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1. Introduction

As part of DESUDAPS work item objectives, minimum requirements for the performance of P.835 SWB/FB speech quality predictors are to be defined. This contribution makes a proposal for such minimum requirements.
2. Existing requirements
It is the opinion of the source that the requirements established for the previous work item Ext_ATS [1] have been mostly successful for testing/certification purposes but a few improvements can be made given the experience gained, both in the listening tests as well as in objective quality prediction. In particular, stricter performance requirements for S-MOS and a maximum absolute error for any individual test condition are advocated in this proposal.
2.1.  RMSE* requirements for SIG estimation must be at least on par with RMSE* requirements for BAK estimation
The source proposes equal targets for the SIG and BAK epsilon-insensitive root mean squared error prediction. An accurate estimation of the SIG perceptual dimension is at least as important as an accurate estimation of the BAK perceptual dimension. At least three factors strongly support this assertion: 

· (1) In the range of SNRs typically experienced in mobile communication, poor SIG performance can lead to loss of intelligibility to a greater extent than that caused by BAK. In fact, humans can understand speech in SNR scenarios where most noise suppression solutions have long failed to discriminate between foreground and background. Characteristics of aggressive noise suppression such as time-variant speech spectrum distortion, chopping of beginning and tail of speech and general loss of loudness can all significantly impact the intelligibility of speech and must be accurately captured by the prediction model.
· (2) Low error in SIG prediction is important given that some operators impose strict requirements for SIG. The source sees in the industry a high variation of what are acceptable targets for SIG. This is not unexpected given that perception of speech quality degradation is highly subjective. Part of the issue stems from the very nature of the P.835 ACR test itself. Asking a naïve assessor whether the speech is “distorted,” implies a high degree of interpretation that is compounded by the absence of a reference for comparison. To some extent, the response to background noticeability may be seen as invoking a more objective answer: “Is the background noise noticeable?:” YES/NO. The consistently higher confidence intervals obtained in P.835 listening tests support these observations.
· (3) Accepting a higher RMSE* target error for SIG than BAK compounds the higher uncertainty of the SIG dimension (higher CI95%) with a larger prediction error for the objective tool. The RMSE* metric being used in DESUDAPS (and used before in EXT_ATS) already considers the larger CI95% of the SIG P.835 scores. For model learning, the larger confidence interval in the target results can be compensated through the use of ε-insensitive error measures in the cost functions.
2.2. Absolute error requirements

Although generally agreed at the last meeting, the Source reinforces its support in adopting a maximum absolute ε-insensitive error target for any individual test condition i in the validation set of 0.5.
Perror(i) = |SIG-SMOSLQO_fb| - CI95% < 0.5; ∀ i: Perror(i) 
An improved performance on a per-individual test condition may prove useful in removing the current need for averaging of the results over several noise types.
There is a need to ensure that any large prediction error is due to modeling error, and not uncertainty in the subjective data.  While other means may be possible, validation databases for which large prediction errors exist must be re-tested, to ensure that the subjective data are in fact reliable, before concluding that the error in prediction is due to a failure of the model.
3. Proposal

Supported by the observations above, the Source proposes the following minimum requirements for the DESUDAPS objective speech quality predictor performance.
	
	S-MOSLQO_fb
	N-MOSLQO_fb
	G-MOSLQO_fb

	rmse*
	< 0.25
	< 0.25
	< 0.25

	Perror(i); ∀ i: Perror(i)
	< 0.5
	< 0.5
	< 0.5


Other performance objective metrics as discussed in the last meeting can also be added to complement these minimum performance requirements.

NOTE: With the current approach, the model performance is evaluated by comparing the prediction error on a per-condition basis. However, the prediction is performed on a per-sample basis and also carries with it, a statistical distribution. It should be discussed whether to incorporate also the CI95% of the objective prediction data in the calculation of the metrics above. This approach would take the form of a Welch’s t-test [2], where we would test, for each condition, the null hypothesis that the two populations (MOS-LQO and MOS-LQS scores) are equal. The performance could then be tied to some level of statistical significance in the test of this hypothesis.
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