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Summary

This document makes some proposal on the EVS performance requirements. Principles on which the proposal is based are as follows:
1) General principles

+ “b.t. (better than)” criteria is avoided for requirements. “n.w.t. (not worse than)” is used in reference to certain codec which is supposed to have better performance.

+ 3GPP conversational codecs, i.e. AMR and AMR-WB, are used as reference codecs as much as possible. G.718, G.718 Annex B, G.722.1C and AMR-WB+, are supplementarily used as reference codecs for higher bitrates and “mixed content and music”.

2) NB Speech

 + n.w.t. AMR at ~20-30% increased bitrates.

3) WB Speech

 + AMR-WB backward compatible mode: n.w.t. AMR-WB at the same bitrates.

 + non-backward compatible mode: n.w.t AMR-WB at ~20-30% increased bitrates, and n.w.t. G.718 (at 32kbit/s).
4) SWB Speech

 + Performance should be better than AMR-WB at the similar bitrates, b.t. AMR-WB at 12.65/15.85/23.85kbit/s is objective for gross bitrates of 13.2/16.4/24.4kbit/s.

 + n.w.t. G.722.1 Annex C at higher bitrate (24/32/48kbit/s) is additionally applied to the objective (for gross bitrate of 13.2/16.4/24.4kbit/s).

 + n.w.t. G.718 Annex B at appropriate bitrates (for gross bitrates of 32 and 48kbit/s).

5) NB Mixed content and music

 + Same as NB Speech

6) WB Mixed content and music

 + Performance improvement should be achieved compared with the Speech case.

 + AMR-WB backward compatible mode: n.w.t AMR-WB at ~10-15% increased bitrates.
 + non-backward compatible mode: n.w.t. AMR-WB at ~50-60% increased bitrates, and n.w.t. G.718 (at 32kbit/s).

7) SWB Mixed content and music

 + Performance should be better than AMR-WB at the similar bitrates, b.t. AMR-WB at 12.65/15.85/23.85kbit/s is objective for gross bitrate of 13.2/16.4/24.4kbit/s.
 + n.w.t. AMR-WB+/G.722.1 Annex C at similar bitrates is additionally applied to the objective (for gross bitrates of 13.2/16.4/24.4kbit/s).

 + n.w.t G.718 Annex B at similar bitrates (for gross bitrates of 32 and 48kbit/s).
 + n.w.t. G.722.1 Annex C at similar bitrates is additionally applied to the objectives 

Proposed text for the EVS performance requirements are given below.
1. Scope

This document presents the Enhanced Voice Service (EVS) codec performance requirements within 3GPP TSG SA4. The development of the EVS codec was initiated at SA4#58 in April 2010. This document is based on the requirement of TR 22.813 V10.0.0 which was approved at SA#47. Section 2 of this document describes potential non-3GPP state of the art codecs for use in the 3GPP EVS standardization, Section 3 of this document describes the set of performance requirements of the EVS codec.

2. Agreed reference codecs

Referece codecs and their bitrates used in the performance requirements are listed below.
	Codec
	Bandwidth
	Bitrates
	Delay
	Complexity
	SDO / Availability

	AMR
	NB
	7.95, 10.2, 12.2 kbps
	
	
	3GPP

	AMR-WB
	WB
	6.6, 8.85, 12.65, 14.25, 15.85, 18.25, 19.85, 23.05, 23.85 kbps
	
	
	3GPP

	AMR-WB+
	SWB
	12 and 16 kbps
	
	
	3GPP

	G.718
	WB
	32 kbps
	
	
	ITU-T

	G.718 Annex B
	SWB
	36, 48 kbps
	
	
	ITU-T

	G.722.1 Annex C
	SWB
	24, 32, 48 kbps
	
	
	ITU-T


3. EVS Performance Requirements
NOTE:
Appropriate codecs should be used for different content types, which may result in different codec references depending on content.
The recommendations from the EVS TR have to be followed.

