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1 Introduction
During the EVS SWG teleconference call #42, frequency responses of the EVS codec were discussed based on the objective evaluation in AHEVS-351; the frequency responses for EVS at different bit rates and audio bandwidths were computed on speech and CSS signals in 1/3 and 1/12 octave bands. In the present contribution, we present frequency responses for speech with an FFT-based approach (average modified periodogram) on a linear frequency scale.
The present contribution is limited to an interim status report.  The Source intends to provide a more extensive analysis of frequency responses with different test signals, e.g. white noise, pink noise, tones as in 3GPP TR 26.976 in a future meeting.
2 Test setup
The fixed-point version of EVS in TS 26.442 v12.0.0. was used.
The test signal consisted in the concatenated clean speech sequences (about 35s) in British English from P.501 used in TS 26.132 for sensitivity/frequency characteristics testing. Frequency responses were computed as the empirical transfer function estimate based on the average periodograms of the codec input and output.

A time support of 85 ms for the (Hanning) analysis window was used in this setup.
3 Results and next steps
The estimated responses are depicted in Figures 1 to 8 (see Annex) – these curves are presented here only for information purposes and are not felt to represent a comprehensive codec evaluation, given the following considerations:

· It is known that the selected speech sequence from P.501 has not enough energy in low frequencies, therefore the estimated responses (showing an artificial peak) below 50 Hz are not relevant . Another speech test signal be could be used, e.g. from the EVS objective database.
· It was found that the frequency response can be different for different test signals and for a more recent codec version that includes bug fixes. Moreover, EVS is a multimode codec with signal – dependent codec classes and states. It is felt essential for a correct analysis of frequency responses the behavior of different modes should be analyzed in more detail, instead of considering the codec as a black box. In addition, this objective evaluation should take into account the latest version of the EVS codec for proper characterization which was done yet.

It is proposed to consider frequency responses of the EVS codec in SA4#82.

Annex
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Figure 1: Frequency responses of EVS-NB.
[image: image2.emf]0 1000 2000 3000 4000 5000 6000 7000 8000

-40

-35

-30

-25

-20

-15

-10

-5

0

5

EVS-WB

 

 

7200

8000

9600

13200CA

13200

16400


Figure 2: Frequency responses of EVS-WB (lower rates)
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Figure 3: Frequency responses of EVS-WB (higher rates)
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Figure 4: Frequency responses of EVS-SWB (lower rates)
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Figure 5: Frequency responses of EVS-SWB (higher rates)
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Figure 6: Frequency responses of EVS-FB (lower rates)
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Figure 7: Frequency responses of EVS-FB (higher rates)
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Figure 8: Frequency responses of EVS-IO (AMR-WB IO)
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