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1. Introduction
The current architecture does not deal with multi-talker control. The proposed solution suggests to add a permanent voice bridge for mixing the media streams from multiple talkers before providing it to multi-talker listeners. On top of that existing functionalities and reference points need to be enhanced to handle floor control for the multi-talker feature. 
2. Reason for Change
The gap analyses on multi-talker control related architecture enhancements lists gap #2 and gap #3, which are on defining functional entities managing floor control and asking for a permanent voice bridge in the MCPPT server.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.790 v0.3.0.
* * * First Change * * * *

5.x
Solution #x: Architectural enhancements to support multi-user talker control
5.x.1
Description

The multi-talker control function manages the multiple talker facilities in combination with the multi-talker participants.
MCPTT-4 is the unicast reference point for talker control purposes. MCPTT-9 reference point is an option when using multicast services, but for railway communications is not required by stage 1.
Multi-talker on-network communication requires a centralised voice bridge as part of the media distribution function. This voice bridge concatenates the outgoing voice media of each talker into a single combined voice media delivered to the group listeners.
For this purpose, reference points MCPTT-7 and MCPTT-8 are reused, but existing functionalities must be extended.
NOTE 1:
Whether media mixing in the network or in the UE is applied can be configured by the network.
Figure 5.x.1-1 shows the functional model for the application plane of the MCPTT service operating in multi-user talker mode.
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Figure 5.x.1-1: Functional model for the application plane of the MCPTT service operating in multi-talker mode
-
MCPTT-7 carries unicast media between the function of the MCPTT server and the media mixer of the MCPTT UE.

-
MCPTT-8 carries multicast media from the multi-talker media bridge function of the MCPTT server to the media mixer of the MCPTT UE.
-
MCPTT-4 carries unicast floor control signalling between the multi-talker control server of the MCPTT server and the multi-talker participant of the MCPTT UE.
-
MCPTT-9 carries multicast floor control signalling between the multi-talker control server of the MCPTT server and the multi-talker participant of the MCPTT UE.

5.x.2
Architectural requirements

A multi-talker voice bridge using the media mixing function in the media distribution function (3GPP TS 23.379 [3] sub-clause 7.4.2.3.5) is used for mixing voice in the MCPPT server.
NOTE 2:
Media mixing in the network cannot be used when e2e encryption is required, but e2ae encryption (between the client and the network) is still Each UE requires to receive a different mixed audio, as the own voice should not be part of the mixed stream.
Editor's note:
Whether each UE requires to receive a different mixed audio, as the own voice should not be part of the mixed stream, is FFS.
A multi-talker control server, which relies on to be extended floor control functionality in the MCPTT server, is used together with an enhanced multi-talker participant in the MCPTT UE.
5.x.3
Solution evaluation

The solution provides an architecture suggesting a permanent voice bridge in the MCPTT server and new functional entities managing floor control for the multi-talker feature addressed by gap #2 and gap #3 in sub-clause 4.7.1.1.3.
* * * End of Change * * * *
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