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1 Introduction
During SA4#82 the MCPTT work item update in S4-150248 [1] was agreed and afterwards approved in SA plenary in SP-150164 [2]. As part of the work item update to include the SA4 scope, the following objectives are included:

· Identify codecs, media handling, and enhancements to enable delivery of MCPTT (based on the Stage 1 and 2 requirements) in order to scope/guide the work in SA4
· Identify voice/audio codec profile of unicast and broadcast for MCPTT support
This document discusses the aspects related to the above objectives.  Some proposals regarding voice codec support are included. Furthermore, clarifications of MCPTT interworking requirements may require liaising to other 3GPP SWG such as SA6.
2 Discussion on Voice Audio Codec for MCPTT over MBMS bearer and over unicast
2.1 Voice related requirements from Stage 1 TS 22.179 [3]
From TS 22.179, the following voice related requirements are found:
Voice Quality:

· [R-5.14-001] The MCPTT Service shall provide a mechanism to accommodate ongoing encoder/decoder (codec) improvements within LTE.

· [R-5.14-002] MOS-LQO shall achieve the noise reduction performance of TIA-102.BABG [10] Table 3-1.

· [R-5.14-003] MOS-LQO shall achieve a noise reduction performance for the 3GPP Adaptive Multi-Rate Wide Band codec (AMR-WB TS 26.190 [11] and TS 26.194 [12] that is equal to or greater than that specified for the P25 full rate and half rate voice codecs in TIA-102. BABG [10].
· [R-6.15.5-001] The MCPTT UE shall support at least one mandatory 3GPP voice codec.

NOTE:
The UE implementation could include other non-3GPP voice codecs, e.g., TETRA voice codecs, P25 voice codecs [4].

· [R-6.15.5-002] When an MCPTT call is within one MCPTT system the average MOS-LQO shall be greater than or equal to 3.0 measured according to the ITU standard Perceptual Evaluation of Speech Quality (PESQ) as defined in P.862 [7] and P.862.1 [8].

· [R-6.15.5-003] When an MCPTT call involves interworking with other non-LTE PTT systems the average MOS-LQO shall be greater than or equal to 2.7 measured according to the ITU standard PESQ as defined in P.862 [7] and P.862.1 [8].

· [R-6.15.5-004] When an MCPTT call is within one MCPTT system the average MOS-LQO shall be greater than or equal to 3.0 measured according to the ITU standard Perceptual Objective Listening Quality Assessment (POLQA) as defined in P.863 [9].

· [R-6.15.5-005] When an MCPTT call involves interworking with other non-LTE PTT systems the average MOS LQO shall be greater than or equal to 2.7 measured according to the ITU standard POLQA as defined in P.863 [9].
Voice Interworking P25:
· [R-6.18.3.2-003] Interworking between the MCPTT Service and P25 shall support interoperable MCPTT Group Calls between MCPTT Users and P25 subscriber units and consoles.

· [R-6.18.3.2-005] Interworking between the MCPTT Service and P25 shall support end-to-end encrypted MCPTT Group Calls between MCPTT Users and P25 subscriber units and consoles. 
·  [R-6.18.3.2-017] Interworking between the MCPTT Service and P25 shall support a means of reconciling codecs between interoperable calls.

Voice Interworking TETRA:
·  [R-6.18.3.3-005] Interworking between the MCPTT Service and TETRA shall support end-to-end encrypted MCPTT Group Calls between MCPTT Users supporting the TETRA voice codec and end-to-end encryption and TETRA mobile stations and consoles.

· [R-6.18.3.3-012] Interworking between the MCPTT Service and TETRA shall support end-to-end encrypted PTT Private Calls between an MCPTT User supporting TETRA codec and encryption and a TETRA mobile station or console.

· [R-6.18.3.3-013] Interworking between the MCPTT Service and TETRA shall support a means of reconciling codecs between interoperable calls when not end-to-end encrypted.

· [R-6.18.3.4-009] Interworking between the MCPTT Service and TIA-603 systems shall support a means of reconciling codecs between interoperable calls.
2.2 Mandatory 3GPP codec support for MCPTT over MBMS and over unicast
Based on stage 1 requirement summarized in section 2.1, the 3GPP codec recommended is AMR-WB, and that codec shall be used to fulfill requirement [R-6.15.5-001] from stage 1.
2.3 Optional 3GPP codec support for MCPTT over MBMS and over unicast bearer

It should be optional and allowed to support other 3GPP codecs such as EVS and AMR-NB for MCPTT over MBMS bearer and unicast bearer.

For EVS, it is certainly a good candidate in support of the following stage 1 requirement:

· [R-5.14-001] The MCPTT Service shall provide a mechanism to accommodate ongoing encoder/decoder (codec) improvements within LTE.

For AMR-NB, we believe this codec exceeds the minimum MCPTT requirements, and it could also perhaps be used for interworking with legacy such as TETRA, which is understood to have support for AMR 4.75K [4].

2.4 Codec aspects for encryption end to end

Based on requirements in section 2.1, specifically [R-6.18.3.2-005] for P25, and [R-6.18.3.3-005] and [R-6.18.3.3-012] for interworking with TETRA, it is required for the MCPTT system to support end-to-end encryption.  Based on this requirements, it is assumed that a 3GPP MCPTT terminal that would have to support end to end encryption implying support of the TETRA or P25 codec, as applicable for the deployment. There have been discussions whether or not the MCPTT system could have a gateway for supporting encrypted P25 or TETRA codec towards legacy systems, and have encrypted 3GPP codec from the gateway to the UEs. However, it is understood that this is not what is assumed for the requirement from TS 22.179.
2.5 Codec aspects for MCPTT interworking with TETRA and P25

Both TETRA and P25 system have interworking requirements to G.711 codec, and thus this may be used as interworking codec between MCPTT in 3GPP and P25 and TETRA, if there is no end-to-end encryption enabled. If end-to-end encryption is required, then G.711 codec cannot be used, so the outcome of the discussion in section 2.4 has to be resolved first.
3 Proposal
We propose to adopt AMR-WB as the mandatory 3GPP codec for MCPTT application, and propose to include the text of section 2.2 in the MCPTT SA4 TR.
We also propose AMR-NB and EVS as optional codec for MCPTT. We propose to include the text from section 2.3 in the MCPTT SA4 TR.

We further proposed to liaise to 3GPP SA6 and 3GPP SA1 to get a clarification of the end-to-end encryption case with legacy systems such as TETRA and P25, and in particular if a media gateway can be used to transcode from either TETRA or P25 specific codecs, to AMR-WB, or if it is needed to have support of TETRA and P25 codec in MCPTT UE in 3GPP.
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