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1. Introduction
The AMR-WB interoperable mode of the EVS codec is one of the objectives of the EVS codec work item. This AMR-WB io mode of the EVS codec may be either identical to AMR-WB or different but bitstream interoperable. The coding format of the AMR-WB io mode may even become an alternative implementation for AMR-WB operation if it provides consistently significant enhancements. If such enhancements are not achieved, the AMR-WB-io mode within the EVS codec shall be replaced by the original AMR-WB codec implementation.
According to current agreements in the EVS SWG the performance requirements of the AMR-WB io mode will be specified in 3 configurations 

a) EVS IO mode encoder –> AMR-WB decoder (case A)

b) AMR-WB encoder -> EVS IO mode decoder (case B)

c) EVS IO mode encoder and decoder (case C) 

The requirements for configuration b) are already fairly progressed, while more work remains for configurations a) and c). This contribution makes a proposal on performance requirements for these configurations and how to treat the fulfillment of the requirements on a general level.   

2. Proposal

a. Principle level

It is acknowledged that enhancements of the original AMR-WB codec may be easier achievable for the decoder, i.e. for configuration b). Nevertheless, the sources think that this does not mean that encoder enhancements are technically impossible. Consequently, this should not prevent the EVS SWG from specifying performance requirements for configuration a) i.e. calling for enhancements over the existing AMR-WB encoder, likewise the requirements for the decoder that call for improvements over the AMR-WB decoder. 

How exactly to judge the fulfillment of the performance requirements is a matter for the EVS codec selection rules. The suggestion of the sources is that there should be separate rules for the AMR-WB io mode encoder and the AMR-WB io mode decoder. On high level these rules should lead to the following decisions: 
a) Encoder decision (based on configuration a) results)

· The AMR-WB io mode encoder leads to sufficient enhancements over the original AMR-WB encoder (positive outcome), or

· The AMR-WB io mode encoder shall be replaced by the original AMR-WB encoder (negative outcome)  
b) Decoder decision (based on configuration b) results)

· The AMR-WB io mode decoder leads to sufficient enhancements over the original AMR-WB decoder (positive outcome), or

· The AMR-WB io mode decoder shall be replaced by the original AMR-WB decoder (negative outcome)  

Regarding configuration c) the sources believe that this is of particular relevancy for the question if the AMR-WB io mode may become an alternative implementation for AMR-WB codec. This is not a question of primary importance for EVS codec selection. It is hence suggested not to stipulate requirements for configuration c) in the EVS performance requirements document. Instead, this configuration should be evaluated during the EVS codec characterization and the results should be an input for the decision whether the AMR-WB io mode may become an alternative implementation of the AMR-WB codec.
b. Detailed performance requirement proposal

i. For configuration a) it is suggested to make the following change to EVS-3:
4.1 Performance Requirements for the configuration of Enhanced AMR-WB encoder – AMR-WB decoder (case A)

Same requirements as for case B, for 0% FER, see below. No requirements for impaired channel.
ii. For configuration b) it is suggested to make the following change to EVS-3:

