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1. Introduction
This contribution presents some test results on relative performance of MNRus and P.50 MNRUs with respect to the references codecs considered for the EVS Qualification test. The aim of the contribution is to design the scope of MNRU values such that the whole range of the performance of reference codecs is covered in different Qualification experiments, keeping at the same time a reasonably good resolution of the test.
2. Relative performance of MNRUs and the Qualification test reference codecs
Test set-up: 

· 24 naive listeners

· Diotic presentation. 

· Though the SNRs for noisy speech experiments are not agreed yet, we have used the lowest SNRs among discussed proposal to consider the worst cases as far as the MNRU range is concerned.

Clean speech WB, clean channel
· P.800 ACR methodology
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Note: While not all the reference conditions are present, the lowest-performance reference is the same as it is assumed for the Qualification test.

Clean speech WB, noisy channel

· P.800 ACR methodology
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Note: G.718 @ 32 kb/s and 6% FER refernce is missing.

Noisy speech NB, 20 dB office noise
· P.800 DCR methodology

· MSIN filtered input

· Test set-up corresponding closely to the assumed Qualification test set-up (agreed so far)
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Note: AMR @ 10.2 kb/s, dtx ON, 6% FER reference is missing

Noisy speech WB, 10 dB street noise

· P.800 DCR methodology

· Test set-up corresponding closely to the assumed Qualification test set-up (agreed so far)
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Note: AMR_WB @ 8.85 kb/s with DTX ON reference is missing, instead AMR-WB @ 12.65 kb/s, DTX ON, is used.
Noisy speech SWB, 7 dB car noise

· P.800 DCR methodology

· Test set-up corresponding closely to the assumed Qualification test set-up (agreed so far)
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Mixed content and music NB

· P.800 ACR methodology

· Test set-up corresponding closely to the assumed Qualification test set-up (agreed so far)
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Mixed content and music WB

· P.800 DCR methodology

· Test set-up corresponding closely to the assumed Qualification test set-up (agreed so far)

[image: image7.png]



Mixed content and music SWB

· P.800 DCR methodology

· Test set-up corresponding closely to the assumed Qualification test set-up (agreed so far)
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Note: G.719 @ 32 kb/s reference is missing
3. Summary

In the following table, the performance of the lowest reference condition is listed together with the MNRU just below and just above. In case where the difference between the lowest reference condition and the MNRU is significant (not overlapping CIs, the MNRUs value is in red).
Table 1
	Experiment
	BW
	Proposal in [1]
	Lowest reference 
	MNRU below
	MNRU above

	Clean speech
	WB
	10-40 dB
	AMR-WB@8.85 kb/s
	35 dB
	40 dB

	Channel errors
	WB
	12 -40 dB
	AMR-WB@23.85, 6% FE
	26 dB
	33 dB

	20 dB office MSIN
	NB
	6-30 dB
	G.718@8kb/s, 6% FE
	20 dB
	26 dB

	10 dB street
	WB
	12-40 dB
	AMR-WB->G.718@8.85 3% FE
	20 dB
	26 dB

	7 dB car
	SWB
	14-42 dB
	AMR-WB@19.85, DTX, 6% FE
	P.50 15 dB
	P.50 20 dB

	Mixed/music
	NB
	6-30 dB
	AMR@7.95, 6% FE
	---
	20 dB

	Mixed/music
	WB
	12-40 dB
	AMR-WB@12.65, 6% FE
	---
	20 dB

	Mixed/music
	SWB
	14-42 dB
	AMR-WB@19.85, 6% FE
	---
	P.50 18 dB


4. Observations

· The performance of reference conditions varies significantly in different experiments, depending on channel errors, content, etc.
· The performance of MNRUs varies significantly with respect to content. In particular, for some music signals, even low MNRUs (around 20 dB) sound very well with respect to the reference conditions. This seems particularly true for P.50 MNRUs.
· From the table above it can be seen that the lowest MNRU necessary to cover the reference conditions performance range thus varies significantly among experiments. If we take as an example WB processing, the sufficient value for the lowest MNRU for clean speech can be as high as 35 dB while 20 dB is largely insufficient for mixed content and music experiment. While we do not have all the data for NB and SWB processing, similar trend can be expected there as well.

· Considering the available test results, some of the lowest MNRU values in proposal [1] might still be higher than the lowest performing reference. This is likely the case for all mixed and music experiment, especially the SWB experiment. On the other hand, the very low MNRU values in clean speech experiments might significantly reduce the test resolution.
5. Proposal

Based on the available data, we propose to adapt the range of MNRU values such that they cover the expected performance range of the reference conditions of each experiment with some significant margin, allowing for language dependencies, music signal dependences, potentially week candidates etc. If we consider this margin to be e.g. 10 dB and the MNRU value just below the lowest reference in the available test results, the lowest MNRU for respective experiments are summarized in Table 2 - in normal black font where data is available, in blue font where data was extrapolated.
The available data is insufficient to make a solid data-based proposal for all experiments. On the other hand it uncovers potential issues with the range currently considered in [1]. The following table should be thus taken as an input to discussion rather than as a firm proposal. Any additional data allowing setting the most appropriate MNRUs range would be welcome.
Table 2

	Experiment
	Bandwidth
	Lowest MNRU

	A – clean speech
	NB
	25 dB ?

	B – clean speech, impaired channel
	NB
	16 dB ?

	C – noisy speech
	NB
	 10 dB

	D – mixed content/music
	NB
	 0 dB ?

	E – clean speech
	WB
	25 dB

	F – clean speech, impaired channel
	WB
	16 dB

	G – noisy speech
	WB
	10  dB

	H – mixed content/music
	WB
	0 dB ?

	I – clean speech
	SWB
	25 dB ?

	J – clean speech, impaired channel
	SWB
	16 dB ?

	K – noisy speech
	SWB
	5 dB

	L – mixed content/music
	SWB
	0 dB ?
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