3GPPSA4-EVS SWG Conference Call #8









  AHEVS-108
February 21, 2012

Source:
ZTE Corporation 
Title:
On DTX performance requirements
Document for:
Discussion and approval

Agenda Item:
3.1
1. Introduce 

In the last 3GPP SA4 #67 meeting, most parts of performance requirements for the DTX operation of the EVS codec have been agreed. The main disagreements left are the requirements for subjective evaluation of SWB noisy speech and requirements for objective evaluation of noisy speech. This contribution addresses these two issues.

2. Discussion 

Subjective evaluation of SWB noisy speech

As the EVS codec supports the AMR-WB interoperable modes, the performance of the EVS codec at least should not be worse than AMR-WB at equivalent operating points. If not, the failed operation points obviously will not be accepted by users. Therefore, the performance requirements for subjective evaluation of SWB noisy speech should be set to guarantee this bottom line. As SWB mode is new for DTX operation, it's not supported to set too high requirements. In this contribution, the source proposes to use AMR-WB with similar bitrates as the reference codec.

Objective evaluation of noisy speech

The disagreement on requirements for objective evaluation of noisy speech is whether to use averaging separate for each noise type or averaging over all noise types. Using averaging separate for each noise type may introduce different requirements for each noise type, because the AMR and AMR-WB VADs may have different capacities for each noise type. But this method could guarantee the capacity of the candidate codec at least similar with the existing 3GPP codecs for each noise type. After taking into account other companies' opinion, the source agrees to use averaging separate for each noise type for objective evaluation of noisy speech. However, the source also thinks that AFR of the EVS codec with overall noise averaging should be lower than that of the existing codecs. Therefore, the source proposes to use both methods for evaluation. Averaging separate for each noise type should add 1% margin and averaging over all noise types should be with no margin. All candidates should meet both requirements at the same time.
3. Proposal
Definition of AFR (Active Frame Ratio)
AFR = 1 - (# frames that are SID or NO DATA) / (# frames in DTX-off operation)   
Requirements for subjective evaluation 

	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives

	Clean speech (-16,-26,-36)
note:

SNR in clean speech database to be defined in EVS-8a

	NB
	5.9, 
7.2, 
8, 
9.6, 
13.2
	0% FER
	On
	Reference codec with DTX off

	No objective

	
	WB


	5.9, 
7.2, 
8, 
9.6, 
13.2, 
16.4, 
24.4 
	
	
	Reference codec with DTX off


	No objective

	
	SWB
	13.2,
16.4, 
24.4
	
	
	Reference codec with DTX off
	No objective

	Noisy Speech (-26dBov) 

· Car Noise ([15,20(+1)]dB)
· Office Noise (20dB)
· Street Noise ([15,20(+1)]dB)

	NB 
	5.9, 
7.2, 
8, 
9.6,
13.2
	0% FER
	On
	Reference codec with DTX on
	Reference codec of requirement with DTX off

	
	WB
	5.9, 
7.2, 
8, 
9.6,

13.2, 
16.4, 
24.4
	
	
	Reference codec with DTX on with the following exception:

No Reference with DTX at 24.4: G.722.1 @ 32 replaced by NWT AMR-WB @ 23.85 with DTX on
	Reference codec of requirement with DTX off

	
	SWB
	13.2, 
16.4, 
24.4 
	
	
	- NWT AMR-WB at 12.65
- NWT AMR-WB at 15.85
- NWT AMR-WB at 23.85
	No objective

Editor's note: empty box

	Music and Mixed Content

	NB 
	5.9, 
7.2, 
8, 
9.6,

13.2
	0% FER
	On
	Reference codec with DTX off


	No objective

	
	WB
	5.9, 
7.2, 
8, 
9.6, 
13.2, 
16.4, 
24.4 
	
	
	Reference codec with DTX off


	No objective

	
	SWB
	13.2,
16.4, 
24.4
	
	
	Reference codec with DTX off


	No objective


Requirements for objective evaluation
	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements
	Objectives

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

note: the AFR requirement is verified for every bit rate and every level
	NB
	5.9, 
7.2, 
8, 
9.6, 
13.2
	0% FER
	On
	AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2)) + 1%


	

	
	WB
	5.9, 
7.2, 
8, 
9.6, 
13.2, 
16.4, 
24.4 
	
	
	AFR(EVS) < min(AFR(AMR1), AFR(AMR2), AFR(AMR-WB)) +1%

note: AMR1 and AMR2 are run on the NB part
	

	
	SWB
	13.2, 
16.4, 
24.4
	
	
	AFR(EVS) < min(AFR(AMR1), AFR(AMR2), AFR(AMR-WB)) +1%

note: AMR1 and AMR2 are run on the NB part
	

	Noisy Speech (-26dBov) 

Car [15,20] dB, Office 20 dB, Street [15,20] dB

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

· 
	NB
	5.9, 
7.2, 
8,
9.6, 
13.2
	0% FER
	On
	AFR(EVS) < min(AFR(AMR1), AFR(AMR2)) +1%

(averaging separate for each noise type)
AND
AFR(EVS) < min(AFR(AMR1), AFR(AMR2)) 

(averaging over all noise types)

	

	
	WB
	5.9, 
7.2, 
8, 
9.6, 
13.2, 
16.4, 
24.4 
	
	
	AFR(EVS) < min(AFR(AMR1), AFR(AMR2),AFR(AMR-WB)) +1%

(averaging separate for each noise type)
AND
AFR(EVS) < min(AFR(AMR1), AFR(AMR2),,AFR(AMR-WB)) 

(averaging over all noise types)

	

	
	SWB
	13.2,
16.4, 
24.4
	
	
	AFR(EVS) < min(AFR(AMR1), AFR(AMR2),AFR(AMR-WB)) +1%

(separate for each noise type)
AND
AFR(EVS) < min(AFR(AMR1), AFR(AMR2),,AFR(AMR-WB)) 

(averaging over all noise types)

	


	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	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
	
	
	


Note:

This part of the evaluation is based on a large database of speech and noisy speech of length (10min ~ 30min) with a VAF (~40%).

The database shall contain at least that used for subjective listening. The reporting of objective evaluation is to be detailed in the test plan. 
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