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1. Introduction

The eVoLP study item description proposed to investigate the following:
1. Guidelines or requirements to ensure that MTSI clients send requests to adapt to robust modes of codec operation when necessary.

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 (PLC) and Jitter Buffer Management (JBM) on having different Max PLR and potential mechanisms to indicate this to the network.

This paper addresses the last objective by proposing text for the appropriate clauses in 3GPP TR 26.959. 
In particular, the maximum PLR points based on the 3GPP EVS Characterization results are recommended for the AMR, AMR-WB, and EVS codecs.
2. Maximum PLR operating points for Speech Codecs
Based on the 3GPP EVS Selection and Characterization results that included AMR, AMR-WB, AMR-WB with G718IO, and EVS codec, this Clause recommends a set of Max. PLR operating points that the terminal may indicate to the PCRF.
2.1 AMR-WB, EVS
Based on the EVS Characterization experiment results (e.g., Fig. 11.10 and Fig. 11.17 in TR 26.952) as shown in Figure 1 and Figure 2, the following can be noted.
· Compared against AMR-WB/EVS AMR-WB-IO modes, the subjective quality performance gap with EVS-SWB Channel Aware mode increases from about 0.3 DMOS to 0.75 DMOS when tested across lower to higher frame erasure rates (e.g. Profile 7 through Profile 10). For example, EVS SWB CA 13.2 kbps at 9% FER is NWT than that of AMR-WB (or EVS-IO) at 23.85 kbps at 3% FER.
Based on the EVS Selection experiment results (e.g., Fig. 10.2 in TR 26.952) as shown in Figure 3, the following can be noted.

· the performance of EVS WB at 6% FER (solid red line) is similar to that of the AMR-WB/G.718IO at 3% FER (dotted blue line). Note that this is AMR-WB/G.718IO incorporates enhanced decoder side packet loss concealment techniques that are not available in AMR-WB codec.
Based on the EVS Selection experiment results (e.g., Fig. 10.12 in TR 26.952) as shown in Figure 4, the following can be noted.

· the performance of EVS AMR-WB IO at a given FER is similar to that of AMR-WB/G.718IO at the same FER.

Based on the initial analysis of the EVS characterization report, it may be possible to construct some example Max. PLR operating point for the aforementioned speech codecs and modes as follows.

	Codec
	Robustness Parameter
	Maximum Packet Loss Rate (PLR) per Link

	AMR, AMR-WB
	Normal
	1-2%

	AMR-WB/G718 IO, EVS AMR-WB IO
	Medium
	3%

	EVS WB, SWB
	High
	6%

	EVS WB, SWB Channel Aware
	Extreme High
	9%
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Figure 1: Experiment S1, testing EVS-SWB channel aware mode performance under clean and impaired channel conditions. (a) North American English language, (b) Danish language [after Fig 11.10 from TR 26.952]
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Figure 2: Experiment S1_Noisy, testing EVS-SWB channel aware mode performance in noisy speech (car noise at 15 dB) under clean and impaired channel conditions, with North American English language [after Fig 11.17 from TR 26.952]
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Figure 3: Experiment W2, testing EVS-WB clean speech under impaired channel conditions including delay/jitter profiles (a) with LA Spanish language (a) and (b) with German language [after Fig 10.2 from TR 26.952]
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Figure 4: Experiment I2, testing EVS AMR-WB IO case B with clean speech under impaired channel conditions (a) with Japanese language and (b) with Slovak language [after Fig 10.12 from TR 26.952]
3. Proposal

It is proposed that Clause 2 above be included into the appropriate clauses of 3GPP TR 26.959.
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