at the time of adopting IVAS in dCR.


Y.X Audio mixing
When multiple audio streams are transmitted from the ITT4RT-Tx client, the ITT4RT-Rx client decodes and downmixes these audio streams before rendering. The recommended mixing gain of different audio streams is defined by the ITT4RT-Tx client and updated during the session. This setting is used by the ITT4RT-Rx client to mix the audio streams if it chooses to accept ITT4RT-Tx’s recommendation. The ITT4RT-Rx client can overwrite this setting at any time. 
For downmixing multiple audio streams, the ITT4RT-Tx client sends the recommended mixing gain for each audio source of that sender: r0, r1, .., rN for the 360 video (a0) and overlay videos a1, a2, .., aN respectively and  therefore recommend the mix of r0*a0+r1*a1+……+rn*an. 
The ITT4RT-Tx client indicates the audio mixing gain value to the ITT4RT-Rx client via SDP (see Y.X.1) or RTP header-extension based solution (see Y.X.2). An ITT4RT-Tx client supporting both methods may include both in an offer SDP. 
An ITT4RT-Rx client receiving an offer with both methods shall choose only one method in the SDP answer, even if it supports both.
[bookmark: _Hlk80367129]Y.X.1 SDP based solution
The ITT4RT-Tx client in teminal may indicate the mixing gain of the 360-degree audio and overlay audio by including a media-level attribute "3gpp_audio_mix_gain", in the SDP offer or answer description of each sent media stream, for describing the audio mixing gain, with the following ABNF:
[bookmark: _Hlk80364734]a=3gpp_audio_mix_gain:<audio-mixing-gain-value>
The parameter  <audio-mixing-gain-value> describes the audio mixing gain in dB via signed integer with values between “-127” and “0” and linear weighting between the extreme ends (hence the numerical values directly represent the gain in dB). The -128 value is used for muting the channel.
The ITT4RT-Rx shall include the attribute a=3gpp_audio_mix_gain: <audio-mixing-gain-value> in its SDP offer or answer descriptrion if the ITT4RT-Rx wants to receive the audio mixing. If ITT4RT-Rx does not include a=3gpp_audio_mix_gain in its SDP offer or answer description, the ITT4RT-Tx client in terminal shall not include any a=3gpp_audio_mix_gain in its response or its future offers. 
The ABNF syntax for the 3gpp_audio_mix_gain attribute is the following:
Name: 					3gpp_audio_mix_gain
Value:		 			audio-mixing-gain-value
Usage level: 			Media
Charset dependent:	No
Formal syntax:
audio-mixing-gain-value = 	0 /
"-" POS-DIGIT /
"-" POS-DIGIT DIGIT /
"-1" ("0" / "1") DIGIT /
"-12" zerotoeight  ;   0 to -128
zerotoeight = %x30-38 ; 0 to 8
Y.X.2 RTP based solution
For RTP based solution, the packet of each RTP audio stream can indicate, in an RTP header extension, the mixing level of that audio sample, carried in the RTP packet with the following RTP extension.
                    0                   1
                    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5
                   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
                   |  ID   | len=0 |audio-mixing-gain| 
                   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
Audio mixing gain using One-Byte Header Format
The 4-bit ID is the local identifier of this element. The 4-bit length is the number, minus one, of data bytes of this header extension element following the one-byte header. The URI for declaring the audio mixing gain header extension in a Session Description Protocol (SDP) extmap attribute [95] and mapping it to a local extension header identifier is
        urn:3gpp:rtp-hdrext:audio-mixing-gain

The header extension is present only in the first/ first few packets of the RTP audio stream and is  repeated when the mixing gain needs to be updated for optimality. The audio mixing gain is expressed in dB via signed integer with values between "-127" and "0" and linear weighting between the extreme ends (hence the numerical values directly represent the gain in dB). The -128 value is used for muting the channel. The meaning of positive values other than 0 is undefined and shall be ignored if received.
Proposal
The proposal is to agree on including the proposed text to the dCR.
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