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1. Abstract

One of the main goals of the EVS codec standardization is to meet the needs of a highly efficient operation of the EVS over the LTE system with minimum capacity impact. At the same time, quality expectations with the EVS are very high.

This means that requirements for the performance of the VAD/DTX/CNG operation of the EVS codec should be set both in terms of subjective quality scores and in terms of objective channel activity figures. 
This document makes a high-level proposal to take both criteria into account in the specification of the EVS performance requirement document EVS-3.

2. Discussion

Ideal VAD/DTX/CNG would only use speech coding for active speech segments while the speech pauses in between would be coded as comfort noise at significantly lower bit rate. Under the assumption of a two-way communication and certain talker reaction delays (when the direction of the conversation changes), a typical voice activity factor is in the order to 40%. This could lead to significant reductions of the channel activity of roughly 50% or an increase of the system capacity by about a factor of two.

However, there are many practical difficulties and designing an ideal VAD/DTX/CNG system is an impossible task. Reasons are the following:

· Voice activity detection is difficult in the presence of background noise

· Even clean speech may contain non-speech talker sounds for which the decision is not clear if they should be regarded as active speech or not

· CNG is a mere low-rate coding of the inactivity signal. In the presence of background noise, the CNG coding may not be able to represent all perceptually relevant parts. This may affect the naturalness of the reproduced noise signal and in turn lead to lower perceived quality.

· Non-speech signals like music and mixed content belong to a class of signals that are not speech, yet the VAD/DTX/CNG system should treat such signals like speech such that a faithful representation will be possible.

From the above discussion it can be concluded that different requirements for clean and noisy speech on the one hand and mixed content and music on the other hand have to be defined: 

For any input signal, regardless whether this is speech or mixed content/music, the subjective quality with the VAD/DTX/CNG operation enabled should not be worse than in operation without DTX. 
With regards to the required gains in terms of channel activity, a content distinction is necessary. For speech content type the channel activity should be as low as possible, while for mixed content/music there should be no such requirements since this kind of signals should rather be treated like useful speech. 
3. High-level proposal
It is proposed to set subjective performance requirements for clean and noisy speech as well as for mixed content and music such that VAD/DTX/CNG operation does not lead to quality degradations. Hence, for these content types, the quality with VAD/DTX/CNG operation shall be NWT without VAD/DTX/CNG operation.

It is further proposed to set objective performance requirements in terms of achievable channel activity factors for clean and noisy speech. Suitable requirements are:

· CAF(EVS) < min( CAF(AMR), CAF(AMR-WB))
This requirement would be evaluated across suitable test databases [tbd], e.g. those used in qualification or selection

· CAF(EVS, noisy speech) <= CAF(ideal, clean speech) + [margin (tbd)]
This requirement would be evaluated across suitable test databases [tbd], e.g. those used in qualification or selection. The CAF of an ideal system for clean speech would be measured using a suitable reference system [tbd]. The noisy speech database would be constructed from the clean speech database through mixing with noise at appropriate levels.

An additional objective would be to achieve a CAF measured across suitable test databases [tbd], e.g. those used in qualification or selection that is as close as possible to the CAF of the ideal system for the same speech signal databases without noise. 

A suitable definition of the CAF is to count the number of transmitted frames (SPEECH and SID) divided by the total number of frames.
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