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1. Background
This document presents a proposal for the Enhanced Voice Service (EVS) codec performance requirements within 3GPP TSG SA4. The set of performance requirements concerns only frame erasure conditions for clean speech signals. 
The proposed performance requirements are based on the following general principles ():
· “Better than” (BT) requirements should be avoided as much as possible. 

· The EVS codec requirements are set such that they can be met with the best available testing methodology. 
· The EVS codec requirements should not target lower performance than what has been already achieved by state-of-the-art codecs at similar operating points. 
· We agree that It is in general preferable to use the same Frame Erasure (FE) patterns both for Cut and reference in order to apply the erasure to the same instances in the audio signal. This way, the random effect caused by frame erasures affecting both CuT and the reference at different instances is reduced, and more reliable results in FE conditions can be obtained with a limited test. However, it is difficult to find sufficiently good reference using the 3GPP state-of-the-art codecs, because the robustness of speech codecs significantly improved since their standardization. Consequently, we suggest using the CuT under higher FE ratio than the reference. Still, to limit the randomness of the FE effect, we support the proposal to use a subset of the CuT error pattern for the reference. 
Note: The above mentioned problem seems somewhat bigger in Qualification test than in Selection test, given that in Qualification test different CuTs will be run on different speech samples and languages.
2. EVS Performance Requirements for non-interoperable modes of EVS
Note: In tables below, the already agreed performance requirements in clean channel [1] are reflected in bold black font for reference. The proposed template for FE conditions is in bold blue font. 
Performance requirements for NB inputs

	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter


	DTX
	Requirements
	Objectives
	Notes

	Clean speech

-26,-16,-36dBov


	NB
	5.9VBR
	0% FER
	On/Off
	NWT AMR @ 7.95
	NWT AMR @ 10.2
	

	
	
	7.2
	
	
	NWT AMR @ 7.95
	NWT AMR @ 10.2
	

	
	
	8
	
	
	NWT AMR @ 10.2
	NWT AMR @ 12.2
	

	
	
	9.6
	
	
	NWT AMR @ 12.2
	NWT G.711 A law
	

	
	
	13.2
	
	
	NWT G.711 A law AND NWT AMR @ 12.2
	NWT DIRECT NB
	

	Clean speech

-26dBov
	NB
	5.9VBR
	3% FER
	On/Off
	NWT AMR @ 7.95, x% FER
	NWT AMR @ 10.2, x% FER
	The reference error pattern is assumed a subset of the CuT error pattern

	
	
	7.2
	
	
	NWT AMR @ 7.95, x% FER
	NWT AMR @ 10.2, x% FER
	

	
	
	8
	
	
	NWT AMR @ 10.2, x% FER
	NWT AMR @ 12.2, x% FER
	

	
	
	9.6
	
	
	NWT AMR @ 12.2, x% FER
	NWT G.711 A law, x% FER
	

	
	
	13.2
	
	
	NWT AMR @ 12.2, z% FER
	NWT G.711 A law, z% FER
	

	Clean speech

-26dBov
	NB
	5.9VBR
	6% FER
	On/Off
	NWT AMR @ 7.95, y% FER
	NWT AMR @ 10.2, y% FER
	The reference error pattern is assumed a subset of the CuT error pattern

	
	
	7.2
	
	
	NWT AMR @ 7.95, y% FER
	NWT AMR @ 10.2, y% FER
	

	
	
	8
	
	
	NWT AMR @ 10.2, y% FER
	NWT AMR @ 12.2, y% FER
	

	
	
	9.6
	
	
	NWT AMR @ 12.2, y% FER
	NWT G.711 A law, y% FER
	

	
	
	13.2
	
	
	NWT AMR @ 12.2, , w% FER
	NWT G.711 A law, w% FER
	


Performance requirements for WB inputs

	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives
	Notes

	Clean speech

-26,-16,-36dBov


	WB
	5.9VBR
	0% FER
	On/Off
	NWT AMR-WB @ 8.85
	NWT AMR-WB @ 12.65
	

	
	
	7.2
	
	
	NWT AMR-WB @ 8.85
	NWT AMR-WB @ 12.65
	

	
	
	8
	
	
	NWT AMR-WB @ 8.85
	NWT AMR-WB @ 14.25
	

	
	
	9.6
	
	
	NWT AMR-WB @ 12.65
	NWT AMR-WB @ 15.85
	

	
	
	13.2
	
	
	NWT AMR-WB @ 15.85
	NWT AMR-WB @ 19.85
	

	
	
	16.4
	
	
	NWT AMR-WB @ 19.85
	NWT G.722.1 @ 32
	

	
	
	24.4
	
	
	NWT G.722.1 @ 32
	NWT G.722 @ 56
	

	
	
	32
	
	Off
	NWT G.722 @ 56
	NWT G.722 @ 64
	

	
	
	48
	
	
	NWT G.722 @ 64
	NWT WB DIRECT
	

	
	
	64
	
	
	NWT WB DIRECT
	
	

	Clean speech

-26dBov
	WB
	5.9VBR
	3% FER
	On/Off
	NWT AMR-WB @ 8.85, x% FER
	NWT AMR-WB @ 12.65, x% FER
	The reference error pattern is assumed a subset of the CuT error pattern.

The PLC algorithm defined in G.722 Appendix IV with frame length of 20 ms is assumed for the G.722 reference.

