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1 Introduction
This paper identifies issues and considerations in the use of mandatory and recommended codecs in MCPTT sessions.  Based on this analysis it proposes how SA4 should select and specify the recommended and mandatory codecs for MCPTT.
2 Common Codec Constraints of MCPTT
MCPTT has the following scenarios/use cases that impact the use of mandatory/recommended codecs:
· The group communication can be off-network using the D2D physical layer, in which case a transcoding function is not available.  The lack of transcoding requires that the codec selected has to be supported by all terminals in the session.  Furthermore, the D2D physical layer for group call uses a broadcast channel that is received by the group members.  This also requires that the codec selected has to be supported by all terminals in the session.
· The group communication can be on-network using a broadcast bearer.  This also requires that the codec selected has to be supported by all terminals in the session.
The need to use a common codec among all the participants impacts the ability to use any recommended codecs due to the following:
1. If one of the participants does not support the recommended codec then the call set-up will fail or require codec re-negotiation.  This raises the following issues:

a. Codec renegotiation delays the call set-up and may not be acceptable in all scenarios, especially for mission-critical communications.

b. Codec re-negotiation for MCPTT is more cumbersome than for typical point-to-point calls due to the following:

i. The responses to the session initiator regarding its selected recommended codec can come at different times from the other participants.  If some terminals are in poor radio conditions their responses may be lost or delayed due to transport layer retransmissions.  Thus the need to re-negotiate the codec may not be known until later into the call.  If the initiator waits for confirmation from all participants before sending media then the media start could be very delayed.  If the initiator starts sending media immediately, it will mean that some terminals (the ones unable to use the codec) will still experience much delay before being able to render media to the user.  The others will be interrupted when the codec is re-negotiated, likely down to a lower quality codec, thus causing a poor user experience.
ii. If the initiating terminal does not get any additional information about the other session participants (aside from a call rejection), then the initiator may have to try different recommended codecs multiple times before selecting one that all the terminals can use.

iii. If the initiating terminal receives additional codec capability information from the session participants in response to its proposed codec, this requires transmission of more information (e.g., codec capabilities/profile of the terminal) to the initiator in the reverse direction.  This will require more time to send the additional information from multiple participants and require that the initiator wait even longer before deciding on what to include in the codec renegotiation proposal, thus delaying the transmission of media.
2. To avoid setting up a session that might require codec re-negotiation the terminal can resort to the following:

a. Not use any recommended codecs and only use a mandatory codec

b. Attempt to determine out-of-band and beforehand, the codec capabilities of all the terminals it wishes to add to the call

i. This could be done by pre-provisioning the terminals with a profile that is shared among a group of callers, i.e., the Rennes Police Department; the members of the MBS SWG.

ii. Or this could be obtained through some capabilities exchange performed out-of-band which may be application- or lower-layer based.
3. Even when all the terminals in a session can support the selected recommended codec, this still places constraints or impacts performance if the group wants to add another caller to the existing session.  This raises the following issues:

a. The participants would have to know beforehand that the new caller can support the codec they are using.  How can this be easily done in a user-friendly way?

b. If the above is not known, there is a chance they would have to renegotiate their codec and “dumb-down” their media to match that of the new caller. 

c. If there is a re-negotiation to another codec there will be disruption in the call and the existing callers will most likely notice a degradation in call quality, e.g., going from SWB to WB, or from WB to NB audio.  This results in a very poor user experience.

3 Requirements on Transcoding Functions in the Network

In on-network point-to-point communications which allow use of a transcoder function, there are some challenges that should be considered when attempting to use a recommended codec for MCPTT.
1. There needs to be a transcoder function to support use of recommended codecs.  How does the terminal know that there is a transcoder function in the network?

2. The transcoder function has to support the recommended codec in order for the terminal to be able to use the codec, even if all the other terminals in the call support the recommended codec.  An MRFC cannot allow a recommended codec that its MRFP does not support to be included in the SDP Offers relayed to the called participants.  If some of the participants answer using the recommended codec while others do not, the MRFP will not have the proper codecs to support the session.
Therefore, for a MCPTT group to be able to use a recommended codec for its on-network sessions without codec-renegotiation requires that the network transcoding function shall support the recommended codec.  This becomes complicated to ensure when the MCPTT group is not closely coordinated with the MNO who owns and operates the transcoder function in the network.  For example, how does the MBS SWG user group ask/guarantee that the Orange network in Rennes supports EVS transcoding?

4 Conclusions

A codec that is important for MCPTT communications should be mandated for MCPTT terminals.

A codec that has features that are “nice to have” for MCPTT can be recommended for MCPTT terminals and mandated for network transcoding functions supporting MCPTT sessions.

5 Proposal

The analysis in sections 2 and 3, and conclusions in section 4, be included in clauses 5.1.2 and 5.1.3 of [1]. 
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