	Category
	Coded Bandwidth
	Bitrate (kbit/s)
	FER
jitter
	VAD/DTX
	Requirements
	Objectives
	Notes (TR 22.813 10.0.0)

	Speech including

-clean

-noisy (car, office, babble)

-reverberant speech

- input levels


	NB


	gross bit rates:

7.2, 


8, 


9.6, 


13.2, 

5.9VBR

	0%, and

1-10%
[tbd]

	tbd

	n.w.t. AMR@7.95kbps
n.w.t.
AMR@10.2kbps

n.w.t. AMR@12.2kbps

n.w.t.
AMR@12.2kbps

tbd


	n.w.t. AMR@10.2kbps

n.w.t.
AMR@12.2kbps

b.t. AMR@12.2kbps

	The quality shall be significantly improved with respect to the state-of-the-art 3GPP narrowband codec (AMR) at equivalent operating points.

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.



	
	WB


	AMR-WB backward modes
6.6, 


8.85, 


12.65, 


14,25, 


15.85, 


18.25, 


19.85, 


23.05, 


23.85


	0% [tbd]

	tbd

	AMR-WB backward compatible modes.

.n.w.t. AMR-WB @6.6kbps

n.w.t. AMR-WB @8.85kbps

n.w.t. AMR-WB @12.65kbps

n.w.t. AMR-WB @14.25kbps

n.w.t. AMR-WB @15.85kbps

n.w.t. AMR-WB @18.25kbps

n.w.t. AMR-WB @19.85kbps

n.w.t. AMR-WB @23.05kbps

n.w.t. AMR-WB @23.85kbps

	n.w.t. AMR-WB @8.85kbps

n.w.t. AMR-WB @12.65kbps

n.w.t. AMR-WB @14.25kbps

n.w.t. AMR-WB @15.85kbps

n.w.t. AMR-WB @18.25kbps

n.w.t. AMR-WB @19.85kbps

n.w.t. AMR-WB @23.05kbps

n.w.t. AMR-WB @23.85kbps

n.w.t. DIRECT
	the quality shall be significantly improved with respect to the state-of-the-art 3GPP conversational wideband codec at equivalent operating points.

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.



	
	WB


	Nonbackward compatible:

gross bit rates:

7.2, 


8, 


9.6, 


13.2, 


16.4, 


24.4 


net bit rates:

32, 



	0% [tbd]
	tbd
	Nonbackward compatible:
n.w.t. AMR-WB @8.85kbps

n.w.t. AMR-WB @8.85kbps
n.w.t. AMR-WB @12.65kbps

n.w.t. AMR-WB @15.85kbps

n.w.t. AMR-WB @19.85kbps

n.w.t. AMR-WB @23.85kbps

n.w.t. G.718@32kbps

	n.w.t. AMR-WB @12.65kbps

n.w.t. AMR-WB @15.85kbps
n.w.t. AMR-WB @19.85kbps

n.w.t. AMR-WB @23.05kbps

n.w.t. DIRECT
n.w.t. DIRECT
	

	
	SWB
	gross bit rates:

13.2, 





16.4, 





24.4 




net bit rates:

32, 


48, 


64, 
96, 
128


	0% [tbd]
	tbd
	n.w.t. AMR-WB @12.65kbps, 



n.w.t. AMR-WB @15.85kbps



n.w.t. AMR-WB @23.85kbps



n.w.t. G.718B@36kbps
n.w.t. G.718B@48kbps
tbd

tbd

tbd
	b.t. AMR-WB @12.65kbps,
 and
n.w.t. G.722.1C@24kbps
b.t. AMR-WB @15.86kbps,
 and
n.w.t. G.722.1C@32kbps 

b.t. AMR-WB @23.85kbps,
 and
n.w.t. G.722.1C@48kbps
n.w.t. G.718B@48kbps
n.w.t. DIRECT


n.w.t. DIRECT

n.w.t. DIRECT

n.w.t. DIRECT
	the quality shall be significantly better than the state-of-the-art 3GPP conversational wideband codec with wideband input and be no worse than state-of-the-art conversational super-wideband codecs at equivalent operating points. Note: It is envisioned that the EVS codec will provide better performance than a specific state-of-the-art conversational super-wideband codec at equivalent operating points.
quality should be maintained to be significantly better than state-of-the-art super-wideband codecs under equivalent loss conditions.

