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1. Introduction

Work item ATeMPO-SPINE [1] has objectives to:
1. Appropriate test position(s).
2. Adequate reproducibility and repeatability of results for the test position(s).
3. Noise scenarios and speech signals that are representative of speakerphone usage.
4. Appropriate performance objectives.
The intent of this contribution is to provide input for discussion on objective 4.  Data from several UEs are presented.
2. Measurement description
2.1. Measurement set up
The setup for hand-held speakerphone using ETSI ES 202 396-1 [2] as described in Annex D.3 of ETSI TS 103 106 [3] was used to collect data.  The speech signal was that from ETSI TS 103 106 [3] presented at a level of +1.3 dB Pa at MRP.  Data were collected for all eight noise types as defined in Table 2d, Clause 7.12 and Table 2h, Clause 8.12 of 3GPP TS 26.132 [4].  For each device and each noise type, values for SMOS and NMOS were computed according to ETSI TS 103 106 [3].
2.2. Narrowband UEs
A total of 32 commercially available UEs were obtained, spanning 9 manufacturers, released in years 2013 (10%), 2014 (60%), 2015 (30%).  
2.3. Wideband UEs
Data was available on a subset of 20 of the above devices, spanning 6 manufacturers, released in years.  Additional wideband data is being collected.
3. Results
3.1.  Narrowband results
Distributions of SMOS and NMOS scores for each noise type for narrowband are shown in detail in Appendix 1.  As the goal of ATeMPO-SPINE is to produce performance objectives, the distributions were examined and the upper quartile value for each distribution was selected as a proposal for a performance objective.  Table 1 shows the upper quartile value of SMOS and NMOS for each noise type.
Table 1 Upper quartile values of SMOS and NMOS for narrowband
	Noise
	SMOS
	NMOS

	Office call center
	4.20
	3.50

	Mensa
	3.91
	3.19

	Cafeteria sales counter
	3.70
	2.73

	Car 130kmh
	3.60
	3.50

	Crossroad
	3.40
	3.00

	Train
	3.40
	3.00

	Pub
	3.23
	2.30

	Road
	3.00
	2.48


3.2. Wideband results
As our dataset for wideband is currently smaller, we have selected the median value as criterion.  Appendix 2 contains details on distributions for SMOS and NMOS for each noise type.  Table 2 shows the median values of SMOS and NMOS for wideband. 
Table 2 Median values of SMOS and NMOS for wideband

	Noise
	SMOS
	NMOS

	Office call center
	4.00
	3.10

	Mensa
	3.80
	2.90

	Cafeteria sales counter
	3.80
	2.70

	Car 130kmh
	3.70
	3.40

	Crossroad
	3.40
	3.20

	Pub
	3.40
	2.30

	Train
	3.40
	3.20

	Road
	2.80
	2.71


4. Discussion and Proposal
In S4-151033 [5], the source presented data on intelligibility, listening quality, and listening effort for hand-held speakerphone in the receiving direction in the presence of noise.  The conclusion of that work was that Pub noise results in ratings of Listening Effort between 2 “Considerable effort required” and 1 “No meaning understood with any feasible effort”.  As Road noise has even higher level, but produces ratings higher than 2, it must be concluded that the increase in impairment is due to the similarity of the power spectrum of pub noise to that of the speech signal.  Based on that, the source proposed in [5] to exclude the Pub noise from the test cases developed under ATeMPO-SPINE.
Based on the observations in [5], and the distributional analysis of the data reported above, the source proposes that the values in Tables 1 and 2, with the exclusion of Pub, be used as the basis for performance objectives in ATeMPO-SPINE.

