3GPP TSG SA4#67 meeting
Tdoc S4 (12)0038
30 January – 3 February, 2012, Edinburgh, Great Britain


Source:
Qualcomm Incorporated
Title:
On EVS Requirements
Document for:
Approval

Agenda Item:
6
1.
Introduction
In S4-110864  and AH-EVS 100, the source presented proposals on the requirement for the performance of the EVS codec for inputs with background noise and performance under error prone channels. In this contribution, we provide further details and clarification on our earlier proposals based on our offline discussions with several SA4 members. 
Finally, we present our views on the priorites for the impending qualification exercise.

2.
Background noise level equalization across candidates

To verify EVS Performance Requirements under speech inputs with background noise, we propose using speech signals with additive background car and office noises at 20 dB SNR. This proposal is valid for narrowband, wideband and superwideband modes of operations of the EVS coder.

If the levels of background noise in the decoded outputs from the various EVS candidates show significant variations, then listeners’ scores in subjective evaluation tests may show favourable bias for candidates with significantly lower background noise levels than the other candidates regardless of the inherent speech coding quality differences between these candidates. Since real life use cases employ noise suppression in the acoustic front end of the vocoder, such listener preferences may not reflect the true speech coding quality achievable by a candidate upon deployment. In AHEVS-100, we proposed a new requirement to limit the background noise level in the decoded outputs of the EVS candidates to be within a certain range of either the background noise levels of the input or that of the reference codecs.
The requirements set to enforce the above constraint should reflect a balance between the need to limit the variations in the background noise levels in the candidate codecs, and the need to provide flexibility of design to the candidates. Further, the requirements should take into account the variations in the background noise levels in the decoded outputs of the references codecs used in verifying the performance requirements and the possibility of DTX on and off conditions having different background noise levels. Based on a study of the background noise levels in the decoded outputs in references codecs (see attached excel file) for various bit rates and with DTX on and off, we propose the following requirement:
For DTX turned off, the background noise level during inactive regions of the CuT shall be attenuated by no more than [3] 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 above constraint may be perceived  a better fit into the EVS permanent document 4.0 (EVS Design Constraints) rather than the EVS Performance Requirements, we prefer that the former be suitably updated; in case the group prefers not to reopen the EVS Design Constraints document, we propose the addition of the requirement into the EVS Performance Requirements.
3.
EVS performance under impaired channels

We propose the following performance requirements for the EVS codec at 3% and 6% frame erasure rates for clean speech inputs at -26 dBov:

	Channel Condition
	Bitrate
	DTX On/Off
	Requirement
	Objective

	NB -- 3% FER
	VBR 5.9  Average
	On/Off
	NWT AMR 7.4 -  FER 3%
	NWT AMR 7.95  - FER 3%

	
	7.2  Gross
	On/Off
	NWT AMR 7.95  -  FER 3%
	NWT AMR 10.2  - FER 3% 

	
	8     Gross
	On/Off
	NWT AMR 10.2  -  FER 3%
	NWT AMR 12.2  - FER 3%

	
	9.6  Gross
	On/Off
	NWT AMR 12.2  -  FER 3%
	 NWT AMR 12.2 – FER 1%

	
	13.2 Gross
	On/Off
	NWT AMR 12.2  -  FER 3%
	 NWT AMR 12.2 – FER 1%

	NB -- 6% FER
	VBR 5.9  Average
	On/Off
	NWT AMR 7.4  -  FER 6%
	NWT AMR 7.95  - FER 6%

	
	7.2  Gross
	On/Off
	NWT AMR 7.95  -  FER 6%
	NWT AMR 10.2- FER 6% 

	
	8     Gross
	On/Off
	NWT AMR 10.2  -  FER 6%
	NWT AMR  12.2 - FER 6%

	
	9.6  Gross
	On/Off
	NWT AMR 12.2  -  FER 6%
	NWT AMR 12.2 – FER 3%

	
	13.2 Gross
	On/Off
	NWT AMR 12.2  -  FER 6%
	NWT AMR 12.2 – FER 3%

	WB -- 3% FER
	VBR 5.9 Average
	On/Off
	NWT AMR-WB- 8.85 - FER 3%
	NWT AMR-WB-12.65 - FER 3%

	
	7.2  Gross
	On/Off
	NWT AMR-WB- 8.85 - FER 3%
	NWT AMR-WB-12.65 - FER 3% 

	
	8     Gross
	On/Off
	NWT AMR-WB- 12.65 -FER 3%
	NWT AMR-WB- 14.25  -FER 3%

	
	9.6  Gross
	On/Off
	NWT AMR-WB-15.85 - FER 3%
	NWT AMR-WB- 19.85 - FER 3%

	
	13.2 Gross
	On/Off
	NWT AMR-WB-19.85 - FER 3%
	NWT AMR-WB-23.85 - FER 3%

	
	16.4 Gross
	On/Off
	NWT AMR-WB-23.85 - FER 3%
	NWT G.722.1- 32 - FER 3%

	
	24.4 Gross
	On/Off
	NWT G.718- 32 - FER 3%
	NWT G.722-56 - FER 3%

	
	32  Net
	Off
	NWT G.722- 56 - FER 3%
	NWT G.722-64 - FER 3%

	WB -- 6% FER
	VBR 5.9  Average
	On/Off
	NWT AMR-WB- 12.65 - FER 6%
	NWT AMR-WB-14.25 - FER 6%

