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1. Summary
In this document the source reviews the audio quality requirements detailed in TS 22.179 Mission Critical Push to Talk (MCPTT) and as a consequence proposes that the EVS Codec should be recommended by SA4 for this application. The TR should state that EVS should be supported in MCPTT.
The EVS Codec Primary modes, with enhancements in quality, channel robustness and spectral efficiency, or the EVS AMR-WB IO mode, with its enhancements to channel robustness and quality for non-speech signals, would all be beneficial to MCPTT.
If agreement is reached on a general recommendation of the EVS codec for MCPTT, suitable text will be proposed for inclusion into the TR, once the skeleton contents list has been agreed.
2. Discussion
TS 22.179 Mission Critical Push to Talk (MCPTT) lists several requirements which relate to the audio quality and codec support within MCPTT. Many of the QoS requirements relate to call set-up times, which are crucial to PTT systems but are almost entirely independent of the codec, but some relate to intrinsic audio quality. 

The following extracts seem relevant here…
· Subclause 6.18.1.2, (Application layer roaming and interworking between MCPTT systems) states that the MCPTT UE “shall support at least one mandatory 3GPP voice codec.” 
· Subclause  6.16.3 (Audio / Voice Quality) goes on to state that “MOS-LQO shall achieve a noise reduction performance for the 3GPP Adaptive Multi-Rate Wide Band codec (AMR-WB [11] and [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].” 
· Sublause 6.16.3 (Audio / Voice Quality) also states that “The MCPTT service shall provide a mechanism to accommodate ongoing encoder/decoder (codec) improvements within LTE.”

Taken together these requirements might be read as implying that the “at least one mandatory 3GPP voice codec” would be AMR-WB but the source considers that in fact all of the 3GPP Audio codecs, including AMR, will exceed the quality and noise performance of the P25 codecs (IMBE and AMBE+2). This is especially the case when the bit rate advantages of the 3GPP codecs is taken into account and when the ubiquitous use of noise reduction on 3GPP UE’s is also considered.

Clearly codec developments beyond AMR and AMR-WB should also be taken into account. The EVS codec would certainly qualify as an “ongoing encoder/decoder (codec) improvement within LTE” and, when compared to AMR or AMR-WB, the EVS codec does indeed deliver significant improvements as illustrated in TR 26.952 which would be beneficial to MCPTT. The improvements over AMR and AMR-WB are significant in terms of audio quality, spectral efficiency and bit rate, as well as frame erasure resilience. These are all clearly pertinent to the MCPTT application where good audio intelligibility is paramount both On-Network and Off-Network (Clause 7 of TS 22.179). 
Off-Network Use is a particularly challenging aspect of MCPTT. In these situations good frame erasure performance combined with excellent audio quality and high bandwidth efficiency will be very important. These are clearly areas where the EVS codec excels and demonstrates significant benefits over existing 3GPP audio codecs.

It should be noted that for error resilience comparisons, the AMR-WB codec references in the EVS development and in TR 26.952 were actually based upon ITU-T G.718 – a significantly more robust variant than the 3GPP AMR-WB.

3. Recommendation
The source proposes that the EVS Codec should be recommended by SA4 for MCPTT. The TR should state that EVS should be supported in MCPTT.
Unfortunately, at the time of writing, the contents list is unavailable for the TR (“Study on media, codecs and MBMS enhancements for Mission Critical Push to Talk over LTE”). However, if agreement is reached on this general recommendation of the EVS codec for MCPTT, suitable text will be proposed for inclusion into the TR once the skeleton contents list has been agreed.