An additional proposal, in the interest of reduced test time and cost, would be to restrict the testing to only the most demanding four noise types:  Car, Crossroad, Train, Road.
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Appendix I:  Distributions of SMOS and NMOS, by noise type, for Narrowband
Distributions Noise Type=Cafeteria
SMOS
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Quantiles

	100.0%
	maximum
	4.2

	99.5%
	
	4.2

	97.5%
	
	4.2

	90.0%
	
	4

	75.0%
	quartile
	3.7

	50.0%
	median
	3.5

	25.0%
	quartile
	3.3375

	10.0%
	
	3.1

	2.5%
	
	3.1

	0.5%
	
	3.1

	0.0%
	minimum
	3.1



Summary Statistics

	Mean
	3.5319444

	Std Dev
	0.2912909

	Std Err Mean
	0.0485485

	Upper 95% Mean
	3.6305031

	Lower 95% Mean
	3.4333858

	N
	32
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Quantiles

	100.0%
	maximum
	3.9

	99.5%
	
	3.9

	97.5%
	
	3.9

	90.0%
	
	3.23

	75.0%
	quartile
	2.73

	50.0%
	median
	2.35

	25.0%
	quartile
	2.125

	10.0%
	
	1.867

	2.5%
	
	1.7

	0.5%
	
	1.7

	0.0%
	minimum
	1.7



Summary Statistics

	Mean
	2.5066667

	Std Dev
	0.5403068

	Std Err Mean
	0.0900511

	Upper 95% Mean
	2.6894802

	Lower 95% Mean
	2.3238531

	N
	32
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Distributions Noise Type=Callcenter

SMOS
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Quantiles

	100.0%
	maximum
	4.3

	99.5%
	
	4.3

	97.5%
	
	4.3

	90.0%
	
	4.272

	75.0%
	quartile
	4.2

	50.0%
	median
	4.09

	25.0%
	quartile
	3.9175

	10.0%
	
	3.705

	2.5%
	
	3.42

	0.5%
	
	3.42

	0.0%
	minimum
	3.42



Summary Statistics

	Mean
	4.0280556

	Std Dev
	0.2060488

	Std Err Mean
	0.0343415

	Upper 95% Mean
	4.0977724

	Lower 95% Mean
	3.9583387

	N
	32
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Quantiles

	100.0%
	maximum
	4.3

	99.5%
	
	4.3

	97.5%
	
	4.3

	90.0%
	
	3.7

	75.0%
	quartile
	3.4975

	50.0%
	median
	3.05

	25.0%
	quartile
	2.825

	10.0%
	
	2.6

	2.5%
	
	2.3

	0.5%
	
	2.3

	0.0%
	minimum
	2.3



Summary Statistics

	Mean
	3.1358333

	Std Dev
	0.4521022

	Std Err Mean
	0.0753504

	Upper 95% Mean
	3.2888027

	Lower 95% Mean
	2.9828639

	N
	32
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Distributions Noise Type=Car
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Quantiles

	100.0%
	maximum
	4

	99.5%
	
	4

	97.5%
	
	4

	90.0%
	
	3.93

	75.0%
	quartile
	3.6

	50.0%
	median
	3.495

	25.0%
	quartile
	3.4

	10.0%
	
	3.273

	2.5%
	
	2.85

	0.5%
	
	2.85

	0.0%
	minimum
	2.85



Summary Statistics

	Mean
	3.5002778

	Std Dev
	0.2343195

	Std Err Mean
	0.0390533

	Upper 95% Mean
	3.5795601

	Lower 95% Mean
	3.4209955

	N
	32
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Quantiles

	100.0%
	maximum
	4.4

	99.5%
	
	4.4

	97.5%
	
	4.4

	90.0%
	
	3.886

	75.0%
	quartile
	3.5

	50.0%
	median
	3.155

	25.0%
	quartile
	2.625

	10.0%
	
	2.3

	2.5%
	
	2.08

	0.5%
	
	2.08

	0.0%
	minimum
	2.08



Summary Statistics

	Mean
	3.1233333

	Std Dev
	0.572648

	Std Err Mean
	0.0954413

	Upper 95% Mean
	3.3170895

	Lower 95% Mean
	2.9295771

	N
	32
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Distributions Noise Type=Crossroads
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Quantiles