4.2 Performance Requirements for the configuration of AMR-WB encoder – Enhanced AMR-WB decoder (case B)

	Category
	Bitrate (kbit/s)
	FER


	DTX
	Requirements
	Objectives

	Clean speech

-26,-16,-36dBov


	6.6
	0%
	On/Off
	NWT AMR-WB @  8.85 OR

BT AMR-WB @ 6.6
	NWT AMR-WB @ 12.65 OR

BT AMR-WB @ 8.85


	
	8.85
	
	On/Off
	NWT AMR-WB @ 12.65 OR

BT AMR-WB @ 8.85
	NWT AMR-WB @ 14.25


	
	12.65
	
	On/Off
	NWT AMR-WB @ 14.25
	NWT AMR-WB @ 15.85

	
	14.25
	
	On/Off
	NWT AMR-WB @ 15.85
	NWT AMR-WB @ 18.25

	
	15.85
	
	On/Off
	NWT AMR-WB @ 18.25
	NWT AMR-WB @ 19.85

	
	18.25
	
	On/Off
	NWT AMR-WB @ 19.85
	NWT AMR-WB @ 23.05

	
	19.85
	
	On/Off
	NWT AMR-WB @ 23.05
	NWT AMR-WB @23.85

	
	23.05
	
	On/Off
	NWT AMR-WB @ 23.85
	NWT G.722.1 @ 32 OR

BT AMR-WB@23.85




	
	23.85
	
	On/Off
	

NWT G.722.1 @ 32 OR

BT AMR-WB@23.85

	NWT WB DIRECT 


	Clean speech

-26dBov


	6.6
	x%=3%, 6%
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 6.6, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 8.85, x% FER

	
	8.85
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 8.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER

	
	12.65
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 14.25, x% FER

	
	14.25
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 14.25, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 15.85, x% FER

	
	15.85
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 15.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 18.25, x% FER

	
	18.25
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 18.25, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 19.85, x% FER

	
	19.85
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 19.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 23.05, x% FER

	
	23.05
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 23.05, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 23.85, x% FER

	
	23.85
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 23.85, x% FER
	


	Category
	Bitrate (kbit/s)
	FER


	DTX
	Requirements
	Objectives

	Noisy Speech (Car, Office, Street)
-26 dBov


	6.6
	0%
	On/Off
	NWT AMR-WB @  8.85 OR

BT AMR-WB @ 6.6


	NWT AMR-WB @ 12.65 OR

BT AMR-WB @ 8.85



	
	8.85
	
	On/Off
	NWT AMR-WB @ 12.65 OR

BT AMR-WB @ 8.85


	NWT AMR-WB @ 14.25



	
	12.65
	
	On/Off
	NWT AMR-WB @ 14.25

	NWT AMR-WB @ 15.85


	
	14.25
	
	On/Off
	NWT AMR-WB @ 15.85

	NWT AMR-WB @ 18.25


	
	15.85
	
	On/Off
	NWT AMR-WB @ 18.25

	NWT AMR-WB @ 19.85


	
	18.25
	
	On/Off
	NWT AMR-WB @ 19.85

	NWT AMR-WB @ 23.05


	
	19.85
	
	On/Off
	NWT AMR-WB @ 23.05

	NWT AMR-WB @ 23.85



	
	23.05
	
	On/Off
	NWT AMR-WB @ 23.85


	NWT G.722.1@24 when EVS DTX off




	
	23.85
	
	On/Off
	NWT AMR- WB @23.85 



	NWT G.722.1@24 for DTX off 



	Noisy Speech (Car, Office, Street)
-26 dBov


	6.6
	x%=3%, 6%
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 6.6, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 8.85, x% FER

	
	8.85
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 8.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER

	
	12.65
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 14.25, x% FER

	
	14.25
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 14.25, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 15.85, x% FER

	
	15.85
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 15.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 18.25, x% FER

	
	18.25
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 18.25, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 19.85, x% FER

	
	19.85
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 19.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 23.05, x% FER

	
	23.05
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 23.05, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 23.85, x% FER

	
	23.85
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 23.85, x% FER
	


	Category
	Bitrate (kbit/s)
	FER


	DTX
	Requirements
	Objectives

	Mixed content and Music

single level


	6.6
	0%
	On/Off
	NWT AMR-WB @  8.85 OR

BT    AMR-WB @ 6.6
	NWT AMR-WB @ 12.65 OR

BT AMR-WB @ 8.85


	
	8.85
	
	On/Off
	NWT AMR-WB @ 12.65 OR

BT AMR-WB @ 8.85
	NWT AMR-WB @ 14.25


	
	12.65
	
	On/Off
	NWT AMR-WB @ 14.25
	NWT AMR-WB @ 15.85

	
	14.25
	
	On/Off
	NWT AMR-WB @ 15.85
	NWT AMR-WB @ 18.25

	
	15.85
	
	On/Off
	NWT AMR-WB @ 18.25
	NWT AMR-WB @ 19.85

	
	18.25
	
	On/Off
	NWT AMR-WB @ 19.85
	NWT AMR-WB @ 23.05

	
	19.85
	
	On/Off
	NWT AMR-WB @ 23.05
	NWT AMR-WB @ 23.85



	
	23.05
	
	On/Off
	NWT AMR-WB @ 23.85
	NWT G.722.1@24 when EVS DTX off 




	
	23.85
	
	On/Off
	NWT AMR-WB @ 23.85
	NWT G.722.1@24 when EVS DTX off 


	Mixed content and Music

single level


	6.6
	x%=3%, 6%
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 6.6, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 8.85, x% FER

