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1. Introduction

In Permanent document EATS-3 (S4-11115) Common Subjective Testing Framework for Validation of P.835 Test Predictors, there are still discussions on which types of reference conditions should be included in the P.835 subjective tests.
Orange has just ended a P.835 subjective test dedicated to the evaluation of 6 different wideband mobile devices, with 24 naive participants. Reference conditions were carefully included in this test.
2. Design of P.835 reference conditions
A reference system has been proposed in TD S4-110884 to replace MNRU in P.835 testing. Orange studied carefully this proposal and based on the comments in S4-AHQ038, the reference conditions were designed with the following characteristics:
· Filtering of reference conditions: use of a filter with bandwidth [50 Hz – 7800Hz]
The LP7 filter available in G.191 was not used because it does not include the DC removal and it exhibits a cut-off frequency at 7 kHz which is too low compared to the frequency response of existing WB terminals.
· Use of the second set of parameters for specsubm_mod.m as detailed in Table 1 below:
As detailed in S4-AHQ038, the use of the original set of parameters was considered unappropriate because too much clipping occurs in the processed speech samples. 
	NS Level
	tg
	ta
	tw
	tm
	to
	fo
	km
	ks
	kn
	kf
	ko
	SNR 

	4
	0.04
	0.1
	0.032
	3.0
	0.64
	400
	4
	4
	1.5
	0.02
	4
	12.0

	3
	0.04
	0.3
	0.032
	3.0
	0.64
	400
	4
	4
	1.5
	0.01
	4
	9.0

	2
	0.04
	0.6
	0.032
	3.0
	0.32
	400
	4
	4
	1.5
	0.01
	4
	6.0

	1
	0.08
	0.9
	0.032
	3.0
	0.16
	800
	4
	4
	2.0
	0.02
	4
	3.0


Table 1. Set of parameters used for the generation of the reference noise suppression features
· Noise type: use of Crossroads noise “Outside_Traffic_Crossroads_binaural”

The use of car noise (Fullsize_Car_130kmh_binaural) is stated in EATS-3. However this noise was felt unappropriate by Orange experts to be very intrusive as well as to maintain speech intelligibility in the extreme case. Moreover, these new reference conditions still sound very artificial, because spectrally subtracted speech is mixed with untouched noise. The use of Crossroads noise was considered by Orange experts to minimize the artificial effect compared to the use of car noise.
· Noise level:  SNR from 10 dB to 40 dB (10 dB step)
A careful analysis showed that speech intelligibility was highly reduced for SNR smaller than 10 dB. It was then concluded that a SNR of 10 dB was the worst condition to be considered in the P.835 test.
Table 2 summarizes the reference conditions as used in the internal test. Major differences with proposals in EATS-3 are :
· the use of a different filter than LP7

· the use of the 2nd set of parameters for the NS features (NS Level 1,…, NS Level 4)

· the use of Crossroads noise

· the use of SNR from 10 dB to 40 dB.
	File
	SIG.
	SNR
	Noise Type

	i01
	Source (original)
	No Noise
	-

	i02
	Source (original)
	10 dB
	Outside_Traffic_Crossroads_binaural

	i03
	Source (original)
	20dB
	Outside_Traffic_Crossroads_binaural

	i04
	Source (original)
	30dB
	Outside_Traffic_Crossroads_binaural

	i05
	Source (original)
	40dB
	Outside_Traffic_Crossroads_binaural

	i06
	NS Level 1, 2nd set of parameters
	No Noise
	-

	i07
	NS Level 2, 2nd set of parameters
	No Noise
	-

	i08
	NS Level 3, 2nd set of parameters
	No Noise
	-

	i09
	NS Level 4, 2nd set of parameters
	No Noise
	-

	i10
	NS Level 3, 2nd set of parameters
	30 dB
	Outside_Traffic_Crossroads_binaural

	i11
	NS Level 2, 2nd set of parameters
	20 dB
	Outside_Traffic_Crossroads_binaural

	i12
	NS Level 1, 2nd set of parameters
	10 dB
	Outside_Traffic_Crossroads_binaural


Table 2. Reference conditions for subjective evaluation of noise reduction
3. Subjective test results

In this section, some results from the internal WB P.835 subjective test are presented. The test is based on 24 naïve participants. 

The reference set is designed so as to span a range of degradations that allows to cover the majority of the MOS scale (from 1.5 to 4.5 for example). This needs to be done independently for each of the independent quality components in the test: S-MOS (SIG) and N-MOS (BAK).

In figure 1, results are quite in accordance with the goal of a reference set. Indeed the S-MOS varies from 1.43 to 4.77 and N-MOS from 1.34 to 4.96. 
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Figure 1. Scores of reference conditions
4. Proposal
Based on the evidence brought by the internal P.835 subjective test, it is proposed to replace Table 1 of EATS-3 with Table 2 of the present document. For the conditions described previously, Table 2 guarantees to span the MOS scale as expected for SIG and BAK while keeping intelligibility in all cases (even in the most extreme one, NS level 1 SNR 10 dB).
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