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1.
Background
During discussions at the last 3GPP SA4 #64 meeting in San Diego on the EVS Permanent Document #4 (EVS-4): EVS design constraints [1], the source brought the issue of the need to verify the output gain of the EVS codec candidate solutions. A concern was expressed that a potential amplification of the synthesized signal might positively bias subjective test scores. This contribution brings for discussion a proposal how to deal with this issue.

2.
Proposal
The verification of the output gain of The EVS codec candidate solutions is complicated by the fact that it is implicitly allowed in [1] to render a narrower bandwidth than is the bandwidth of the input signal:

“Note: For a given input sampling rate, the frequency response of the codec may be narrower in bandwidth than the Nyquist bandwidth corresponding to that input sampling rate. This allows an adaptation of the coded bandwidth depending on, e.g., the selected bit-rate.”
Hence a simple validation of the output gain does not guarantee that e.g. attenuation in high frequencies is not compensated by amplification at low frequencies. 

Further, our understanding of the Note is that it implicitly allows reducing the gain of the output wrt. to the input as a function of frequency. Consequently, our proposal deals only with controlling the amplification of the output. (As only the amplification of the output is generally linked to a positive bias of the test results, but not the attenuation, this does not seem to be a serious limitation).
We propose for consideration the following two alternative ways:

1) The EVS codec output signal gain is validated using frequency masks. This can be done for example per critical bands, ore more simply by just verifying a narrowband (NB), wideband (WB) and super-wideband (SWB) bandwidths in the following way:

· For input signal limited by a NB mask, the gain between the input signal and the output signal will be verified on the signals limited by the NB mask.

· For input signal limited by a WB mask, the gain between the input signal and the output signal will be verified on the signals limited by the NB mask, and also by the WB mask.

· For input signal limited by a SWB mask, the gain between the input signal and the output signal will be verified on the signals limited by the NB mask, by the WB mask, and by the SWB mask.
Then, the output signal gain must not be higher than the input signal gain for any of the above configurations within a tolerance of x%. 

As the goal is to ensure a reasonable comparison of competing technologies rather than disqualifying a codec based on the gain verification, a common sample database could be provided before the codec submission on which proponents could verify that their codec meets the gain requirement. The same database would be then used after submission to verify it. Candidates that would not meet the gain requirement would be then disqualified.
As this option includes a verification of the candidate codec gains per frequency band in order to qualify, a corresponding constraint would have to be added to [1].
2) Alternatively, the output signal gain could be verified per frequency band after the submission of the candidates, e.g. using the test database. If it is found that the output signal gain is higher than the input signal gain for any of the frequency bands (again using a tolerance of x%), that frequency band would be scaled down to achieve a unity gain amplification.
As this option does not comprise a candidate elimination in case an amplification is detected, no modification of the Permanent document #4 [1] would be needed. The provision of the gain scaling could be dealt with in the Permanent document #3: Performance requirements, or possibly only in the test plan document.
The tolerance x and the frequency response of the NB, WB and SWB masks are tbd. 
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