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Abstract: One of the key issues to support multi-talker is how media plane is handled, and this discussion paper focuses on the impact of media plane solutions may introduce.

1. Introduction

It was agreed by SA1 that “MCPTT Groups configured for multi-talker control” feature shall be supported in Rel15 MCPTT, which is captured in the latest TS 22.179 v15.0.0.  Multi-talker control can be used by both FRMCS system as well as other industry.
Media plane handling solution is one of the key issues to support multi-talker feature, which may impact the bandwith consumption, UE capability, and moreover MCPTT architecture and information flow design. Hence in the light of the analysis provoided in this contribution, we propose SA6 makes a decision on this issue.
2. Discussion

Generally two media plane handling solutions can be considered to execute mixture function of simultaneous voice flows from multiple talkers, which are
Option1: UE based multi-talker voice mixture;
Option2: MCPTT server based multi-talker voice mixture;
We will give an analysis of these two options from the following aspects

a) Bandwidth consumption
b) UE capability requirement

c) Security impact

d) EPS impact
2.1 Bandwidth consumption

For UE based multi-talker mixture solution, the bandwidth consumption is directly related with the talker number, when talker number increases and the bandwidth consumption increase proportionally. eMBMS transmission scheme can be used for both talkers and listeners. Compared to unicast transmission scheme, eMBMS transmission may save bandwidth consumption to some extent, but it also increases proportionally as talker number rising.
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Figure1: UE based multi-talker voice mixture
For MCPTT server based multi-talker voice mixture solution, the bandwidth consumption is related to the proportion of talkers and listeners in a session. Since each talker should not hear the voice of himself or herself, the downlink media flow of each talker is unique. From talker’s perspective, each talker needs to receive only one voice flow in downlink. From listener’s perspective, all listeners receive the identical voice flow and each listener needs to receive only one voice flow. For MCPTT talkers only unicast transmission scheme can be used and for MCPTT listeners both unicast and eMBMS transmission scheme can be used.
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Figure2: MCPTT server based multi-talker voice mixture

In the listener dominant scenario where the listener number is far larger than talkers, the downlink bandwidth consumption can significantly saved since only one voice flow is transmitted in downlink. On the other side, in the talker dominant scenario where talker number is far larger than listener, since each talker receive an unique voice flow in downlink and the bandwidth consumption is not significantly impacted by voice mixture position.
2.2 UE capability requirement
For the UE based media plane mixture solution, the maximum simultaneous takers (e.g. 10 or 256) to be supported has an impact on UE handling capability, it is hard to extend UE capability as long as it is rolled out, and UE has to be designed to support the ceiling of maximum simultaneous takers defined by specification.
For the MCPTT server based media plane mixture solution, the media plane handling capability can scale according to simultaneous active taker number of system, and it is more easily in practice to extend MCPTT server media plane handling capability.

2.3 Security impact

For the UE based media plane mixture solution, the E2E media plane encryption is not impacted, since the media flows are finally received, decrypted and mixed at the target UE.

For the MCPTT server based media plane mixture solution, the media flows are decrypted and mixed at the MCPTT server and then transmitted to the target UE. To achieve this, MCPTT server need the security parameters for E2E encryption, and currently according to SA3 specification, this is allowed for group call scenario.
2.4 EPS impact

For the UE based media plane mixture solution, each time a new taker joins and the guaranteed downlink transmission rate requirement increases and an EPS bearer modification procedure have to be invoked to extend the downlink GBR parameter for both talkers and listeners. (Here we assume the GBR EPS bearer is used to carry voice flow for guaranteed QoS performance). 
For the MCPTT server based media plane mixture solution, each time a new taker joins and the guaranteed downlink transmission rate requirement does not change and thus no EPS procedure is invoked.
3. Conclusion
According to the comparison table provided below, the main impact introduced by MCPTT server based multi-talker voice mixture solution is that MCPTT server has to execute media plane decryption and mixture function, and this may increase MCPTT server media plane handling load. Since the media plane handling capability of MCPTT server can be easily extended, the media plane latency performance will not be significantly impacted as talker number increases.
	
	Bandwidth consumption
	UE capability requirement
	Security impact
	EPS impact

	Option1: UE based multi-talker voice mixture
	Depends on scenario
	Depends on the maximum simultaneous voice flows to mix 
	No impact
	Extension of the GBR bearer bits rate when new talker joins

	Option2: MCPTT server based multi-talker voice mixture
	Depends on scenario
	No impact
	Media plane decryption required at MCPTT server
	No impact


Table1: Comparison of multi-talker voice mixture solutions

Proposal: MCPTT server based multi-talker voice mixture solution is adopted by SA6 as a basic work assumption.
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