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1 Introduction

This contribution addresses the performance requirements of the EVS codec.  Specifically, it makes recommendations for frame erasure testing.
2 Background
As a background for the proposals in this contribution, note the recommendations in the text below from Section 6.1.1 of the EVS TR [1]:
The quality of the EVS codec should be evaluated using patterns of losses and delays based upon the expected behaviour of deployed EPS systems under a wide range of packet loss and delay/jitter conditions. As network conditions degrade, the degradation of EVS speech quality should be minimized. Furthermore, the performance of the codec should be evaluated in realistic scenarios including different delay and error profiles consistent with the objective requirements on JBM in 3GPP TS 26.114.

The following is recommended:
· For narrowband and wideband, speech quality in lossy conditions shall be significantly improved with respect to state-of-the-art 3GPP conversational codecs at equivalent operating points under the same loss conditions. 

For super-wideband, quality should be maintained to be significantly better than state-of-the-art super-wideband codecs under equivalent loss conditions.
3 Proposal 1:  FER Test Methodology
While the TR calls for significantly better performance, concerns have been previously raised concerning the use of “better than” conditions in subjective testing.  For frame erasure conditions, we propose to compare the EVS candidate codec under test (CuT) with the appropriate reference codec (Ref) at similar bit rates, but different frame erasure rates to show improvement via equivalent test results.
As an example:  
Requirement:  EVS @13.2 kbps gross bit rate and 3% FER statistically equivalent to AMR-WB @ 12.65 kbps net bit rate and 1% FER. 
Objective:  EVS @13.2 kbps gross bit rate and 5% FER statistically equivalent to AMR-WB @ 12.65 kbps net bit rate and 1% FER. 

4 Proposal 2:  Frame Erasure Rates
Given that a mobile-to-mobile call involves two air interfaces that introduce packet loss, in addition to other possible source of loss in the network, the EVS codec should be robust to frame erasures.  To improve over the existing 3GPP codecs, the EVS codec should provide better quality than the legacy standard under equivalent operating conditions.  Another way to improve the performance of the EVS codec over that of the legacy codecs is to expect a good performance at higher frame erasure rates than the legacy codecs were tested at.  While normal conditions in EPS may subject the EVS codec to frame erasures in the range of 1%-4%, there could be outage conditions or edge of cell conditions where a few users are subjected to a significantly higher frame erasure rate.  In addition, the desired adoption of the EVS codec for non-cellular uses better prepares this codec for such a role, where it could find itself in an environment of occasional significantly higher frame erasure rates.  

Therefore, we propose to test the EVS codec using delay and error profiles that provide an approximate frame erasure rate at the input to the decoder as follows:
	CuT FER
	Requirement
	Objective

	1%
	CuT = Ref @ 0%
	CuT > Ref @ 0%

	3%
	CuT = Ref @ 1%
	CuT = Ref @ 0%

	5%
	CuT = Ref @ 3%
	CuT = Ref @ 1%

	10%
	
	CuT = Ref @ 3%


5 Summary
To ensure that the new EVS codec standard provides improved performance in realistic deployment scenarios, it is recommended to adopt the above two proposals during the development phase of the EVS performance requirements.  
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