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1. Introduction
Rel-15 stage 1 normative changes for railway communication are focused on multi-talker control and functional alias(es). These two new features may have impacts on the existing mission critical architecture for MCPTT. This paper analyses multi-talker control related architectural impacts and suggests potentional gaps to TR 23.790. 
2. Reason for Change
Since Rel-15 stage 1 normative changes has been agreed, the gap analyses in TR 23.790 needs reconsideration.

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 * * * *

4.7
Architecture enhancement(s) for railway communication
4.7.1
Introduction

The gap issue on railway communication internal functional partitioning with MC service functions and the transport facilities, e.g. LTE as well as interfaces between them are addressed in this section.

4.7.1.1
Multi-talker control
4.7.1.1.1
Description

Multi-talker control allows more than one MCPTT talker to transmit at same time. The maximum number of concurrent MCPTT talkers is preconfigured and can be increased or lowered during an ongoing multi-user communication. For the gap analysis 3GPP TS 23.379 [3] is referenced.
In 3GPP TS 23.379 sub-clause 7.3.1 specifies that floor control as the only applicable algorithm. Necessary floor control functions are part of the floor control server and the floor participant application. Incoming and outgoing voice media is combined by the media mixer function in the MCPTT client as illustrated in figure 4.7.1.1.1-1.
Figure 4.7.1.1.1-1 shows the functional model for the application plane of the MCPTT service.
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Figure 4.7.1.1.1-1: Functional model for application plane of the MCPTT service
-
MCPTT-7 carries unicast media between the media distribution function of the MCPTT server and the media mixer of the MCPTT UE.

-
MCPTT-8 carries multicast media from the media distribution function of the MCPTT server to the media mixer of the MCPTT UE.
-
MCPTT-9 carries multicast floor control signalling between the floor control server of the MCPTT server and the floor participant of the MCPTT UE.
-
MCPTT-4 carries unicast floor control signalling between the floor control server of the MCPTT server and the floor participant of the MCPTT UE.
4.7.1.1.2
Architectural considerations
-
User Plane

-
Multi-talker on-network communication may require audio mixing as part of the media distribution function. Audio mixing is performed so that the media of each talker is mixed into a single combined audio delivered to group listeners, or
-
if the audio is not mixed by the network and multiple audio streams need to be delivered to group listeners, the UE must mix the received audio streams. The number of audio streams corresponds to the maximum number of simultaneous talkers allowed for the group.
· Control Plane

1.  -
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 and can be reused. MCPTT-9 reference point is an option when using multicast services, but for railway communications is not required by stage 1. Multi-talker participant in the client and multi-talker control server in the network may be new functional entities, if the deviation from floor control server and participant is significant. 
2. -
MCPTT-3 may require some enhancements in correspondence with the multi-talker control server.

4.7.1.1.3
Potential gaps 
1.
Study whether new functional entities are required which act as multi-talker control server and multi-talker participant or whether existing floor control functional entities can be enhanced and re-used.
2.
Study whether multi-talker audio mixing is done in the MCPTT server or locally in the UE. Alternatively, if both options can be supported and dynamically selected on demand.
3.
Study whether the existing voice codec for MCPTT allows multi-talker audio mixing in the MCPTT server.
4.
The interconnection with other MCPTT servers (via MCPTT-3) may require several procedure enhancements to handle multi-talker control.
5.
Study issues when MBMS is used and the audio mixing options need to be supported as described under gap #2.




* * * End of Change * * * *
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