	100.0%
	maximum
	3.8

	99.5%
	
	3.8

	97.5%
	
	3.8

	90.0%
	
	3.63

	75.0%
	quartile
	3.4

	50.0%
	median
	3.3

	25.0%
	quartile
	3.1

	10.0%
	
	2.935

	2.5%
	
	2.69

	0.5%
	
	2.69

	0.0%
	minimum
	2.69



Summary Statistics

	Mean
	3.2613889

	Std Dev
	0.2557024

	Std Err Mean
	0.0426171

	Upper 95% Mean
	3.3479061

	Lower 95% Mean
	3.1748716

	N
	32
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Quantiles

	100.0%
	maximum
	4.1

	99.5%
	
	4.1

	97.5%
	
	4.1

	90.0%
	
	3.493

	75.0%
	quartile
	3

	50.0%
	median
	2.7

	25.0%
	quartile
	2.23

	10.0%
	
	1.976

	2.5%
	
	1.8

	0.5%
	
	1.8

	0.0%
	minimum
	1.8



Summary Statistics

	Mean
	2.6986111

	Std Dev
	0.5504603

	Std Err Mean
	0.0917434

	Upper 95% Mean
	2.8848601

	Lower 95% Mean
	2.5123621

	N
	32
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Distributions Noise Type=Mensa
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Quantiles

	100.0%
	maximum
	4.2

	99.5%
	
	4.2

	97.5%
	
	4.2

	90.0%
	
	4.13

	75.0%
	quartile
	3.9075

	50.0%
	median
	3.7

	25.0%
	quartile
	3.51

	10.0%
	
	3.4

	2.5%
	
	3.08

	0.5%
	
	3.08

	0.0%
	minimum
	3.08



Summary Statistics

	Mean
	3.7297222

	Std Dev
	0.2689077

	Std Err Mean
	0.0448179

	Upper 95% Mean
	3.8207075

	Lower 95% Mean
	3.6387369

	N
	32
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Quantiles

	100.0%
	maximum
	4.2

	99.5%
	
	4.2

	97.5%
	
	4.2

	90.0%
	
	3.6

	75.0%
	quartile
	3.185

	50.0%
	median
	2.65

	25.0%
	quartile
	2.4

	10.0%
	
	2.107

	2.5%
	
	1.7

	0.5%
	
	1.7

	0.0%
	minimum
	1.7



Summary Statistics

	Mean
	2.77

	Std Dev
	0.5276796

	Std Err Mean
	0.0879466

	Upper 95% Mean
	2.9485411

	Lower 95% Mean
	2.5914589

	N
	32
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Distributions Noise Type=Pub
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Quantiles

	100.0%
	maximum
	4.16

	99.5%
	
	4.16

	97.5%
	
	4.16

	90.0%
	
	3.806

	75.0%
	quartile
	3.23

	50.0%
	median
	2.9

	25.0%
	quartile
	2.7

	10.0%
	
	2.572

	2.5%
	
	2.4

	0.5%
	
	2.4

	0.0%
	minimum
	2.4



Summary Statistics

	Mean
	3.0059459

	Std Dev
	0.423802

	Std Err Mean
	0.0696726

	Upper 95% Mean
	3.1472486

	Lower 95% Mean
	2.8646433

	N
	32
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Quantiles

	100.0%
	maximum
	3.55

	99.5%
	
	3.55

	97.5%
	
	3.55

	90.0%
	
	3.306

	75.0%
	quartile
	2.3

	50.0%
	median
	2

	25.0%
	quartile
	1.65

	10.0%
	
	1.482

	2.5%
	
	1.4

	0.5%
	
	1.4

	0.0%
	minimum
	1.4



Summary Statistics

	Mean
	2.09

	Std Dev
	0.5916549

	Std Err Mean
	0.0972675

	Upper 95% Mean
	2.2872676

	Lower 95% Mean
	1.8927324

	N
	32
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Distributions Noise Type=Road
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Quantiles

	100.0%
	maximum
	3.4

	99.5%
	
	3.4

	97.5%
	
	3.4

	90.0%
	
	3.23

	75.0%
	quartile
	3

	50.0%
	median
	2.9

	25.0%
	quartile
	2.7

	10.0%
	
	2.5

	2.5%
	
	2.49

	0.5%
	
	2.49

	0.0%
	minimum
	2.49



Summary Statistics

	Mean
	2.8825

	Std Dev
	0.2419253

	Std Err Mean
	0.0403209

	Upper 95% Mean
	2.9643557

	Lower 95% Mean
	2.8006443

	N
	32
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Quantiles

	100.0%
	maximum
	3.8

	99.5%
	
	3.8

	97.5%
	
	3.8

	90.0%
	
	3.053

	75.0%
	quartile
	2.475

	50.0%
	median
	2.2

	25.0%
	quartile
	1.9125

	10.0%
	
	1.588

	2.5%
	
	1.5

	0.5%
	
	1.5

	0.0%
	minimum
	1.5



Summary Statistics

	Mean
	2.2616667

	Std Dev
	0.5357851

	Std Err Mean
	0.0892975

	Upper 95% Mean
	2.4429503

	Lower 95% Mean
	2.0803831

	N
	32
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Distributions Noise Type=TrainStation
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Quantiles

