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1. Abstract

During the last EVS-SWG sessions a discussion on the noise levels and the processing to be used for the EVS selection testing has taken place.
The proposals were

a)  to keep the same processing as agreed for the EVS qualification phase [1]
b) to differentiate the SNR levels for low rates (<=24.4kbps 25dB) and higher rates (>24.4kbps, 20dB) and measuring the SNR level using the same processing path for noise and speech[2].
The sources of this contribution voiced criticism to the approach described in a) since it was expected that noise files with a sufficient portion of the noise energy in the low frequency region will give SNR values that vary largely from the nominal SNR value set to calculate the factor F defined in Section 4.3 of the processing functions for qualification [2].

In this document we investigate the SNR values of the different noise types used for qualification for proposal a) and suggest different ways to mitigate the problem of uncontrolled SNR values for WB and SWB experiments. 

2. Discussion on noise scaling
In Table 1 and Table 2 we summarize the observed RMS level of all noise files used for qualification for WB and SWB when the processing as described in the Processing functions for qualification phase [3] is used.

From these tables we observe the following:

· All actual SNR values are below the nominal SNR of 20dB.

· For car noise the deviation is most severe. The actual SNR value is about 10 dB lower than the nominal SNR, i.e., for the chosen level of 20dB (as defined in [4]) the actual SNR is about half of the nominal SNR.
· For the other noise types (street and office) the deviation is in the order of 2.5 dB to 4 dB

· Within one category (car, office, street) the actual SNR varies from file to file. For street and office noise this variation is in the order of up to 1.5 dB, for car noise the SNR for the two files varies about 2.6 dB.

Table 1 WB SNR Values for Qualification Noises

[image: image1.emf]WB Nominal SNR: 20

Noise Filename dB RMSSNR DELTA(SNR-nominal)

carB_5min_m.48k -34,443 8,443 -11,557

docomo_car_48k_16bit_mono.raw -36,993 10,993 -9,007

Samsung_Street_48kHz16bit_m.raw -43,171 17,171 -2,829

docomo_street_48k_16bit_mono.raw -42,094 16,094 -3,906

Nokia_Street_5min.raw -43,085 17,085 -2,915

ZTE_StreetNoiseEVSqualPhase.pcm -42,797 16,797 -3,203

docomo_office_48k_16bit_monoraw -42,217 16,217 -3,783

officeE_5min_m.48k -43,604 17,604 -2,396

Samsung_office_48kHz16bit_m.raw -42,533 16,533 -3,467


Table 2 SWB SNR Values for Qualification Noises

[image: image2.emf]SWB Nominal SNR: 20

Noise Filename dB RMS SNR DELTA(SNR-nominal)

carB_5min_m.48k -34,377 8,377 -11,623

docomo_car_48k_16bit_mono.raw -36,977 10,977 -9,023

Samsung_Street_48kHz16bit_m.raw -43,156 17,156 -2,844

docomo_street_48k_16bit_mono.raw -42,045 16,045 -3,955

Nokia_Street_5min.raw -43,152 17,152 -2,848

ZTE_StreetNoiseEVSqualPhase.pcm -42,747 16,747 -3,253

docomo_office_48k_16bit_monoraw -42,179 16,179 -3,821

officeE_5min_m.48k -43,562 17,562 -2,438

Samsung_office_48kHz16bit_m.raw -42,535 16,535 -3,465


For the qualification the problem was limited since car noise was only used for NB where the signal path for calculation of F coincides with the actual noise processing path. For selection, however, it is not defined yet what noise types are used at what bandwidth. Thus, it is possible that car noise is used in WB and SWB and the actual SNR could in this case deviate as much as 11dB from the nominal SNR. 

To mitigate the uncertainty of the actual SNR the following alternatives can be considered (in order of preference):

1) Scale the noise file to match the actual SNR with the nominal SNR (as suggested in [2])

2) Use the HP50 filter in the calculation of F, maintain the qualification processing otherwise
3) Agree on an individual SNR value for each noise file and bandwidth
4) Maintain the processing as for qualification but agree on individual SNRs for different noise types and bandwidths.

The sources prefer 1) since this option gives direct control of the used SNR and the noise level observed in the test signals is independent of the spectral shape of the noise file used. The variation of SNR levels for different noise types and bandwidths can be agreed independent of the processing.
Option 2) avoids the systematic reduction of the actual SNR compared to the nominal SNR for WB and SWB. It also addresses the preference voiced in the Qingdao meeting that the scaling of the noise is preferred to remain constant for different bandwidths.

For option 3) each considered noise file has to be investigated and a separate agreement is necessary. For this option either the qualification processing or the processing as proposed in [2] can be used. However, the number of necessary agreements becomes impractical.
In option 4) the number of agreements that have to be reached are reduced compared to option 3). However, the actual SNR value is a random outcome depending on the noise files finally selected. In case new or additional noise files are considered in selection values as shown in Table 1 and Table 2 need to be provided for the additional noise files.
3. Noise Levels
In [2] the suggested noise levels are 25 dB for low-rates (<=24.4kbps) and 20 dB for higher rates (>24.4kbps). We confirm that these levels can be considered realistic for UEs employing standard noise suppression algorithms even in single microphone setups.

4. Noise Material

During the SA4#73 meeting in Qingdao the sources brought the attention of the group to the fact that no new noise material has been proposed for the subjective EVS selection tests and suggested to re-use the noise files that were accepted for the EVS qualification testing [5]. The decision on the noise material for the subjective testing was deferred at the SA4#73 meeting. The source re-iterates the proposal to decide on the noise material for subjective testing and to use the same set of noise files that were agreed for EVS qualification in case no new acceptable noise files become available and accepted during the current SA4#74 meeting.
5. Conclusion

In this contribution we discuss the noise material, processing, and SNR levels for the subjective EVS selection tests and summarize our preferred options below:

1) For the noise processing, derive the scaling factor F such that the nominal SNR specifies the SNR at codec input
2) Adopt the noise levels proposed in [2], i.e., 25 dB SNR for rates <=24.4 kbps and 20 dB SNR for rates > 24.4 kbps

3) Decide on the noise material to be used for EVS selection testing during the ongoing SA4#74 meeting and re-use the accepted noise files from the EVS qualification phase if no additional or alternative files are agreed.
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