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1. Introduction
The DESUDAPS work item collects ITU-T P.835 databases for training and validation of a new SWB/FB predictor developed in [1]. This contribution presents an additional auditory experiment for this purpose. The same processing as in the recently introduced databases DES-14 (Mandarin) and DES-24 (American English) was applied to German speech material which additionally allows a comparison of language-dependencies of the auditory results.
The introduced database is already reported to the editor of [2] as DES-23. 

2. Description of database conditions
The recording procedure as well as the processing of the listening test samples were conducted in the same way as for DES-14 and DES-24 (which is almost identical with DES-13 presented in [3]). Thus only a brief summary is given in the following sections.

2.1. Device and recordings
The same acoustic mock-up as used in e.g. [4] was used for these results. Methods are identical to those used in [4], including both handset and hand-held speakerphone conditions.

2.2. Noise conditions
The eight-speaker background noise simulation method of ETSI TS 103 224 [5] was used. The six noise types used are listed in Table 1, with the first four taken from Table 7 of [5]. Two additional noise types, music and airport departure hall, as described in a recent contribution to ETSI STQ for update of TS 103 224 [6], were used.
In addition, to produce scores in a wider range, the levels of some of the noises were adjusted between -9 and +12 dB.
	Condition
	Filename from [5]
	Level offsets [dB]

	Car
	FullsizeCar_130_ handsfree
	-3, -6, +3, +9

	Road
	Roadnoise_handset/handsfree
	-6, -4, -2, 0, +6, +12

	Train station
	TrainStation_handset/handsfree
	-6, -3, 0, +10, +12

	Pub
	Pub_handset/handsfree
	-9, -2, +2, +4

	Music
	RockMusic_handset/handsfree
	-9, -6, -3, 0, 3, 9

	Airport departure hall
	Airport_Departure_handsfree
	-9, -3, 0, +3, +6


[bookmark: _Ref472342112]Table 1: Noise conditions for recording
2.3. Speech material
For this evaluation, the German FB sequence introduced in [7] was used here as a source file. The speech file includes four male and female talkers with four samples each, resulting in 32 sentences. One sentence of two (circularly shifted) male and female talkers were selected per condition for auditory testing.

2.4. Processing
The recordings were processed at SWB (32 kHz sampling rate) in the same way as described in [4]. A bit-exact simulation of commercially available processing systems was applied, followed by the EVS-SWB codec at 13.2 kb/s.

2.5. Presentation
All stimuli were presented to all listeners diotically at a target active speech level of 73 dBSPL. Since speech signals could be corrupted due to the processing, some samples might also contain a lower (or in some rare cases, even higher) level than the desired one.
Fullband references according to [8] including per-sample calibration to 73 dBSPL were used in the auditory test. 
In contrast to [3] (DES-14, Mandarin database), the listeners are forced to follow the strict ITU‑T P.835 procedure, including exact three presentations of one sample; no additional repetition or skipping of a playback was allowed.

2.6. Subjects
32 naïve listeners who are native German speakers participated in the listening test. Subjects provided 32 votes per sample resulting in 128 votes per condition.

3. Auditory Results
3.1. Comparison of Reference Conditions
Figure 1 provides the results of the reference conditions for the Mandarin (DES-14) and American English (DES-24) database. The reference results of the current database (DES-23) as well as a merged view of all three databases is given in Figure 2.
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	[bookmark: _Ref472350287]Figure 1: Results for SIG and BAK – Mandarin (left) and American English (right)
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	[bookmark: _Ref472350441]Figure 2: Results for SIG and BAK – German (left) compared to Mandarin and American English (right)



In all three databases, the reference condition R06 (highest speech distortion, no background noise) obtains a SIG score between 2.6 (German) and 3.2 (Mandarin). This could either indicate that the four chosen samples for this condition does not properly include enough distortions or that the overall context of the databases is shifted towards bad conditions. This would implicitly increase perceived quality of the reference conditions including speech distortions.
In overall, the German database seem to span the quality range better than the Mandarin and American English database, especially for conditions R10, R11 and R12 (decreasing SNR, increasing degradations). Again, this effect could also be caused by the individual four samples selected for these conditions.

