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1 Introduction

This document aims at informing on weaknesses found in the EVS codec when processing low-level signals (-40 dBov and below) using DTX operation during warm-up. The sources are already working on a correction for this issue and is expecting to submit a CR at the SA4#115-e meeting. 
2 Background

During standardization of the EVS codec, performance evaluation focused on input levels of -16, -26, and -36 dBov [1]. Lower levels were not explicitly included in the SA4 testing campaign. However, due to the high dynamic range of the EVS codec it was assumed that EVS will work well at lower levels. It was brought to the attention of the sources that for certain low-level signals (starting at approx. -40 dBov and below), there are weaknesses in discriminating active and inactive signal portions during DTX operation, especially during the VAD warm-up period.
For illustration, we show the results of one of the experiments that was carried out:
· Clean-speech sentence pairs from ITU P.56 database were repeated several times, and scaled to various input levels
· The files were coded using the EVS codec with and without DTX operation
· The displayed waveforms are shown scaled back to -26 dBov

The following observation can be made (EVS operated at 13.2 kbit/s SWB):
[image: ]

· For -26 dBov input level encoded with DTX on, the voice-activity detector (VAD) is able to discriminate correctly active and inactive signal portions
· For -52 dBov input level encoded with DTX on, during the first iteration, active signal portions are wrongly classified as inactive by the VAD, and thus treated as background noise (encircled in red). This behavior improves after a certain warm-up time. In the second sentence the distortion appears on a smaller portion of the signal, and the distortion is gone upon the third repetition of the sentence pair.
· For -52 dBov input level encoded with DTX off, the EVS codec works as expected.

This behavior can be observed with both, float and fixed-point implementations (TS 26.442, 26.443 and 26.452).

3 Conclusion

The sources have reported a weakness with DTX operation of the EVS codec at low signal levels. A proposal on how to correct this is currently under evaluation and the sources are planning to submit a correction as part of a combined CR addressing various issues for each of
TS 26.442/443/452 at the SA4#115-e meeting. 

4 References
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