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1.
Background

During discussions at the 3GPP SA4 #64 meeting in San Diego and 3GPP SA4 EVS SWG Adhoc Meeting #6 in Issy-Les-Moulineaux, a concern was expressed that a potential amplification of the synthesized signal might positively bias subjective test scores [1]. As a result, output gain limitation design constraint has been added to the EVS Permanent Document #4 (EVS-4): EVS design constraints [2]. This contribution brings further clarifications on how to verify the codec output gain.


2.
Proposal
The following design constraint has been added into [2] to address the output gain limitation issue:

“The EVS candidate codecs shall not amplify the output signal relative to the input signal beyond limits. 

The limits and methodology to measure the amplification is described in the EVS-7a,b processing plan permanent document.”
We propose the following methodology to measure the amplification:

The EVS codec output signal gain is validated using frequency masks. This can be simply done by 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 would 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.

The tolerance x and the frequency response of the NB, WB and SWB masks are tbd.  
As a part of this contribution, an executable is provided by VoiceAge that allows the output gain verification as described above. It is proposed that this program is used to verify that the EVS candidate codecs do not amplify the output signal relative to the input signal.

The program is compiled under MSVS/Windows and uses the following command line:

gain_chk.exe -i original_file  -o processed_file  -t results_file  -r Fs [-v VAD_file]

where:
- original_file is a reference binary file (input)
- processed_file is an evaluated binary file (synthesis)
- results_file is a text file where output results are printed
- Fs is the sampling frequency [8000, 16000, 32000, 48000] in Hz

- VAD_file is a VAD Flag binary file (One 16 Bits Flag per Frame); it is an optional parameter, if used, the energy is calculated only in active frames (VAD≠0)
Note: the enclosed executable “gain_chk.executable” should be renamed before running the program as “gain_chk.exe”.
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