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1 Introduction

S4-160023 and S4-160130 discuss potential impacts of codec stability (bug fixes) and delay aspects on the MCPTT codec selection. In this contribution, the source addresses these aspects and the concerns raised in S4-160023 and S4-160130.

2 AMR-WB vs EVS

The 3GPP EVS codec was standardized in Release 12 (Dec 2014). EVS selection and characterization testing (both subjective and objective) in 3GPP was quite exhaustive, on a much larger scale relative to AMR-WB testing. 
In fact, all the 3GPP codecs were EXTENSIVELY tested/investigated during standardization, in qualification-selection-characterization-verification phases. When approving the specs (of any coder), the coders were checked-verified-proven from all sides. The CRs mostly correct rare/corner cases, which is also true for S4-160135, S4-160136, and S4-160137 on AMR-WB (see ramp up test signal which does not arise in practice). In summary, the CRs do not directly and fully translate to codec instability.

Further, the EVS testing involved both CS and packet-switched MTSI profiles ranging from clean speech to noisy speech, various noise types (car, street, and office), and FERs ranging from 3% to 10% across three independent listening test laboratories (that conducted more than 50 P.800 experiments) covering more than six different languages. 

An informative JBM that meets the TS 26.114 requirements was used to test the EVS codec over packet-switched MTSI profiles 1 through 10. AMR-WB testing and performance characterization in 3GPP at that time didn’t include evaluation over packet-switched networks, e.g., a JBM was never specified and tested to compensate for the jitter. Only during the EVS testing, a tool was developed to simulate the error pattern from the MTSI profiles for AMR-WB performance comparison.

Bug Fixes, Stability
Some quality issues were noted with the AMR-WB codec (e.g., CRs S4-160135, S4-160136, and S4-160137) and the bug fixes continue to be proposed as CRs for the AMR-WB spec and the source code. Major quality issues such as muting and signal saturation/clicks are also noted in S4-160142 with signals such as Siren and other stationary tonal signals. 
EVS codec has been stress tested by several companies, many of whom were involved in AMR-WB development and had extensive experience with its ongoing deployments. This significant testing of EVS involved many aspects such as rate switching, codec mode switching, bandwidth switching, and AMR-WB IO/EVS switching. Majority of the CRs that initially followed the EVS characterization are to address these corner case rate switching, etc. Such level of extensive testing improved the robustness of the EVS codec and gave a major head start to the EVS IOT/deployment and field testing already. 
In summary, all 3GPP coders are extremely proven and stable and the EVS codec is not less stable than the AMR-WB codec.
When considering stability aspects, MCPTT service itself is a new service that may undergo a lot of system-level testing in terms of session negotiation, etc, and will have its own share of instabilities. In the entire MCPTT system, “the codec” is perhaps one of the most tested and stable components as it has gone through rigorous 3GPP Selection and Characterization processes and has been commercially deployed in VoLTE networks.
3GPP EVS JBM; MBMS Bearer
For the purposes of 3GPP testing of EVS codec, an informative JBM (TS 26.448) was used that was designed for evaluation over MTSI profiles that are representative of VoLTE and HSPA. The informative JBM was never evaluated for other profiles that are representative of MBMS bearers. While investigating the MBMS downlink packet scheduler, it was noted that the 3GPP EVS de-jitter buffer handling was not handling the low jitter scenarios well for certain scenarios (i.e., high noise, low jitter, and high FER cases). Firstly, from field testing and logs in VoLTE networks, high FERs are usually seen with high jitter. In the S4-160130 proposal, a Markov model simulated high FER error traces is combined with low jitter from the downlink MBMS scheduler.  This low-jitter high-FER scenario does not typically happen for the delay-loss profiles derived from commercial VoLTE field testing. In summary, the de-jitter buffer handling issue is not a result of the EVS codec itself. It is an issue of JBM not designed for a particular delay profile and would have arisen with any other codec, including AMR-WB. 
Further, as seen from the actual end-to-end delay measurements and experiments as described in S4-160139 and S4-160138 the JBM delay with EVS channel aware mode with partial redundancy is similar to that of the EVS non-channel aware mode. In other words, there is no delay penalty to use channel aware mode with partial redundancy to improve error resiliency performance while exploiting the fact that in PS networks, the packets may be subject to varying scheduling and routing conditions, which results in packets arriving out of order and experiencing varying end-to-end delay. 
EVS Implementation and Field Testing 
There are commercially available chipset platforms including EVS. The IOT testing of EVS has also made significant progress among many operator networks with at least two major infra vendor support already. While the EVS codec has been commercially deployed in some markets, there are even wider plans slated for launch of EVS in 2016 in multiple other markets. 

Speech Intelligibility Testing 
P.INTELL has been standardized in ITU-T Recommendation P.807 - Subjective Test Methodology for Assessing Speech Intelligibility.  Figure below shows the P.INTELL speech intelligibility scores for AMR-WB and EVS SWB-CA at FERs 2%, 8%, and 20%. From S4-160088, it can be noted that, 

· At a given FER, the EVS SWB CA is “statistically significantly better than (BT)” AMR-WB. 
· EVS-SWB CA at FER 8% is “statistically no worse than (NWT)” AMR-WB at FER 2%.
· AMR-WB at FER 8% MBMS bearer is “statistically worse than” AMR-WB at FER 2%.
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A summary of coverage gains (i.e., 38% better coverage for LTE-D bearers with EVS relative to AMR-WB), capacity gains, improved error resiliency and speech intelligibility, and speech quality can be found in S4-160088 and the TR 26.879 v13.0.0.[image: image2.png]
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