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Introduction

This document reports on results from ITU-T P.835 listening tests conducted according to the EATS-3 common subjective testing framework [1].  Four experiments were conducted, two narrowband and two wideband.  Two samples of speech were used resulting in sixteen votes per sample for each noise type and device.
Devices

In each experiment, six devices were evaluated, the maximum number allowed in the EATS-3 test plan.  In each experiment at one bandwidth, half of the devices were tested in handset mode and half tested in handheld speakerphone mode, in order to provide a consistent and wide range of listening conditions, so that all six devices were tested in both handset and handheld speakerphone modes across the two tests at each bandwidth.  The devices included a mix of real and simulated devices with both 1- and 2-microphone noise suppression systems.
Test Conditions

In addition to the information above, the conditions for all four tests followed the allowed variation in the EATS-3 test plan, with one noise type from Table 1 in Section 2.4 of [1], Outside_Traffic_Crossroads_binaural, replaced with a no-noise condition.

Reference Conditions

The reference conditions for the narrowband tests followed Table 1 in Section 2.4, using the parameters listed in Table 1 of Section 7 (Appendix A).  The reference conditions for the wideband results followed Table 2 in Section 2.4, using the parameters listed in Table 2 of Section 7 (Appendix A).
Experiment 1: Narrowband

Reference Results

The results for the reference conditions are shown in Figure 1.  
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Figure 1.  Results for reference conditions, Experiment 1

Error bars show the 95% confidence intervals.  The results for the NS Level distortion-alone (leftmost 5 groups) show that the BAK ratings are relatively constant and high at about 4.6, while the SIG and OVRL ratings decrease systematically with increasing amounts of NSLevel as expected.  However, the SIG and OVRL ratings for the two lowest NSLevels are similar at about 2.7.  This is in contrast with results reported in AH-11-029 [2] and S4-110763 [3] for narrowband and in S4-110816 [4] and S4-120074 [5] for wideband, where the SIG and OVRL ratings for the lowest NSLevel were about 1.5.  There is some concern that the rating for this NSLevel in these results is not as low as desired.

Test Results

The results for the test conditions are shown in Figure 2.
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Figure 2. Results for test conditions, Experiment 1
Error bars show the 95% confidence intervals.  The results span the range of the rating scales.  Even though the SIG rating for the highest level of distortion-only reference was not below 2.0, reference i12 with combined distortion and additive noise obtained a SIG rating of 1.35 and bounds the SIG ratings.  This can be seen in Figure 3, a scatter plot of BAK versus SIG ratings for all conditions.
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Figure 3. Scatter plot BAK vs SIG, all conditions, Experiment 1

In Figure 3, it can be seen that the ratings for reference conditions generally bound the ratings for the test conditions.  Despite using both handset and handheld speakerphone modes in the same test, the SIG results are generally greater than 3.0.

Sample-level Results

As sixteen votes per sample were collected, the average ratings at the per-sample level can be used for retraining of ETSI EG 202 396-3.  While not included in this report due to size limitations, the results will be provided to Head Acoustics along with listening files and input signals for retraining.

Experiment 2: Narrowband

Reference Results

The results for the reference conditions are shown in Figure 4.
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Figure 4. Results for reference conditions, Experiment 2
Error bars show the 95% confidence intervals.  The results for the reference conditions in Experiment 2 are quite similar to those from Experiment 1.  This can be seen more readily in Figure 5.
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Figure 5. Scatter plot BAK vs SIG, reference conditions, Experiments 1 & 2
Error bars show the 95% confidence intervals.  The consistency in ratings of the references between Experiments 1 and 2 is shown in the similarity of the scatter.  This implies that the issue identified with the most-distorted NSLevel condition was also present for both panels.  In contrast, Figure 6 shows a similar scatter plot for the references in the nine experiments described in [3].
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Figure 6. Scatter plot BAK vs SIG, reference conditions, nine tests reported in [3]
Test Results
The results for the test conditions are shown in Figure 7.
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Figure 7. Results for test conditions, Experiment 2
Error bars show the 95% confidence intervals.  In general, the results for Experiment 2 appear qualitatively similar to those from Experiment 1 in terms of range.  Plotting the SIG and BAK results as a scatter plot, Figure 8, helps to illustrate.
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Figure 8. Scatter plot BAK vs SIG, all conditions, Experiment 2
The results from Experiment 2 shown in Figure 8 are qualitatively similar to those from Experiment 1, shown in Figure 3.
Sample-level results

As sixteen votes per sample were collected, the average ratings at the per-sample level can be used for retraining of ETSI EG 202 396-3.  While not included in this report due to size limitations, the results will be provided to Head Acoustics along with listening files and input signals for retraining.

