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Introduction
This document provides proposed text for the EVS Performance Requirements Permanent Document.

Several principles have been followed in constructing this document.

One principle has to avoid the Better-Than criteria for Requirements entirely due to problems with statistical variation but to permit its use as part of the Objectives.

Another principle has been to group the input signal conditions for the Codec-Under-Test (CuT) as far as possible and use a reference codec under the same conditions. This means that the Requirements and Objectives can be stated in a concise manner whilst capturing many configurations. 

Another principle has been to select reference codecs for the requirements and objectives for particular codec modes which reproduce the same nominal bandwidth as the CuT.

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 both 3GPP codecs and 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

	Codec
	Bandwidth
	Bitrates
	Delay
	Complexity
	SDO / Availability

	AMR
	NB
	10.2 and 12.2 kbps
	25
	16.7
	3GPP

	AMR-WB
	WB
	8.85, 12.65, 14.25, 15.85, 18.25, 19.85 and 23.85 kbps
	25.9375 
	38.9
	3GPP

	G.718 (AMR-WB interop mode)
	WB
	12.65 kbps
	43.875/42.875
	50/57
	ITU-T

	G.718
	NB/WB
	8, 16, 24,  and 32 kbps
	43.875/42.875
	50/57
	ITU-T

	G.722
	WB
	64 kbps
	1.625
	10 
	ITU-T

	G.722.1
	WB
	16, 24 and 32  kbps
	40
	5.3
	ITU-T

	G.718B
	SWB
	32, 36, 40 and 48 kbps
	49.625
	79.52
	ITU-T

	G.722.1C
	SWB
	24, 32 and 48  kbps
	40
	10.9
	ITU-T

	AMR-WB+
	SWB
	12 and 16kbps
	77.5 - 227.6
	83.04 
	3GPP


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)
	VAD/DTX
	Requirements
	Objectives
	Notes (TR 22.813 10.0.0)


	Speech including

-clean

-noisy (car, office, babble)

-reverberant speech

- input levels


	NB: Clean Speech 

(-26dBov, 

-16dBov,
-36dBov,
FER 3% &
FER 5% &

Self-Tandem)
NB: Noisy Speech 

(Car 20dB,

Office 20dB & Babble 20dB)

	5.9 Av Gross (VBR)

7.2 Gross

8 Gross

9.6 Gross

13.2 Gross

5.9 Av Gross
(VBR)
7.2 Gross

8 Gross

9.6 Gross

13.2 Gross
	Off/On 
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
	Nwt AMR 7.95** 
Nwt AMR 10.2**

Nwt AMR 10.2**

Nwt AMR 12.2**

Nwt G.718 12.0 in NB Mode**

Nwt AMR 7.95** 
Nwt AMR 10.2**

Nwt AMR 10.2**

Nwt AMR 12.2**

Nwt G.718 12.0 in NB Mode **

** - Reference under same conditions as CuT
	Bt* AMR 7.95**

-
Bt* AMR 10.2**

Bt* AMR 10.2**

Bt* AMR 12.2**

Bt* AMR 7.95**

-
-
Bt* AMR 10.2**

Bt* AMR 12.2**

Bt* - (better-than OR Nwt Direct - NB)
	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: Clean & Noisy Speech 

(-26dBov, 

-16dBov,
-36dBov,
Car 20dB,

Office 20dB & Babble 20dB &

Self-Tandem)
WB: Clean Speech 

(FER 3%,

FER 5%)

	AMR-WB I/O modes

6.6

8.85

12.65

15.85

19.85

AMR-WB I/O modes

6.6

8.85

12.65

15.85

19.85


	Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On

	Nwt AMR-WB 6.6**

Nwt AMR-WB 8.85**

Nwt G.718 AMR-WB I/O 12.65**

Nwt AMR-WB 15.85**

Nwt AMR-WB 19.85**

Nwt AMR-WB 8.85**

Nwt AMR-WB 12.65**

Nwt AMR-WB 14.25**

Nwt AMR-WB 19.85**

Nwt AMR-WB 23.85**

** - Reference under same conditions as CuT
	Nwt AMR-WB 8.85**

Nwt AMR-WB 12.65**

Nwt AMR-WB 14.25** 

Nwt AMR-WB 18.25**

Nwt AMR-WB 23.85**

Nwt AMR-WB 12.65**

Bt* AMR-WB 8.85**
Bt* AMR-WB 12.65** 

Bt* AMR-WB 15.85**

Bt* AMR-WB 19.85**

Bt* - (better-than OR Nwt Direct - WB)
	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: Clean Speech 

(-26dBov, 

-16dBov,

-36dBov,

FER 3%,

FER 5% &
Self-Tandem)
WB: Noisy Speech 

(Car 20dB,

Office 20dB & Babble 20dB)

	Non Interop modes

7.2 Gross

8 Gross

9.6 Gross

13.2 Gross

16.4 Gross

24.4 Gross

32 Net

Non Interop modes

7.2 Gross

8 Gross

9.6 Gross

13.2 Gross

16.4 Gross

24.4 Gross

32 Net


	Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off

	Nwt AMR-WB 8.85**

Nwt AMR-WB 12.65**

Nwt AMR-WB 14.25**

Nwt AMR-WB 15.85**

Nwt AMR-WB 19.85**
Nwt G.718, 24k0**

Nwt G.718, 32k0**

-
Nwt AMR-WB 8.85**

-
Nwt AMR-WB 12.65**

Nwt AMR-WB 15.85**
Nwt G.718, 24k0**

Nwt G.718, 32k0**
** - Reference under same conditions as CuT

	-
-
-

-

-

-

-

Nwt AMR-WB 8.85**

Nwt AMR-WB 12.65**

-

-

-

-

Bt* - (better-than OR Nwt Direct - SWB)