3.2. Comparison to Mandarin and American English
Figure 3 depicts the results for SIG vs BAK attributes for the test (blue dots) and reference (red squares) conditions of all three regarded databases. The overall distribution of the results seems to differ obviously per database:
· For American English (ENG), most data points are located in the lower-right corner (high SIG, low BAK area)
· For Mandarin (MAN), most data points are more or less distributed equally in the middle of both attributes
· For German (GER), almost no conditions are located in the lower-right corner, there seems to be an accumulation middle to middle-left area (avg. BAK, low SIG)
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	[bookmark: _Ref472350537]Figure 3: Results of test conditions for SIG and BAK – American English (left) vs. Mandarin (mid) vs. German (right)



A more detailed analysis can be conducted by comparing results of SIG, BAK and OVRL attribute between databases. Figure 4 shows the results for SIG for all three database comparisons.
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	[bookmark: _Ref472412036]Figure 4: Comparison of SIG attribute for all languages



The left scatter plot of Figure 4 is a reproduction of Figure 3 in [3]. In general, a high correlation between ENG and MAN is observed. The outliers were already discussed during the presentation of [3] and result from sample-dependent processing.
In contrast, the comparison between SIG attribute of GER and ENG (middle graph of Figure 4) shows a strong shift. In most cases, American English conditions are rated much more optimistic than German ones. Additionally, a clear outlier in the opposite direction (GER = 3.0, ENG = 2.0) is observed. Expert listening confirmed this difference: in this condition (road noise + 2dB gain), the ENG samples are clipped quite often. In the GER samples, the processing distortions sounds comparable to ENG, but speech is never clipped here.
A similar overall behaviour can also be noticed in the comparison between GER and MAN. Again, the results of GER panel are shifted, i.e. MAN is rated more optimistic. The before mentioned outlier (GER = 3.0, MAN = 1.8) is also visible here: expert listening again confirmed that clipping is introduced for MAN samples but not for GER.
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	[bookmark: _Ref472415988]Figure 5: Comparison of BAK attribute for all languages



The comparison of BAK attribute seems to be much more consistent between panels than for the SIG scale. In all three scatter plots of Figure 5, a correlation coefficient larger than 0.95 is achieved. Especially the MAN and GER panel provide very similar results (right scatter plot of Figure 5). 
However, also some outliers are visible again. The most obvious one is located at ENG = 3.6 and GER = 2.2 (middle graph of Figure 5), which refers to pub noise with an attenuation of 4 dB. Expert listeners could confirm the different scores: the residual background noise strongly depends on the temporal position of the sample within the whole measured and processed signal. Since different speech samples at different positions were selected for the experiments, different BAK scores can easily occur, especially for transient noises like e.g. pub or cafeteria noise.
Differences in BAK attribute between MAN and ENG were already discussed during the presentation of [3] (left scatter plot of Figure 5).
Due to the observed differences for SIG and BAK, also OVRL differs in several cases as illustrated in Figure 6. Obviously, the overall quality judgement seems to differ the most between GER and ENG panels. It is hard to verify if these large deviations originate from a completely different understanding of quality (often discussed as “cultural differences”) or if such discrepancy is just the result of the before mentioned issue of sample processing (different temporal position, language/talker/sample-dependent processing).
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	[bookmark: _Ref472411983]Figure 6: Comparison of OVRL attribute for all languages



4. Conclusions
This contribution presented a new auditory database which can be used either for training or validation of the new SWB/FB P.835 predictor. Auditory results can be compared to two other databases DES-14 and DES-24, since the identical processing (except the speech material) was used here. The observed differences are surprisingly high, but seem to be explainable at least for SIG and BAK scale by temporal alignment of the samples used per condition as well as language-/talker-dependent processing. It is assumed that per condition results would converge in case of a higher number of samples per condition.
However, since these differences are perceptually noticeable by experts, also a quality prediction model should capable of handling such effects.
A common approach for the instrumental assessment of G-MOS / OVRL attribute is the combination of already determined S-MOS / SIG and N-MOS / BAK attribute. Independent of the specific aggregation method, a prediction model can only be able to deal with one of such a function. In case of that this composition of G-MOS / OVRL contradicts the aggregation used in certain databases and/or panels, this should be taken into account during the validation phase of the model.
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