	
	8.85
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 8.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER

	
	12.65
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 12.65, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 14.25, x% FER

	
	14.25
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 14.25, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 15.85, x% FER

	
	15.85
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 15.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 18.25, x% FER

	
	18.25
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 18.25, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 19.85, x% FER

	
	19.85
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 19.85, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 23.05, x% FER

	
	23.05
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 23.05, x% FER
	NWT AMR-WB encoder – G.718 IO decoder @ 23.85, x% FER

	
	23.85
	
	On/Off
	NWT AMR-WB encoder – G.718 IO decoder @ 23.85, x% FER
	


iii. For configuration c) it is suggested to make the following change to EVS-3:
4.3 Performance Requirements for the configuration of Enhanced AMR-WB encoder – Enhanced AMR-WB decoder (case C)
No requirements.
Note: This configuration should be evaluated in the EVS codec characterization. 
iv. For configuration c) it is suggested to make the following change to EVS-3:
8. EVS Objective Performance Requirements
The following objective requirements are valid for the non-interoperable modes of EVS and the AMR-WB io mode of EVS.
8.1. EVS Objective Performance Requirements for DTX operation

Definition of AFR (Active Frame Ratio) and CADR (Correct Active Detection Ratio):

AFR (in percentage) = 100 x (# frames that are neither SID nor NO DATA) / (# frames in DTX-off operation)    
Note: AFR computation does not include the preamble used in the test.
CADR (in percentage) = 100 x (# frames that are neither SID nor NO DATA)/ (# frames in DTX-off operation)   

Note:  # frames only take into account true active frames and true active frames are defined as frames with energy larger than [-56dBov] 
CADR is only used for music and mixed content

Requirements for objective evaluation:

This part of the evaluation is based on a large database of speech and noisy speech of length (approximately 10 to 30 min) with an AFR of approximately 40% (AFR is based on P.56 measured on clean speech). The reporting of objective evaluation is to be detailed in the processing test plan. 

AFR requirements for non-interoperable modes of EVS
	Category
	BW


	Bitrate (kbit/s)
	FER


	DTX
	Requirements

	Clean speech (-16, -26, -36 d Bov)

Note: The AFR requirement is verified for every bit rate and every level


	NB
	5.9VBR
	0% FER
	On
	AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2)) + 1



	
	
	7.2
	
	
	

	
	
	8
	
	
	

	
	
	9.6
	
	
	

	
	
	13.2
	
	
	

	
	WB
	5.9VBR 
	
	
	AFR(EVS) < min(AFR(AMR1), AFR(AMR2), AFR(AMR-WB)) +1

Note: AMR1 and AMR2 are run on the NB part

	
	
	7.2
	
	
	

	
	
	8
	
	
	

	
	
	9.6
	
	
	

	
	
	13.2
	
	
	

	
	
	16.4
	
	
	

	
	
	24.4
	
	
	

	
	SWB
	13.2
	
	
	AFR(EVS) < min(AFR(AMR1), AFR(AMR2), AFR(AMR-WB)) +1

Note: AMR1 and AMR2 VAD are run on the NB part, AMR-WB VAD is run on the WB part 

	
	
	16.4
	
	
	

	
	
	24.4
	
	
	

	Noisy Speech (Car, Office, Street)  

-26 dBov

Note: For characterization additional SNR levels from 10 to 30 dB and noise types can be added


	NB
	5.9VBR
	0% FER
	On
	AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2)) + 1 (for car noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2)) - 1 (for office noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2))  (for street

noise)

	
	
	7.2
	
	
	

