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Background

As noted in S4-110756 [1], the impact of noise suppression on the speech quality of a terminal can be substantial.  That contribution proposes a subjective test under conditions that parallel those used in development and validation of EG 202 396-3 (cf., Table 2 in [1]).  These conditions depart in some ways from those in S4-110655 [2] which are also different from conditions listed in Annex C to S4-110717 [3].  Relevant information from ETSI TS 103 739 [4] is included as well.

Comparison of Conditions, Previous Contributions

Table 1 Comparison of conditions from [1], [2], [3], Wideband:

	Factor
	S4-110655 [2]
	Annex C S4-110717 [3]
	S4-110756, Table 2 [1]
	TS 103 739 [4]

	Speech Level at MRP
	-4.7 dBPa
	-1.7 dBPa
	-4.7dBPa
	-4.7 dBPa

	Speech Language
	British English
	Native speakers
	French
	French (preferred)

	Source speech
	2 sentences from each of 2M, 2F talkers
	8 sentences from each of 2M, 2F talkers
	2 sentences from each of 2M, 2F talkers
	2 sentences from each of 2M, 2F talkers

	Listeners Language
	n/a
	Native speakers
	French
	n/a

	Reference Conditions
	n/a
	MNRU/SNR with car
	12 selected from EG 202 396-2 database
	n/a

	Presentation Level
	n/a
	73 dBSPL
	79 dBSPL
	n/a

	Listening method
	n/a
	diotic
	diotic
	n/a

	Presentation
	n/a
	<not specified>
	Single sentence subsample
	n/a

	Listening Instrument
	n/a
	<not specified>
	Sennheiser HD-600
	n/a

	Noise Types
	Pub
	Pub
	
	Pub

	
	Sales Counter
	Sales Counter
	Sales Counter (?)
	Sales Counter

	
	Call Center
	Call Center
	Call Center(?)
	Call Center

	
	Car 130kmh
	Car 130kmh
	Car 130kmh
	

	
	Train Station
	Train Station
	
	

	
	Crossroads
	Crossroads
	Crossroads
	

	
	Traffic
	Traffic
	
	

	
	Mensa
	Mensa
	
	


Comparing entries in Table 1, it can be seen that there are similarities and differences.  The source has designed an experiment with input from Dynastat, that is consistent with that described in Annex C to [3], and with the noise types from [2].
Comparison of Conditions, Proposal
Below, we compare the conditions of the proposal to those from contributions also presented at SA4#65.
Table 2 Comparison of proposal to [1], [3], & [6] Wideband:

	Factor
	S4-110718 [6]
	Annex C S4-110717 [3]
	S4-110756, Table 2 [1]
	Proposal

	Speech Level at MRP
	-1.7 dBPa
	-1.7 dBPa
	-4.7dBPa
	-1.7 dBPa

	Speech Language
	Mixed British American English
	Native speakers
	French
	Native speakers

	Source speech
	2 sentences from each of 2M, 2F talkers
	8 sentences from each of 2M, 2F talkers
	2 sentences from each of 2M, 2F talkers
	8 sentences from each of 2M, 2F talkers

	Listeners Language
	Non Native speakers
	Native speakers
	French
	Native speakers

	Reference Conditions
	NS-like [5]/SNR with car
	MNRU/SNR with car
	12 selected from EG 202 396-2 database
	MNRU/SNR with pink noise

	Presentation Level
	73 dBSPL
	73 dBSPL
	79 dBSPL
	73 dBSPL

	Listening method
	diotic
	diotic
	diotic
	diotic

	Presentation
	Double sentence subsample

4 unique stimuli
	<not specified>
	Single sentence subsample

8 unique stimuli
	Single sentence subsample

32 unique stimuli

	Processed Normalization
	Yes
	Yes
	Yes
	No

	Listening Instrument
	<not specified>
	<not specified>
	Sennheiser HD-600

 diffuse field equalized
	Sennheiser HD -25

diffuse field equalized

	Noise Types
	
	Pub
	
	Pub

	
	
	Sales Counter
	Sales Counter (?)
	Sales Counter

	
	
	Call Center
	Call Center(?)
	Call Center

	
	Car 130kmh
	Car 130kmh
	Car 130kmh
	Car 130kmh

	
	
	Train Station
	
	Train Station

	
	
	Crossroads
	Crossroads
	Crossroads

	
	Traffic (?)
	Traffic
	
	Traffic

	
	Mensa
	Mensa
	
	Mensa


Speech Language

Dynastat has provided Audience with a corpus consisting of 32 Harvard sentences, 8 from each of 2 male and 2 female talkers.  In preparing recordings, Audience has used this corpus, along with the French and mixed British/American English speech materials in [1] and [6] respectively.

Devices

Audience has prepared recordings in the proposed conditions for six WB devices.  Four of the six devices are commercially available wideband phones.  Three of these employ a 1-microphone noise suppression system; one employs a 2-microphone noise suppression system.  For these four devices, the noise reproduction method was as described in [2].  Noise files were reproduced at the levels defined for each file as given in ETSI EG 202 396-1 [7].  A system simulator was used for recordings, with phones in a WCDMA call using AMR-WB at 12.65kbps.

The remaining two of six devices are simulations of phones containing Audience 2-microphone noise suppression systems. All devices were recorded acoustically using the identical set up as for the commercially available phones.  For the Audience simulations, the signals from the microphones in the physical handset were recorded then post-processed by an off-line fixed-point implementation of Audience’s noise suppression at two settings of aggressiveness.  Both sets of files were then processed through a fixed-point reference implementation of the AMR-WB encoder operating at 12.65kbps.
The total number of conditions is 8 noise types x 6 devices = 48 listening conditions.
Preliminary results

Dynastat is acting as Listening Laboratory in these tests.  Dynastat prepared reference conditions according to [3].  In preliminary listening, results showed that the BAK reference using car noise atSNR=0dB produced a mean BAK score of 2.8, plotted in Figure 1.  This is higher than expected.
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Fig. 1.  Reference Plot for the P.835 BAK Scale, using Car Noise.

In contrast, appropriately constructed references for BAK at the lowest quality level typically achieve a mean BAK score close to one, as noted in Figure 2 (reproduced here for reference is Figure 3 from [5]).
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Fig. 2 Reference Plots for the P.835 BAK Scale (Fig 3 from [5]) using Pink Noise.
Based on these preliminary results, Dynastat has recommended that for the BAK additive noise reference conditions, the car noise proposed in [3] be replaced by pink noise, as is noted in the proposal above.

Note that the work reported in [5] was a proposal for a new reference system for P.835 testing, and adopted in contribution S4-110718 [6] reported in SA#65.  We also note that the references for BAK using car noise at 0dB resulted in BAK rating of 1.5 (N-MOS for R09, Figure 1 in [5]).

Schedule and Invitation

It is anticipated that the results from the proposed study will be available by 26 August.  Results will be communicated to SA4 via reflector as soon as available.

Audience invites other interested parties to directly use the additional speech material for conducting P.835 tests in French or in a mix of British and American English. 
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