Experiment 3: Wideband

Reference Results

The results for the reference conditions are shown in Figure 9.
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Figure 9. Results for reference conditions, Experiment 3

Error bars show the 95% confidence intervals.  The overall pattern of results for the reference conditions in Experiment 3 (wideband) is quite similar to those for Experiments 1 & 2 (narrowband). This is in contrast with results reported in S4-110816 [4] and S4-120074 [5] for wideband, where the SIG and OVRL ratings for the lowest NSLevel were about 1.5.  There is some concern that the rating for this NSLevel in these results is not as low as desired.  Also, the BAK rating for the lowest SNR of additive noise (i02 at 10 dB) is about 1.9, not as low as achieved for narrowband, which does have a lower SNR at 0 dB.
Test Results
The results for the test conditions are shown in Figure 10.
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Figure 10. Results for test conditions, Experiment 3
Error bars show the 95% confidence intervals.  Results for Experiment 3 also appear to be spanning the full range of ratings, as can be more easily seen in the scatter plot shown in Figure 11.
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Figure 11. Scatter plot BAK vs SIG, all conditions, Experiment 3

The reference conditions generally bound the range of the test conditions, with the majority of the SIG ratings above 3.0.  
Sample-level results

As sixteen votes per sample were collected, the average ratings at the per-sample level can be used for retraining of ETSI EG 202 396-3.  While not included in this report due to size limitations, the results will be provided to Head Acoustics along with listening files and input signals for retraining.

Experiment 4: Wideband

Reference Results

The results for the reference conditions are shown in Figure 12.
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Figure 12. Results for reference conditions, Experiment 4

Error bars show the 95% confidence intervals.  The pattern of results for the reference conditions in Experiment 4 (wideband) is quite similar to that seen for Experiment 3.  As noted above, these stand in contrast with results reported in S4-110816 [4] and S4-120074 [5] for wideband, where the SIG and OVRL ratings for the lowest NSLevel were about 1.5.  There is some concern that the rating for this NSLevel in these results is not as low as desired.  Also, the BAK rating for the lowest SNR of additive noise (i02 at 10 dB) is about 1.9, not as low as achieved for narrowband, which does have a lower SNR at 0 dB.

The similarity of results for the references between Experiments 3 and 4 can be seen in the scatter plot of Figure 13.
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Figure 13. Scatter plot of BAK vs SIG, reference conditions, Exps 3 & 4.

Error bars show the 95% confidence intervals.  The SIG and BAK results are generally consistent between the two panels.
Test Results
The results for the test conditions are shown in Figure 14.
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Figure 14. Results for test conditions, Experiment 4
Results for Experiment 4 also appear to be spanning the full range of ratings, as can be more easily seen in the scatter plot shown in Figure 15.
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Figure 15. Scatter plot BAK vs SIG, all conditions, Experiment 4
Again, as for Experiment 3, the reference conditions generally bound the range of the test conditions, with the majority of the SIG ratings above 3.0.  

Sample-level results

As sixteen votes per sample were collected, the average ratings at the per-sample level can be used for retraining of ETSI EG 202 396-3.  While not included in this report due to size limitations, the results will be provided to Head Acoustics along with listening files and input signals for retraining.
Summary

The results reported here follow the EATS-3 common subjective testing framework and provide P.835 data on six narrowband and six wideband devices, each tested in both handset and handheld speakerphone modes, with sixteen votes per sample.  It is intended that these P.835 data will form part of the EATS collective database for retraining ETSI EG 202 396-3 [6].  

Some departures from expectation were noted in the ratings for some of the reference signals.  In particular, the reference with highest speech distortion, i09, was found to yield SIG ratings of about 2.5, and only slightly less than those from the next highest level of speech distortion.  This is in contrast to previous work ([2], [3], [4], [5]) where the SIG ratings for the most distorted reference were about 1 MOS unit lower.
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