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1. Introduction

The objective contribution is to provide up-to-date frequency response characterization of the EVS codec.

Draft EVS fixed-point version 12.3.0 from S4-150292 was used to compute frequency responses reflecting the latest codec frequency responses.
2. Test setup
Objective speech databases at 8, 16, 32 and 48 kHz (of length around 800s) were created in a way similar to the objective speech database generation from EVS qualification. The database generation procedure is described below:
· Only original speech files contributed to EVS qualification by companies from the 12 EVS PCs were used, under the agreement from these companies to reuse speech files. Two specific speech files containing artifacts that may artificially influence the measured responses were discarded.
· The processing steps to create the databases at 8, 16, 32 kHz were slightly modified to skip high-pass pre-filtering (MSIN or HP50) and to use high-quality FFT-based resampling to extend the audio bandwidth close to Nyquist frequency for resampled signals. The processing steps are as summarized below:

· Windowing (100 ms) by trailing/ending cosine window

· Rate change from 48 kHz to 8, 16 or 32 kHz

· P.56 active speech level adjustment at -26 dBov

· Concatenation of preamble, speech files with inserted extra silence to reach an activity level of 41% (±1%).
In addition, an objective speech database at 48 kHz was also created.
Frequency responses were computed with a transfer function estimate based on average modified  periodograms of the codec input and output. A time support of 32 ms for the Hanning analysis window was used with 50% overlap in this setup.

The codec operation in DTX on and off was tested. For the 13.2 kbit/s channel-aware mode, the default configuration (FEC indicator: HI, FEC offset: 3) was used.
3. Results

Annex A and B provide results for the objective speech databases and EVS codec version under test, for DTX on and DTX off, respectively.
It is important to note that the measured responses depend on the test sequence (speech) under test, as the codec is not linear and time-invariant; furthermore, the frequency response measurement method can be interpreted as verifying the energy matching behavior of the codec output with respect to the codec input, with some dominant effect from high-energy spectral components due to spectrum averaging.
The following conclusions may be produced for the test conditions under consideration:

· The frequency response of EVS-NB is quite similar across modes, with slightly more attenuation for 5.9 VBR above 3.4 kHz.
· For EVS-WB the lower bit rate modes (5.9VBR, 7.2, 8) have lower audio bandwidth than higher bit rate modes; the responses get near flat for increasing bit rates up to 128 kbit/s.

· For EVS-SWB at bit rates up to 13.2 bkit/s, the upper limit of decoded audio bandwidth is around 14 kHz while for higher bit rates EVS-SWB has a frequency response extending to 16 kHz. The responses get near flat for increasing bit rates up to 128 kbit/s.

· For EVS-FB, the responses extend up to 20 kHz at all bit rates; the responses are similar to EVS-SWB for the 0-16 kHz range and the responses in the 16-20 kHz range depend on bit rate.
· For EVS-IO (AMR-WB IO), the two lower bit rates have more attenuation and other bit rates have similar responses up to 6.4 kHz; above 6.4 kHz the attenuation is les pronounced with increasing bit rate.

Overall DTX has little influence on the measured responses for the test conditions, noting that 5.9 VBR is only available with DTX on.

It is proposed to include these results in TR 26.952.

Annex A: Results for EVS draft v12.3.0 (S4-150292), speech, DTX on
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Annex B: Results for EVS draft v12.3.0 (S4-150292), speech, DTX off
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