	Mixed content and Music
	NB


	gross bit rates:

7.2, 


8, 


9.6, 


13.2,

5.9VBR
	0%, and 1-10%
[tbd]
	tbd
	n.w.t. AMR@7.95kbps

n.w.t.
AMR@10.2kbps

n.w.t. AMR@12.2kbps
n.w.t. AMR@12.2kbps
tbd
	n.w.t. 
AMR@10.2kbps

n.w.t.
AMR@12.2kbps



b.t. AMR@12.2kbps

	For narrowband signals: the quality shall be significantly improved with respect to the state-of-the-art 3GPP narrowband codec (AMR) at equivalent operating points.

	
	WB


	AMR-WB backward modes

6.6, 


8.85, 


12.65, 


14,25, 


15.85, 


18.25, 


19.85, 


23.05, 


23.85 


	0% [tbd]
	tbd
	AMR-WB backward compatible modes.

n.w.t. AMR-WB @6.6kbps

n.w.t. AMR-WB @8.85kbps

n.w.t. AMR-WB @14.25kbps

n.w.t. AMR-WB @15.85kbps

n.w.t. AMR-WB @18.25kbps

n.w.t. AMR-WB @19.85kbps

n.w.t. AMR-WB @23.05kbps

n.w.t. AMR-WB @23.05kbps
n.w.t. AMR-WB @23.85kbps

	n.w.t. AMR-WB @8.85kbps

n.w.t. AMR-WB @12.65kbps

n.w.t. AMR-WB @23.05kbps

b.t. AMR-WB @23.05kbps

b.t. AMR-WB @23.85kbps
	For wideband signals: the quality shall be significantly improved with respect to the state-of-the-art 3GPP conversational wideband codec at equivalent operating points.

	
	WB
	Nonbackward compatible:

 gross bit rates:

7.2, 


8, 


9.6, 


13.2, 


16.4, 


24.4 

net bit rates:

32, 

	0% [tbd]
	tbd
	Nonbackward compatible:
n.w.t AMR-WB @8.85kbps

n.w.t. AMR-WB @12.65kbps
n.w.t. AMR-WB @14.25kbps

n.w.t. AMR-WB @19.85kbps

n.w.t. AMR-WB @23.85kbps

n.w.t. AMR-WB @23.85kbps

n.w.t. G.718@32kbps
	n.w.t. AMR-WB @12.65kbps

n.w.t. AMR-WB @14.25kbps

n.w.t. AMR-WB @19.85kbps
n.w.t. AMR-WB @23.85kbps

b.t. AMR-WB @23.85kbps

b.t. AMR-WB @23.85kbps

n.w.t. DIRECT
	

	
	SWB
	gross bit rates:

13.2, 





16.4, 





24.4 




net bit rates:

32, 





48, 





64, 
96, 
128
	0% [tbd]
	tbd
	n.w.t. AMR-WB @12.65k



n.w.t. AMR-WB @15.85kbps



n.w.t. AMR-WB @23.85kbps



n.w.t. G.718B@36kbps



n.w.t. G.718B@48kbps



tbd

tbd

tbd
	b.t. AMR-WB @12.65kbps,
 and
n.w.t. AMR-WB+ @12kbps

b.t. AMR-WB @15.85kbps,
 and
n.w.t. AMR-WB+ @16kbps

b.t. AMR-WB @23.85kbps,
 and
n.w.t. G.722.1C@24kbps

n.w,.t. G.718B@36kbps, and
n.w.t. G.722.1C@32kbps
n.w.t. G.718B@48kbps, and
n.w.t. G.722.1C@48kbps
n.w.t. DIRECT

n.w.t. DIRECT

n.w.t. DIRECT
	For super-wideband signals: the quality shall be significantly better than the state-of-the-art 3GPP conversational wideband codec with wideband input and be no worse than state-of-the-art conversational super-wideband codecs at equivalent operating points. Note: It is envisioned that the EVS codec will provide better performance than a specific state-of-the-art conversational super-wideband codec at equivalent operating points
quality should be maintained to be significantly better than state-of-the-art super-wideband codecs under equivalent loss conditions.

	Trans-coding performance
	NB
	
	
	
	
	
	Transcoding can be avoided through negotiating the use of existing 3GPP codecs previously defined for voice services. In case transcoding cannot be avoided, it is recommended that the quality degradation due to transcoding and the additional delay implied by it shall be as limited as possible. Possible transcoding configurations are self-tandemings and tandemings with existing 3GPP codecs as e.g. AMR-WB and AMR.



	
	WB
	
	
	
	
	
	

	
	SWB
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