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1. Introduction
The investigations on the correlation of the objective speech quality measure based on ETSI EG 202 396-3 to listening tests based on P.835 gives an excellent input to the discussion on appropriate tests procedures for speech quality in background noise. The present document gives some additional input and thoughts on the test and correlation procedure used.
2. Subjective Tests
The subjective test procedure is described only very brief. However, the experimental design may significantly influence the test results achieved in the subjective tests so some points should be clarified more in detail.
· Listening level and calibration of the test setup used for subjective tests

It is assumed, that the diotic presentation of the speech samples was used, that the headphones used for listening were diffusefield equalized and that the listening level was chosen to 73 dB SPL(A). Can this be confirmed?

· Full scale test

It seems that not a full scale listening test (including samples covering the complete quality range from MOS 1-5) was made. According to the description in Tdoc (11) 0085 only 6 wideband terminals and one noise condition (with artificially simulated level of 69 dB(A) and 59 dB(A) as well as a no noise condition was used. So the subjects were not exposed to the complete range of impairments. Is this understanding correct?

· Test subjects and votes

It is assumed that the subjective tests led to at least 24 votes/condition and that naive listeners were used. Is this understanding correct? How many votes per condition were acquired and averaged?
3. Correlation Results
The following comments and anlyses are performed under the assumptions given in the previous chapter.

As stated in Tdoc S4 (11) 0085 only the M2 conditions had been judged subjectively. The structure of the sentences in the M1 condition is different and had not been judged subjectively – so the use of these samples for determining the correlation between subjective and objective results may be debatable. Since the background noise, the speech signal and also the behavior of the noise cancelling algorithm are time variant a different results can be expected when comparing different conditions. 

Any objective model provides a general, average mapping to subjective tests which does not necessarily fit to an individual listening test. So any objective procedure must be mapped to the individual listening experiment before calculating correlation and RMSE. So e.g. the noise ratings in the subjective test seem to be spread over a lager quality range compared to the objective method which is based on a full scale test. This is quite normal if the subjects were not exposed to poor noise conditions in the subjective test. So this mapping is required in order to take into account all such conditions of the individual test. This mapping has not yet been performed in Tdoc S4 (11)0085. 

When only taking into account the M2 conditions and the mapping required in order to map the results between this subjective experiment and the objective prediction the following results are achieved (pls. note that not the exact values were available, the numbers were red out from the diagrams):
Fig. 1: Correlation between Auditory Speech Scores and EG 202 396-3 predictions with (blue) and without (red) mapping 
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Before mapping the correlation for speech is and 0,9 for M2, RMSE is 0,36. After 1st order mapping the RMSE is decreased to 0,19 (of course the correlation does not change). Clearly more data are needed in such a test, but from this test it cannot be stated that the performance one device is clearly underestimated. 
Fig. 2: Correlation between Auditory Noise Scores and EG 202 396-3 predictions with (blue) and without (red) mapping 
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Before mapping the correlation for noise is 0,92, RMSE is 0,81. After 1st order mapping the RMSE decreases to 0,26. From this limited experiment it cannot be concluded that the objective measures overestimate P.835 noise scores. The objective method is based on a full scale experiment. It is likely that subjects spread their judgments over a higher N-MOS quality range if they are only exposed to moderate or good noise conditions as if they would do in a full scale experiment. 
Fig. 3: Correlation between Auditory overall quality Scores and EG 202 396-3 predictions with (blue) and without (red) mapping
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The correlation for overall quality is 0,70, the RMSE is 0,33 and does not change after mapping. As stated before, the number of conditions used in the experiment probably is not yet sufficient to draw conclusions about over or underestimating performance of different devices. It may also be discussed whether the G-MOS calculation should be made on the mapped data for N-MOS and S-MOS instead of mapping just the G-MOS.
4.
Conclusions

The data provided in Tdoc S4 (11)0085 give very interesting information. It can be seen, that although the noise used was not part of the ETSI database and not presented in it’s original level and also no full scale experiment was conducted the prediction results generally fit well to the subjective data. The samples presented are mostly in the upper range of the quality scale. More test data are needed to give a better idea of the correlation of individual data of devices in the context of a full scale experiment which is modeled by ETSI EG 202 396-3. Furthermore it should be discussed in which way the data should be averaged – whether method M1 or M2 is better suitable. A similar discussion is constantly ongoing on the use of PESQ and TOSQA2001. Both methods have their benefits and drawbacks – but finally it might be useful to exactly agree upon one common way.
Certainly additional subjective databases including more modern signal processing techniques than those who were available in the STF 294 project – which was the basis of the ETSI EG 202 396-3 may help to further improve the objective method.
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