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1 Introduction
This contribution provides results of tests performed within two Intel USA audio laboratories in accordance with the setup and procedure described in S4-130400 [1] for providing “reference” ETSI TS 103 106 [2] scores as implemented in the HEAD acoustic AQCUA system’s 3Quest software option [3]. Tests were performed in Intel’s laboratories in Allentown, USA and Tampere, Finland, abbreviated herein as ALT and TMP respectively.
The results for ALT presented here are in addition to, and different from those previously contributed in S4-130833 [4]; the exact same facilities, equipment and test system are used but a new calibration of the HEAD acoustic HAE-BGN system [5] was performed prior to repeat testing. The TMP results are newly presented here.

Included with this contribution is an Excel workbook with all the average results presented here as well as the analysis results per speech sentence from which the average results are calculated.

2 Measurement configurations and settings
2.1 ALT laboratory

· Measurements made using HEAD acoustic’s ACQUA (v3.1.300) and HAE-BGN (v2.1.100.6) by adapting the TS26131_32_Rev06 Telecom Measurement Standard’s [6] “Prep 7.9b” and “8.12” tests for noise levels and ETSI TS 103 106 measurements respectively
· Measurements made in a semi-anechoic room (inner dimensions: L = 3300 mm, W = 3140 mm, H = 2300 mm; ambient noise (20 Hz - 16 kHz) = 19 dB SPL A-weighted).
· HEAD acoustic’s Head & Torso Simulator (HATS) Type HMS II.3 (Type 3.3 HEL IV.2 artificial ears and Type HHP II.1 positioner attached, but no phone-cradle present) and pressure-field 1/4" B&K microphone Type 4192 used.

· HAE-BGN calibration made with inter-channel delays according to those recommended for anechoic measurements in EG 202 396-1 [8] and all channels in phase.

· Narrowband TS 103 106 results based on wideband recordings with the analysis done by batch calculator (v1.0.400.3068)  with “Wideband” and “IRS RCV filter on proc.” parameters set to “No”
2.2 TMP laboratory

· Measurements made using HEAD acoustic’s ACQUA (v3.1.300) and HAE-BGN (v2.1.300.2226) by adapting the TS26131_32_Rev06 Telecom Measurement Standard’s [6] “Prep 7.9b” and “8.12” tests for noise levels and ETSI TS 103 106 measurements respectively.
· Measurements made in an anechoic room (ISO 3745:2003 [7] compliant; inner dimensions: L = 3500 mm, W = 3700 mm, H = 2800 mm; ambient noise (20 Hz - 16 kHz) = 2 dB SPL A-weighted).
· Brüel & Kjær Head & Torso Simulator (HATS) Type 4128-D-002 (Type 4158-C & Type 4159-C artificial ears and Type 4606 positioner attached, but no phone-cradle present) and pressure-field 1/4" microphone Type 4938-A-011 used.
· HAE-BGN calibration made with inter-channel delays according to those recommended for anechoic measurements in EG 202 396-1 [8] and all channels in phase.
· Narrowband TS 103 106 results based on wideband recordings with the analysis SMDs’ “Wideband” and “IRS RCV filter on proc.” parameters set to “No”.
3 Results
3.1 Narrowband S-MOS-LQO, N-MOS-LQO and G-MOS-LQO results
Table 1 and Figures 1a, 1b and 1c below present the Intel results for narrowband 3Quest “reference” measurements. Each averaged score per metric, laboratory and noise case are presented with their respective population standard deviations over the 16 sentences analyzed.
Table 1 – Narrowband reference scores for each attribute, noise case and laboratory session
	
	
	
	Pub
	Road
	XRoads
	Train
	Car
	Cafe
	Mensa
	Office
	Silence

	Average
	ALT*
	G-MOS-LQOn
	2.2
	2.5
	2.0
	2.6
	2.3
	3.0
	3.4
	3.6
	4.3

	
	
	N-MOS-LQOn
	1.7
	2.2
	1.5
	2.0
	2.3
	2.1
	2.3
	2.9
	4.0

	
	
	S-MOS-LQOn
	3.1
	3
	2.9
	3.4
	2.7
	3.8
	4.2
	4.1
	4.7

	
	TMP
	G-MOS-LQOn
	2.6
	2.2
	2.9
	2.9
	2.6
	3.1
	3.6
	3.8
	4.3

	
	
	N-MOS-LQOn
	1.8
	1.8
	2.3
	2.2
	2.5
	2.4
	2.6
	3.1
	3.9

	
	
	S-MOS-LQOn
	3.5
	3.0
	3.6
	3.7
	3.0
	3.8
	4.3
	4.3
	4.7

	Standard deviation
	ALT*
	G-MOS-LQOn
	0.5
	0.7
	0.5
	0.8
	0.6
	0.7
	0.6
	0.7
	0.1

	
	
	N-MOS-LQOn
	0.1
	0.2
	0.2
	0.3
	0.1
	0.2
	0.2
	0.3
	0.5

	
	