	
	
	7.2
	
	
	NWT AMR-WB @ 8.85, x% FER
	NWT AMR-WB @ 12.65, x% FER
	

	
	
	8
	
	
	NWT AMR-WB @ 8.85, x% FER
	NWT AMR-WB @ 14.25, x% FER
	

	
	
	9.6
	
	
	NWT AMR-WB @ 12.65, x% FER
	NWT AMR-WB @ 15.85, x% FER
	

	
	
	13.2
	
	
	NWT AMR-WB @ 15.85, x% FER
	NWT AMR-WB @ 19.85, x% FER
	

	
	
	16.4
	
	
	NWT AMR-WB @ 19.85, x% FER
	NWT G.722.1 @ 32, x% FER
	

	
	
	24.4
	
	
	NWT G.722.1 @ 32, x% FER
	NWT G.722 @ 56, x% FER
	

	
	
	32
	
	Off
	NWT G.722 @ 56, x% FER
	NWT G.722 @ 64, x% FER
	

	
	
	48
	
	
	NWT G.722 @ 64, x% FER
	
	

	Clean speech

-26dBov
	WB
	5.9VBR
	6% FER
	On/Off
	NWT AMR-WB @ 8.85, y% FER
	NWT AMR-WB @ 12.65, y% FER
	The reference error pattern is assumed a subset of the CuT error pattern.

The PLC algorithm defined in  G.722 Appendix IV with frame length of 20 ms is assumed for the G.722 reference.

	
	
	7.2
	
	
	NWT AMR-WB @ 8.85, y% FER
	NWT AMR-WB @ 12.65, y% FER
	

	
	
	8
	
	
	NWT AMR-WB @ 8.85, y% FER
	NWT AMR-WB @ 14.25, y% FER
	

	
	
	9.6
	
	
	NWT AMR-WB @ 12.65, y% FER
	NWT AMR-WB @ 15.85, y% FER
	

	
	
	13.2
	
	
	NWT AMR-WB @ 15.85, y% FER
	NWT AMR-WB @ 19.85, y% FER
	

	
	
	16.4
	
	
	NWT AMR-WB @ 19.85, y% FER
	NWT G.722.1 @ 32, y% FER
	

	
	
	24.4
	
	
	NWT G.722.1 @ 32, y% FER
	NWT G.722 @ 56, y% FER
	

	
	
	32
	
	Off
	NWT G.722 @ 56, y% FER
	NWT G.722 @ 64, y% FER
	

	
	
	48
	
	
	NWT G.722 @ 64, y% FER
	
	


Performance requirements for SWB inputs

	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX

	Requirements
	Objectives
	Notes

	Clean speech

-26,-16,-36dBov


	SWB
	13.2
	0% FER
	Off
	NWT G.722.1C @ 32
	NWT G.722.1C @ 48
	

	
	
	16.4
	
	
	NWT G.722.1C @ 48
	NWT G.718B @ 36
	

	
	
	24.4
	
	
	NWT G.718B @ 36
	NWT G.719 @ 48
	

	
	
	32
	
	Off
	NWT G.719 @ 48
	NWT G.719 @ 64
	

	
	
	48
	
	
	NWT G.719 @ 64
	NWT G.719 @ 80
	

	
	
	64
	
	
	NWT G.719 @ 80
	NWT G.719 @ 112
	

	
	
	96
	
	
	NWT G.719 @ 112
	NWT SWB DIRECT
	

	
	
	128
	
	
	NWT SWB DIRECT
	
	

	Clean speech

-26dBov
	SWB
	13.2
	3% FER
	Off


	NWT G.722.1C @ 32, x% FER
	NWT G.722.1C @ 48, x% FER 
	The reference error pattern is assumed a subset of the CuT error pattern


	
	
	16.4
	
	
	NWT G.722.1C @ 48, x% FER
	NWT G.718B @ 36, 3% FER 
	

	
	
	24.4
	
	
	NWT G.718B @ 36, 3% FER
	NWT G.719 @ 48, x% FER 
	

	
	
	32
	
	Off
	NWT G.719 @ 48, x% FER
	NWT G.719 @ 64, x% FER
	

	
	
	48
	
	
	NWT G.719 @ 64, x% FER
	NWT G.719 @ 80, x% FER
	

	
	
	64
	
	
	NWT G.719 @ 80, x% FER
	NWT G.719 @ 112, x% FER
	

	
	
	96
	
	
	NWT G.719 @ 112, x% FER
	
	

	Clean speech

-26dBov
	SWB
	13.2
	6% FER
	Off
	NWT G.722.1C @ 32, y% FER
	NWT G.722.1C @ 48, y% FER 
	The reference error pattern is assumed a subset of the CuT error pattern


	
	
	16.4
	
	
	NWT G.722.1C @ 48, y% FER
	NWT G.718B @ 36, 6% FER 
	

	
	
	24.4
	
	
	NWT G.718B @ 36, 6% FER
	NWT G.719 @ 48, y% FER 
	

	
	
	32
	
	Off
	NWT G.719 @ 48, y% FER
	NWT G.719 @ 64, y% FER
	

	
	
	48
	
	
	NWT G.719 @ 64, y% FER
	NWT G.719 @ 80, y% FER
	

	
	
	64
	
	
	NWT G.719 @ 80, y% FER
	NWT G.719 @ 112, y% FER
	

	
	
	96
	
	
	NWT G.719 @ 112, y% FER
	
	


As an example, one could consider:
x = 2%

y = 6%

w = 3%

z = 1%
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