	
	
	8
	
	
	

	
	
	9.6
	
	
	

	
	
	13.2
	
	
	

	
	WB
	5.9VBR  
	
	
	AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2), AFR(AMR-WB)) + 1 (for car noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2), AFR(AMR-WB)) - 1 (for office noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2), AFR(AMR-WB)) (for street noise)
Note: AMR-VAD1 and AMR-VAD2 are run on the NB part

	
	
	7.2
	
	
	

	
	
	8
	
	
	

	
	
	9.6
	
	
	

	
	
	13.2
	
	
	

	
	
	16.4
	
	
	

	
	
	24.4
	
	
	

	
	SWB
	13.2
	
	
	AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2), AFR(AMR-WB)) + 1 (for car noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2),  AFR(AMR-WB)) - 1 (for office noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2),  AFR(AMR-WB)) (for street noise)
Note:  AMR-VAD1 and AMR-VAD2 are run on the NB part, AMR-WB VAD on WB part

	
	
	16.4
	
	
	

	
	
	24.4
	
	
	


	Category
	BW


	Bitrate (kbit/s)
	FER


	DTX
	Characterization

	Music and Mixed Content

	NB
	9.6

	0% FER
	On
	Only for characterization:

CADR(EVS)>max(CADR(AMR1),CADR(AMR2))
Note: database labeling required and to verified

	
	WB

	13.2

	
	
	Only for characterization:

CADR(EVS)>max(CADR(AMR1),CADR(AMR2),CADR(AMR-WB))


	
	SWB
	24.4

	
	
	


AFR requirements for AMR-WB io mode
	Category
	BW


	Bitrate (kbit/s)
	FER


	DTX
	Requirements

	Clean speech (-16, -26, -36 d Bov)

Note: The AFR requirement is verified for every bit rate and every level


	WB
	6.6 
	
	
	AFR(EVS) < min(AFR(AMR1), AFR(AMR2), AFR(AMR-WB)) +1

Note: AMR1 and AMR2 are run on the NB part

	
	
	8.85
	
	
	

	
	
	12.65
	
	
	

	
	
	14.25
	
	
	

	
	
	15.85
	
	
	

	
	
	18.25
	
	
	

	
	
	19.85
	
	
	

	
	
	23.05
	
	
	

	
	
	23.85
	
	
	

	Noisy Speech (Car, Office, Street)  

-26 dBov

Note: For characterization additional SNR levels from 10 to 30 dB and noise types can be added


	WB
	6.6 
	
	
	AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2), AFR(AMR-WB)) + 1 (for car noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2), AFR(AMR-WB)) - 1 (for office noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2), AFR(AMR-WB)) (for street noise)
Note: AMR-VAD1 and AMR-VAD2 are run on the NB part

	
	
	8.85
	
	
	

	
	
	12.65
	
	
	

	
	
	14.25
	
	
	

	
	
	15.85
	
	
	

	
	
	18.25
	
	
	

	
	
	19.85
	
	
	

	
	
	23.05
	
	
	

	
	
	23.85
	
	
	


8.2. EVS Objective Performance Requirements on background noise handling

For clean speech (-26 dBov) the following requirements apply:

· For DTX turned off, the background noise level during inactive regions of the CuT shall be attenuated by no more than 6 dB, at the decoder output, compared to the background noise level during inactive regions of the input signal.

· For DTX turned on, the background noise level during inactive regions of the CuT shall be attenuated by no more than 12 dB, at the decoder output, as compared to the background noise level during inactive regions of the input signal.
The measurement method for attenuation in inactive regions shall ignore very low energy frames of (recording) background noise in clean speech.

For noisy speech (-26 dBov) and each tested noise type the following requirements apply:

· For DTX turned off, the background noise level during inactive regions of the CuT shall be attenuated by no more than 4 dB, at the decoder output, compared to the background noise level during inactive regions of the input signal.

· For DTX turned on, the background noise level during inactive regions of the CuT shall be attenuated by no more than 12 dB, at the decoder output, as compared to the background noise level during inactive regions of the input signal.
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