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S4-111086  is the basis for our performance requirements proposals below.
· Background Noise Types in NB and WB 

Typically, the noise types that are present in the environment in which a mobile device is used for communication may be classified as quasi-stationary and non-stationary based on the statistics of noise signal. While it is impractical to characterize the performance of the EVS  codec for all noise types, we believe that the codec should be tested for atleast one quasi-stationary and one non-stationary noise source. 
Out of the background noise types listed in S4-111086, we find that car noise and office noise each at 20dB SNR reflect best the use cases of the EVS coder.

· Background Noise Handling in EVS

Rarely in a mobile communication use case is a speech coder deployed without a noise preprocessing module. Such a module is tuned to reject signals from interfering noise sources that hamper effective communication. The noise preprocessing module is usually a part of the acoustic front end in the signal processing chain and is customized by handset vendors and chipset manufactures for the specific UEs. Also the noise preprocessing module is integrated with other acoustic front end modules , e.g. echo cancellation. In other words, the noise preprocessing module is typically outside the speech coder.

The inclusion of a noise suppression module in the EVS candidate would complicate the deployment of the codec due to interaction between the noise suppression in EVS and the noise preprocessing module included in the acoustic front end. Further, if noise suppression is used in some of the EVS candidates in the qualification or selection testing and no noise suppression is used in others, then the validity of the tests come under question.

In order to avoid the above mentioned complications, we propose to introduce  a new objective performance requirement based on one of the two options below: 
[Option 1].   The background noise level during the inactive regions (no speech activity) of the CuT shall be within a range of [+/- x]dB, at the decoder output, as compared to the background noise level during inactive regions in the Ref codec. 

[Option 2].   The background noise level during inactive regions of the CuT shall be within a range of [+/- y] dB, at the decoder output, as compared to the background noise level during inactive regions of the input signal.

· Levels for Music and Mixed Content
We propose to use music and mixed content at a single level (-26dBov).
· Performance Requirements for FER Cases 

We propose the 3% and 6% requirements for clean speech at -26dBov specified as follows:

	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-14.25 - FER 3%
	NWT AMR-WB- 15.85 - FER 3%

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

	
	16.4 Gross
	On/Off
	NWT AMR-WB-19.85 - 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- 8.85 - FER 6%
	NWT AMR-WB-12.65 - FER 6%

	
	7.2  Gross
	On/Off
	NWT AMR-WB- 8.85 - FER 6%
	NWT AMR-WB-12.65 - FER 6%

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

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

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

	
	16.4  Gross
	On/Off
	NWT AMR-WB-19.85 - 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 addition to performance requirements at 3% and 6% FERs, we propose the following requirements at high FER rates for WB clean speech:
	Input
	BW
	Bitrate (kbit/s)
	Channel Condition
	DTX
	Requirement
	Objective

	Clean speech

-26dBov
	WB
	13.2 gross
	10%
	On
	NWT AMR-WB- 12.65 – FER 6%
	NWT AMR-WB- 12.65 – FER 3%


· JBM Performance Requirements

We propose the requirements as follows (see Section 6 of S4-111086):
	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements 1

	Clean speech

-26dBov
	WB
	13.2
	p1-6
	On
	NWT AMR-WB@[15.85] DTX on constant delay JBM solution


Note 1: The FER (packet loss) pattern Pk is derived from the MTSI delay and error profile k by marking the bad frame indicator as 1 for all packets lost in the network and any packets that arrive with a delay larger than set by the delay of a packet from encoder to decoder (packet delay), according to Table 1.
· Priorities for Qualification Testing 
One of the key use cases of the EVS codec is voice over LTE mobile communication. Therefore, the source believes that all of DTX, VBR,  and JBM functionalities are essential building blocks of the EVS coder that are relevant to the deployment of EVS and shall be tested in qualification phase. The qualification candidates shall also be tested at various FER values, including high values (3%, 6%, 10%).
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