	
	7.2  Gross
	On/Off
	NWT AMR-WB- 12.65 - FER 6%
	NWT AMR-WB-14.25 - FER 6%

	
	8  Gross
	On/Off
	NWT AMR-WB- 14.25 - FER 6%
	NWT AMR-WB-15.85  -FER 6%

	
	9.6  Gross
	On/Off
	NWT AMR-WB-15.85 - FER 6%
	NWT AMR-WB-19.85 - FER 6%

	
	13.2  Gross
	On/Off
	NWT AMR-WB-19.85 - FER 6%
	NWT AMR-WB-23.85 - FER 6%

	
	16.4  Gross
	On/Off
	NWT AMR-WB-23.85 - FER 6%
	NWT G.722.1-32 - FER 6%

	
	24.4  Gross
	On/Off
	NWT G.718-32 - FER 6%
	NWT G.722-56 - FER 6%

	
	32 Net
	On
	NWT G.722-56 - FER 6%
	NWT G.722-64 - FER 6%

	SWB -- 3% FER
	13.2 Gross
	On/Off
	NWT G.722.1C 32 - FER 3%
	NWT G.722.1C 48 - FER 3%

	
	16.4 Gross
	On/Off
	NWT G.722.1C 48 - FER 3%
	NWT G.718B- 36 - FER 3%

	
	24.4 Gross
	On/Off
	NWT G.718B- 36- FER 3% 
	NWT G.719- 48 - FER 3% 

	
	32  Net
	Off
	NWT G.719- 48 - FER 3%
	NWT G.719- 64 - FER 3%

	
	48  Net
	Off
	NWT G.719- 64 - FER 3%
	NWT G.719- 80 - FER 3%

	
	64  Net
	Off
	NWT G.719- 80 - FER 3%
	NWT G.719- 112 - FER 3%

	
	96  Net
	Off
	NWT G.719- 112 - FER 3%
	-

	SWB -- 6% FER
	13.2 Gross
	On/Off
	NWT G.722.1C 32 - FER 6%
	NWT G.722.1C 48 - FER 6%

	
	16.4 Gross
	On/Off
	NWT G.722.1C 48 - FER 6%
	NWT G.718B- 36 - FER 6%

	
	24.4 Gross
	On/Off
	NWT G.718B- 36- FER 6% 
	NWT G.719- 48 - FER 6% 

	
	32  Net
	Off
	NWT G.719- 48 - FER 6%
	NWT G.719- 64 - FER 6%

	
	48  Net
	Off
	NWT G.719- 64 - FER 6%
	NWT G.719- 80 - FER 6%

	
	64  Net
	Off
	NWT G.719- 80 - FER 6%
	NWT G.719- 112 - FER 6%

	
	96  Net
	Off
	NWT G.719- 112 - FER 6%
	-


In S4-110864 we proposed a “channel aware” mode for the EVS codec that would be optimized to perform well under bad channel conditions. The proposed special mode of the EVS codec can be employed when the encoder is aware of significant channel impairments via a system level feedback. Such a mechanism is available in the recently standardized OPUS codec, where improved error robustness is achieved by including a some information about the immediate past frame (called LBRR) with the current frame.
Since the encoder is expected to switch the channel aware mode only when it receives a feedback on the channel quality, no performance requirement is needed for this mode when  the channel conditions are prestine. In simulations, the channel aware mode can be enabled by specifying an optional input command line parameter to the EVS encoder.
The switch between the regular modes of EVS and the “channel aware” mode is to be triggered by entities in the network that are extraneous to the vocoder. Therefore the switching mechanism should not be part of the EVS standardization process and it is not necessary to test this switch.
We propose the following performance requirement and objective for the EVS codec:

	Input
	BW
	Bitrate (kbit/s)
	Codec 
	DTX
	Channel Condition
	Requirement
	Objective

	Clean speech

-26dBov
	WB


	13.2 gross

	EVS Channel aware configuration


	On
	10% packet loss
	NWT AMR-WB- 12.65 – FER 6%
	 ---- 


4.
Performance Requirement for the DTX mode

	Category (1)
	BW
	DTX
	Requirements

	Clean speech (-26 dBov)
	WB
	On
	VAF (EVS) ≤ VAF(AMR-WB) + 1%

	Speech with background noise (-26dBov) 

· Car Noise (10dB, 20 dB, 30 dB)

· Office Noise (10dB, 20 dB, 30 dB)

· Babble Noise (10dB, 20 dB, 30 dB)
	WB
	On
	


(1) 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 be different from that used for subjective listening.

(2) The VAF(x) is defined as the number of active speech frames as detected by the codec (x = EVS or AMR-WB) over the total number of frames
5.
Priorities for Qualification Testing
For the EVS qualification test, the source believes that the following features of EVS should be tested along with further modes:
1. 13.2 kbps mode (WB and SWB) are most useful “golden bit rates” and should be tested with both DTX on and DTX off

2. As suggested in the EVS WID and TR 22.813, the EVS codec should be tested under a wide range of packet loss and delay jitter conditions including 3%, 6% and 10% FERs and all delay loss profiles in TS 26.114

3. Low bit rate modes of EVS including the 5.9 kbps VBR mode should all be tested.
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