	S-MOS-LQOn
	0.8
	1.0
	0.7
	1.0
	0.9
	0.9
	0.8
	0.9
	0.2

	
	TMP
	G-MOS-LQOn
	0.3
	0.4
	0.5
	0.5
	0.7
	0.7
	0.6
	0.7
	0.1

	
	
	N-MOS-LQOn
	0.1
	0.2
	0.2
	0.3
	0.1
	0.2
	0.3
	0.3
	0.4

	
	
	S-MOS-LQOn
	0.4
	0.5
	0.6
	0.6
	1.1
	1.0
	0.8
	0.8
	0.2

	* Results rounded to single decimal place accuracy
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Figure 1a: Narrowband reference S-MOS-LQO scores per noise case and laboratory session
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Figure 1b: Narrowband reference N-MOS-LQO scores per noise case and laboratory session
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Figure 1c: Narrowband reference G-MOS-LQO scores per noise case and laboratory session
3.2 Wideband S-MOS-LQO, N-MOS-LQO and G-MOS-LQO results
Table 2 and Figures 2a, 2b and 2c below present the Intel results for wideband 3Quest “reference” measurements. Each averaged score per metric, laboratory and noise case are presented with their respective population standard deviations over the 16 sentences analyzed.
Table 2 – Wideband reference scores for each attribute, noise case and laboratory session
	
	
	
	Pub
	Road
	XRoads
	Train
	Car
	Cafe
	Mensa
	Office
	Silence

	Average
	ALT*
	G-MOS-LQOw
	3.3
	3.1
	3.6
	3.6
	3.7
	3.7
	3.8
	4.0
	4.4

	
	
	N-MOS-LQOw
	2.4
	2.7
	3.0
	3.0
	2.8
	2.9
	3.1
	3.4
	4.5

	
	
	S-MOS-LQOw
	4.3
	3.9
	4.3
	4.3
	4.5
	4.4
	4.5
	4.6
	4.7

	
	TMP
	G-MOS-LQOw
	3.3
	3.2
	3.6
	3.6
	3.6
	3.7
	3.8
	4.1
	4.4

	
	
	N-MOS-LQOw
	2.4
	2.6
	2.9
	3.0
	2.8
	2.9
	3.1
	3.5
	4.3

	
	
	S-MOS-LQOw
	4.3
	4.0
	4.4
	4.4
	4.4
	4.5
	4.5
	4.6
	4.7

	Standard deviation
	ALT*
	G-MOS-LQOw
	0.1
	0.3
	0.2
	0.2
	0.1
	0.1
	0.1
	0.1
	0.0

	
	
	N-MOS-LQOw
	0.1
	0.2
	0.1
	0.2
	0.1
	0.2
	0.2
	0.2
	0.3

	
	
	S-MOS-LQOw
	0.1
	0.3
	0.1
	0.1
	0.1
	0.1
	0.1
	0.0
	0.0

	
	TMP
	G-MOS-LQOw
	0.1
	0.2
	0.2
	0.2
	0.1
	0.1
	0.1
	0.1
	0.0

	
	
	N-MOS-LQOw
	0.1
	0.2
	0.1
	0.2
	0.1
	0.2
	0.2
	0.2
	0.2

	
	
	S-MOS-LQOw
	0.1
	0.3
	0.1
	0.1
	0.1
	0.1
	0.1
	0.0
	0.0

	* Results rounded to single decimal place accuracy
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Figure 2a: Wideband reference S-MOS-LQO scores per noise case and laboratory session
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Figure 2b: Wideband reference N-MOS-LQO scores per noise case and laboratory session

[image: image6]
Figure 2c: Wideband reference G-MOS-LQO scores per noise case and laboratory session
3.3 Background noise reproduction levels
Table 3 below presents the Intel results for the original background noise levels versus those in the laboratory generated noise environment, measured at the HATS right ear, in dB SPL. The spectra of these measurements versus the original source samples for the TMP laboratory only are presented in Appendix A.
Table 3: Original background noise levels versus those in laboratory generated noise environment measured at the HATS right ear
	File name
	Reference 
(dB SPL)
	Intel ALT
(dB SPL)
	Intel TMP
(dB SPL)*

	Pub_Noise_binaural_V2
	73.0
	72.3
	73.3

	Outside_Traffic_Road_binaural
	73.9
	73.3
	73.2

	Outside_Traffic_Crossroads_binaural
	69.6
	68.6
	69.2

	Train_Station_binaural
	69.8
	68.4
	69.1

	Fullsize_Car1_130Kmh_binaural
	68.1
	67.3
	68.3

	Cafeteria_Noise_binaural
	67.3
	67.2
	66.7

	Mensa_binaural
	61.9
	62.1
	61.9

	Work_Noise_Office_Callcenter_binaural
	57.8
	56.1
	57.1

	* Results rounded to single decimal place accuracy


4 Conclusion

Results have been presented for further discussion and comparison between contributors on the subject of creating a “reference” test case for inter-lab. R&R.
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Appendix A – Background noise spectra for Intel Tampere lab.
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