	

	
	SWB Clean Speech 

(-26dBov, 

-16dBov,

-36dBov,

FER 3%,

FER 5% &

Self-Tandem)
SWB Noisy Speech 

(Car 20dB,

Office 20dB, Music 20dB &

Reverb-eration***)
***Requires characterization


	Non Interop modes

13.2 Gross

16.4 Gross

24.4 Gross

32 Net

48 Net

64 Net

96 Net

128 Net

Non Interop modes

13.2 Gross

16.4 Gross

24.4 Gross

32 Net

48 Net

64 Net

96 Net

128 Net


	Off/On
Off/On
Off/On
Off

Off

Off

Off

Off

Off/On
Off/On
Off/On
Off

Off

Off

Off

Off


	Nwt G.722.1C 24k**

Nwt G.722.1C 32k**

Nwt G.722.1C 48k**

Nwt G.718SWB, 36k0**

Nwt G.718SWB, 48k0**

-
-
-

-

Nwt G.722.1C 24k**

Nwt G.722.1C 32k**

Nwt G.722.1C 48k**

Nwt G.718SWB, 36k0**

Nwt G.718SWB, 48k0**

-
-

** - Reference under same conditions as CuT
	-

Bt* G.722.1C 24k**

Bt* G.722.1C 32k**

-

-
-
-
-

Nwt G.722.1C 24k**

Nwt G.722.1C 32k**

Bt* G.722.1C 32k**

-

-
-
-
-

Bt* - (better-than OR Nwt Direct - SWB)


	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 Music & Mixed Content

	-
	-
	-
	-
	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 Music & Mixed Content
(-26dBov, 

-16dBov,

-36dBov)
WB Music & Mixed Content
(FER 3%,

FER 5%)
WB Music & Mixed Content
(-26dBov, 

-16dBov,

-36dBov)

	AMR-WB I/O modes

6.6

8.85

12.65

15.85

19.85

AMR-WB I/O modes

6.6

8.85

12.65

15.85

19.85

Non Interop modes

9.6 Gross

13.2 Gross

16.4 Gross

24.4 Gross

32 Net


	Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off/On
Off


	Nwt AMR-WB 6.6**

Nwt AMR-WB 8.85**

Nwt G.718 AMR-WB I/O 12.65**

Nwt AMR-WB 15.85**

Nwt AMR-WB 19.85**

Nwt AMR-WB 8.85**

Nwt AMR-WB 12.65**

Nwt AMR-WB 14.25**

Nwt AMR-WB 19.85**

Nwt AMR-WB 23.85**

Nwt G.718 AMR-WB I/O 12.65**

Nwt G.722 64k**

Nwt G.722.1 16k0**
Nwt G.722.1 24k0**
Nwt G.722.1 32k0**

** - Reference under same conditions as CuT
	Nwt AMR-WB 8.85**

Nwt AMR-WB 12.65**

Nwt AMR-WB 14.25** 

Nwt AMR-WB 18.25**

Nwt AMR-WB 23.85**

Nwt AMR-WB 12.65**

Bt AMR-WB 8.85**
Bt AMR-WB 12.65** 

Bt AMR-WB 15.85**

Bt AMR-WB 19.85**

-
-
Bt* G.718 AMR-WB I/O 12.65**

-
-
Bt* - (better-than OR Nwt Direct - WB)
	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 Music & Mixed Content
 (FER 3%,

FER 5%)
SWB Music & Mixed Content
(-26dBov, 

-16dBov,

-36dBov) 

SWB Music & Mixed Content (FER 3%,

FER 5%)
	Non Interop modes

9.6 Gross

13.2 Gross

16.4 Gross

24.4 Gross

32 Net
Non Interop modes

13.2 Gross

16.4 Gross

24.4 Gross

32 Net

48 Net

64 Net

Non Interop modes

13.2 Gross

16.4 Gross

24.4 Gross

32 Net

48 Net


	Off/On
Off/On
Off/On
Off/On
Off

Off/On
Off/On
Off/On
Off

Off

Off

Off/On
Off/On
Off/On
Off
Off
	Nwt G.718 AMR-WB I/O 12.65**

Nwt G.718 16k0**

Nwt G.718 24k0**

Nwt G.718 32k0**

-

-
-

Nwt G.722.1C 24k0**
Nwt G.722.1C 32k0**

Nwt G.722.1C 48k0**
-

-
-
Nwt G.718B 32k0**

Nwt G.718B 40k0**
Nwt G.718B 48k0**
** - Reference under same conditions as CuT
	-
-

-

-

-

Nwt AMR-WB+ 12k0
Nwt AMR-WB+ 12k0
-
-
-
-
-

Nwt G.718B 32k0**

Nwt G.718B 40k0**
Nwt G.718B 48k0**
-
Bt* - (better-than OR Nwt Direct - SWB)
	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
	(see above)
	
	
	
	

	
	WB
	(see above)
	
	
	
	

	
	SWB
	(see above)
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