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Background Noise 
To verify EVS Performance Requirements under speech inputs with background noise, the EVS SWG ad-hoc call #9 on 21 March concluded to use 20 dB SNR in case of office noise.

We find the same noise level shall be used for the car noise case too because the underlying signal processing blocks are the same. So we propose using speech signals with additive background car noise at 20 dB SNR. This proposal is valid for narrowband, wideband and superwideband modes of operations of the EVS coder.

In our contribution to SA4#67 on performance requriements (SA4 120038), we proposed limits on the attenuation levels of the background noise in the decoded output with respect to the background noise level in the input signal for both DTX on and off. At the EVS SWG ad-hoc calls #8 and #9 on 21 February and 26 March respectively, the proposed requirements except the numerical values were accepted for inclusion in EVS-3. Several companies suggested cross checking these numerical values of the limits for the reference codecs using the gain verification tool provided by VoiceAge.

The VoiceAge gain verification tool can (optionally) take in voice activity detection (VAD) flags, one per 20 msec frame, to estimate the attenuation of the decoded output during active speech and background segments with respect to the input signal. In order to cross check the attenuation limits we had proposed in our previous contribution using the VoiceAge gain verification tool, we followed the processing plan shown in Figure 1 below:


Figure 1: Processing plan for verifying the background noise level attenuation using VoiceAge’s Gain Verification Tool.
The results of the verification for the reference codecs specified in EVS-3 are added to the excel document we provided with our earlier contribution. Our verification based on the VoiceAge gain verification tool confirms the earlier limits that we had proposed.
In this contribution, we reiterate our earlier proposal for narrowband, wideband and superwideband modes of operation of the EVS codec with DTX turned off and on:
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, as 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.
EVS Performance under Impaired Channels

In S4-110864 and S4-120038 we proposed a channel aware mode for the EVS codec that will be optimized to perform well under bad channel conditions. We addressed this topic again in AHEVS-107 and AHEVS-124. 

Based on the discussions at the SA4 meetings and EVS ad-hoc call and inputs from several companies, we understand that specifying several modes would be sensible. Therefore, we propose that the following performance requirements for the channel aware mode of operation for the 13.2 kbps, 16.4 kbps wideband modes and 13.2 kbps and 16.4 kbps superwideband modes of operation.

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

	Clean speech

-26dBov
	EVS Channel aware configuration


	On
	10% packet loss
	WB
	13.2 gross
	NWT AMR-WB- 15.85 – FER 3%

	
	
	
	
	
	16.4 gross
	NWT AMR-WB-19.85-FER 3%

	
	
	
	
	SWB
	13.2 gross
	NWT G.722.1C-32-FER 6%

	
	
	
	
	
	16.4 gross
	NWT G.722.1C-48-FER 6%


Performance Requirements of the EVS codec under delay-loss conditions
The WID requires the EVS codec to be tested under delay loss conditions as specified in TS 26.114. The subjective quality requirements for the EVS codec’s 13.2 kbps wideband mode of operation with clean speech input under the 6 delay loss conditions in TS 26.114 have already been agreed upon and incorporated in EVS-3. In the table below, we propose to update EVS-3 by including subjective performance requirements for the EVS codec for the 13.2 kbps superwideband and narrowband modes of EVS with clean speech inputs for the 6 delay loss profiles.
	Category
	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX
	Requirements 1

	Clean speech

    -26dBov
	NB
	13.2
	p1-6
	On/Off
	NWT AMR @ 12.2 DTX on/off constant delay JBM solution


	Clean speech

-26dBov
	WB
	13.2
	p1-6
	On/Off
	NWT AMR-WB@15.85 DTX on/off constant delay JBM solution


	Clean speech

    -26dBov
	SWB
	13.2
	p1-6
	On/Off
	NWT G.722.1C @ 24 DTX on/off 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. 

Table 1: Error rates for constant delay at less than or equal to 1% late loss rate (LLR) and at least 200ms frame delay
	
	Profile 1
	Profile 2
	Profile 3
	Profile 4
	Profile 5
	Profile 6

	packet delay
	200 ms
	200 ms
	200 ms
	222 ms
	210 ms
	362 ms

	PLR
	0%
	0.24%
	0.51%
	2.40%
	5.92%
	0%

	LLR
	0%
	0.03%
	0.35%
	0.91%
	0.96%
	0.99%

	FER
	0%
	0.27%
	0.86%
	3.31%
	6.88%
	0.99%


Note 2: The MTSI delay loss profiles can be obtained from the electronic attachment to 3GPP TS 26.114.
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