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This contribution is a resubmission of S4-AHM385 with a corrigendum consisting in a change of loss profiles: Wrong profiles at 12% PLR for EVS without redundancy were corrected (the actual PLR was higher than 12%).

Loss profiles were replaced by new ones at 3, 6, 9, 12% PLR for complete verification purposes. Objective test results were recomputed for the new patterns, the only significant change compared to S4-AHM385 is for EVS bit rates with no redundancy at 12% PLR. 

1 Introduction

This input is an update of S4-171227.
The Study Item on enhanced VoLTE performance (FS_eVoLP) was approved at SA#77 (Sept. 2017) - see SP-170615. The objectives of this feasibility study are to investigate:

1. Guidelines or requirements to ensure that MTSI clients send requests to adapt to robust modes of codec operation when necessary.  This study may require investigating performance results for different conditions and adaptation procedures.

2. Mechanisms to indicate at setup a terminal’s ability to send adaptation triggers (e.g. to adapt to the most robust codec mode).

3. Evaluate the impact of proprietary client implementations of Packet-Loss Concealment and Jitter Buffer Management (JBM) on having different Max PLR and potential mechanisms to indicate this to the network.

We focus on the first objective, and specifically on the investigation of performance results for different conditions and adaptation procedures.

2 Objective test results for EVS in noisy channel (random packet loss)
In the EVS standardization exercise, the performance of application-layer redundancy for EVS was not evaluated. We present here some objective test results to investigate the performance in random packet loss conditions with or without 100% application-layer redundancy.

The test setup is derived from EVS qualification scripts (host lab for Experiment J: SWB clean speech with channels errors). The EVS codec (TS 26.442 v14.0.0) was operated in SWB (32 kHz sampling rate) at 9.6, 13.2, 16.4 and 24.4 kbit/s at different target packet loss rates (0, 3, 6, 9 and 12%). The simulation included 100% application-layer redundancy (offset=2). Loss patterns were generated as in EVS qualification with the 'gen-patt' tool from ITU-T STL with gamma=1 (i.e. Gilbert model operated with random errors and no memory). To test EVS Channel-Aware Mode at 13.2 kbit/s (with default settings: HI, offset 3), the loss profiles at 3, 6, 9, 12% were extended to delay/loss profiles by setting a fixed-delay for good frames and the EVS VOIP decoder was used.

The test signal was a set of 30 French double sentences of 8s (3 male + 3 female, with 5 sentences per talker) repeated twice to have an overall number of 60 double sentences - this doubling of test samples was used to get smaller confidence intervals while allowing a longer loss pattern. The overall number of processing frames was 24,500 (60*8*50 frames of speech, with a 10s silence preamble accounting for 500 frames). 

Test results are shown in Figure 1 in terms of average POLQA scores. The average POLQA scores were obtained over individual double sentences (POLQA 2.4 in SWB mode, 48 kHz sampling rate operation, level adjustment disabled).

Packet loss patterns used a random generation with a uniform i.i.d distribution, therefore the performance with 100% application-layer redundancy at PLR rate p corresponds to the performance without redundancy at PLR rate p2 (in the asymptotic case). Figure 1 confirms this expected performance for 100% application-layer redundancy (denoted by '2xbit rate') for the tested channel conditions. The results presented here show that this type adaptation can give a good level of resilience, however one has to recall that this comes at the price of approx. doubling bit rate. Figure 1 also confirms that for higher loss rates EVS-CAM (partial redundancy) is better than EVS Primary rates without redundancy.

Note that, unlike S4-171227, confidence intervals are not shown in Figure 1 to improve readability (see S4-171227 for the same results including confidence intervals).
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Figure 1: Test results for EVS Primary (SWB) performance in loss conditions, with and without application-layer redundancy.

In VoLTE, for instance for the EVS configuration with br=9.6-24.4 kbit/s, bw=swb, one may afford the 2*9.6 kbit/s (redundancy) condition in the allowed bearer. From Figure 1 one can see that the maximum PLR value would be quite high compared to EVS with no redundancy - this however does not take into account the link between LTE radio conditions, codec bit rates, and PLRs.
3 Conclusion

We propose to include the objective results from section 2 in TR 26.959.
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