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1. Introduction
In previous work item Ext_ATS, performance requirements for a retrained NB and WB P.835 predictive model were set in EATS-6 [1].  That document notes that these requirements take into account some limitations due to the limited range of scores in the available databases and the recording and evaluation conditions.  Since 2012, substantial experience has been gained with the P.835 predictor ETSI TS 103 106 [2]. In some cases, it has been noted that absolute prediction errors may be such that the rank order of subjective ratings is not properly predicted by the model.  As the work in DESUDAPS is intended to build on, and learn from, that conducted in Ext_ATS, in going from NB and WB to SWB and FB, this contribution raises some points of discussion on performance requirements for the eventual P.835 predictor.

2. Observations on previous work
Requirements on the NB and WB predictor were set in [1] in terms of rmse and rmse* after mapping by a monotonic 3rd order polynomial, in accordance with ITU-T Recommendation P.1401 [3], for each of the 3 predictor outputs, SMOS, NMOS and GMOS.  Requirement values from [1] are reproduced in Table 1.
Table 1 rmse and rmse* requirements for SMOS, NMOS, and GMOS (from [1])

	
	S-MOS
	N-MOS
	G-MOS

	rmse
	0.40
	0.35
	0.35

	rmse*
	0.35
	0.25
	0.25


The Pearson product moment correlation was also required to be reported, but no requirements were set, due to lack of sufficient training data with adequate span of scores.

In [1], results are shown for the model’s ability to predict several of the databases used for training, as well as some that are not.  It can be seen in these databases that there are some conditions which have absolute error that is large compared to the rmse.  For example, in section 7.1.7 (WB), the SMOS rmse values are 0.28 without mapping and 0.20 with 3rd order mapping, yet it can be seen from the scatter plot that absolute error in some cases exceeds 0.6.  Figure 1 is the SMOS panel from section 7.1.7 of [1].  Note that the rank order (Spearman) correlation is 0.909 and Kendall’s tau is 0.740, both indications that the inversion of rank of some elements is not inconsequential.   Note that this is not an isolated instance; there are several cases where the Spearman rho and Kendall’s tau values are in this range, or lower [e.g. SMOS for: 7.1.1, 7.1.2 (excl from training), 7.1.3, 7.1.4. 7.1.5 (although possibly due more to limited range), etc.]. 
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Figure 1 SMOS scatter plot from section 7.1.7 of [1]

The scatter plot shows that some conditions have absolute error exceeding 0.6, even after remapping.
3. Implications for DESUDAPS, and proposals

DESUDAPS has the luxury of basing requirements on the knowledge gained through the work on ETSI TS 103 106, and subsequent industry experience using it.  While current requirements based on [1] in 3GPP TS 26.132 use averaging across noise conditions, this is at least in part due to the observed occasional large absolute prediction error.  Some network operators base requirements separately for noise conditions, posing challenges for device developers, and the industry, when prediction errors that reverse rank order occur.  While it is unrealistic to expect that any perceptual predictor tool with always perfectly preserve subjective rank order, as the SWB/FB predictor (eventual ETSI TS 103 281) is now in development, now is the critical time to provide input on industry needs to this activity.

Toward that end, the source proposes the following for consideration:
A. Ensure that training databases have adequately low variation and range.  DESUDAPS-1 [4] currently requires at least 8 votes per sample.  Participants should be encouraged to develop databases that also span a minimum range of scores.  This was not required in the Ext_ATS work, and resulted in the caveats on performance requirements noted in EATS-6.

B. Consider a requirement on rank-order correlation.  This requirement may be limited to databases with sufficient range of scores, as noted in EATS-6.
C. Consider a requirement for maximum allowed absolute error.  The rmse and rmse* values are second-order statistics, related to the dispersion about the central tendency.  The issue noted in section 2 above is more related to the ‘tail’ of the distribution of scores, those with larger values, if less frequent occurrence.  This may be limited to cases where the subjective data have been shown, through repeated measures, to be repeatable.  Note that this may imply some iterative training/validation, where databases exhibiting large prediction errors are re-run with another listening panel, to validate that the subjective ratings are accurate.  Note that [5] gives some insight into repeatability across panels for WB P.835.
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