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1. Introduction
While most of the requirements of the EVS in DTX operation were agreed at the last 3GPP SA4 #67 meeting, there are still open issues when it comes to setting the objective requirements to EVS DTX. This contribution aims to provide some considerations from source on the way to formulate these remaining requirements and a set of possible requirements are proposed.

2. Considerations on the objective requirements to EVS DTX

The main issue left for objective requirements of the EVS DTX are the way in which the AFRs are averaged over the different noisy conditions and the upper limit of AFRs. 
3GPP standardized VAD technologies including AMR VAD option 1 and 2 and AMR-WB VAD date back to more than ten years, it is necessary for the EVS VAD to offer a reasonable improvement in terms of efficiency over these old technologies. The general objective requirement should therefore be formulated as: 

“AFR(EVS) < min(AFR(AMR1), AFR(AMR2),AFR(AMR-WB)) - x%” 
for the various conditions especially for noisy conditions with various noise types and SNRs. However, it should be noticed that “x%” may not be constant over different noisy conditions since the above referenced VADs – AMR VAD1-2, AMR-WB VAD behave differently dependent on the nopise type. For instance, the reference VADs perform quite well with stationary background noises like car noise i.e. the AFRs of these VADs under car noise are already close to ideal. 
To illustrate this situation, the AFRs of AMR VAD1-2, AMR-WB VAD were computed for a long speech file of approximately 42% VAF in car noise with 20, 15dB SNR respectively and are shown in Table 1 below. (Note: AFRs of AMR VADs were obtained on the NB version of the test speech)
Table 1. AFRs of reference VADs for car noise
	
	Car noise at 20dB
	Car noise at 15dB

	ideal
	42%
	42%

	AMR VAD1
	47.80%
	48.04%

	AMR VAD2
	47.32%
	47.58%

	AMR-WB VAD
	46.15%
	46.12%


It can be seen that the extra “wasted” AFRs of these VADs for car noise are not very significant comparing to the ideal AFR of 42% especially taking into account the a few additional DTX hangover frames necessary to a safe CNG. In conclusion, we should not expect a big gain from the EVS DTX efficiency to stationary noise. 
On the other hand, the reference VADs exhibit poor performance under non-stationary background noise. To demonstrate the situation, we obtained the AFRs of AMR VAD1&2, AMR-WB VAD for the same long speech file but in 20, 15dB office noise in Table 2 below. The office noise used consists of various office background sound and interfering talkers and is nonstationary.
Table 2. AFRs of reference VADs for office noise
	
	Office noise at 20dB
	Office noise at 15dB

	ideal
	42%
	42%

	AMR VAD1
	69.91%
	70.33%

	AMR VAD2
	61.43%
	66.84%

	AMR-WB VAD
	53.13%
	57.82%


The table clearly shows that legacyVAD technologies do not cope very well with non-stationary noise. Therefore, the EVS DTX should offer further improved efficiency over reference VADs for non-stationary noise. 
3. Proposal
From discussion above, we believe different thresholds – the “x%”, should be given to EVS DTX AFR requirement for different noise types. Moreover, relatively larger value of “x%” should be set for non-stationary noises such as office and street, and small bias should be set for car noise. Even considering the possible aggressive behavior among reference VADs to clean speech and speech under stationary noise, we further suggest relaxing the “-x%” to a “+x%” for a small margin to ensure a good quality of the speech while not hurting DTX efficiency significantly. The source proposed objective requirements to EVS DTX are found in highlighted in Table 3 below.
Table 3. Proposed objective requirements to EVS DTX
	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(AMR-VAD1), AFR(AMR-VAD2)) + 1% (for car noise)
AFR(EVS) <min(AFR(AMR-VAD1), AFR(AMR-VAD2)) - 1% (for office&street noise)

	

	
	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% (for car noise)

AFR(EVS) < min(AFR(AMR1), AFR(AMR2), AFR(AMR-WB)) -1% (for office&street noise)

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% (for car noise)

AFR(EVS) < min(AFR(AMR1), AFR(AMR2), AFR(AMR-WB)) -1% (for office&street noise)

note: AMR1 and AMR2 are run on the NB part
	