	100.0%
	maximum
	3.8

	99.5%
	
	3.8

	97.5%
	
	3.8

	90.0%
	
	3.6

	75.0%
	quartile
	3.4

	50.0%
	median
	3.205

	25.0%
	quartile
	3

	10.0%
	
	2.87

	2.5%
	
	2.8

	0.5%
	
	2.8

	0.0%
	minimum
	2.8



Summary Statistics

	Mean
	3.2280556

	Std Dev
	0.2647783

	Std Err Mean
	0.0441297

	Upper 95% Mean
	3.3176436

	Lower 95% Mean
	3.1384675

	N
	32
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Quantiles

	100.0%
	maximum
	4.1

	99.5%
	
	4.1

	97.5%
	
	4.1

	90.0%
	
	3.374

	75.0%
	quartile
	3

	50.0%
	median
	2.7

	25.0%
	quartile
	2.4

	10.0%
	
	1.97

	2.5%
	
	1.8

	0.5%
	
	1.8

	0.0%
	minimum
	1.8



Summary Statistics

	Mean
	2.7158333

	Std Dev
	0.5245536

	Std Err Mean
	0.0874256

	Upper 95% Mean
	2.8933167

	Lower 95% Mean
	2.5383499

	N
	32
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Appendix II:  Distributions of SMOS and NMOS, by noise type, for Wideband
Distributions Noise Type=Cafeteria

SMOS
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Quantiles

	100.0%
	maximum
	4

	99.5%
	
	4

	97.5%
	
	4

	90.0%
	
	4

	75.0%
	quartile
	3.9

	50.0%
	median
	3.8

	25.0%
	quartile
	3.6

	10.0%
	
	3.34

	2.5%
	
	3.27

	0.5%
	
	3.27

	0.0%
	minimum
	3.27



Summary Statistics

	Mean
	3.73

	Std Dev
	0.2129447

	Std Err Mean
	0.044402

	Upper 95% Mean
	3.8220842

	Lower 95% Mean
	3.6379158

	N
	20
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Quantiles

	100.0%
	maximum
	4.18

	99.5%
	
	4.18

	97.5%
	
	4.18

	90.0%
	
	3.69

	75.0%
	quartile
	3

	50.0%
	median
	2.7

	25.0%
	quartile
	2.3

	10.0%
	
	2.14

	2.5%
	
	2

	0.5%
	
	2

	0.0%
	minimum
	2



Summary Statistics

	Mean
	2.7717391

	Std Dev
	0.5576301

	Std Err Mean
	0.1162739

	Upper 95% Mean
	3.0128765

	Lower 95% Mean
	2.5306018

	N
	20
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Distributions Noise Type=Callcenter
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Quantiles

	100.0%
	maximum
	4.3

	99.5%
	
	4.3

	97.5%
	
	4.3

	90.0%
	
	4.26

	75.0%
	quartile
	4.1

	50.0%
	median
	4

	25.0%
	quartile
	3.9

	10.0%
	
	3.536

	2.5%
	
	3.33

	0.5%
	
	3.33

	0.0%
	minimum
	3.33



Summary Statistics

	Mean
	3.9852174

	Std Dev
	0.2366023

	Std Err Mean
	0.049335

	Upper 95% Mean
	4.0875319

	Lower 95% Mean
	3.8829029

	N
	20
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Quantiles

	100.0%
	maximum
	4.3

	99.5%
	
	4.3

	97.5%
	
	4.3

	90.0%
	
	3.86

	75.0%
	quartile
	3.6

	50.0%
	median
	3.1

	25.0%
	quartile
	2.8

	10.0%
	
	2.54

	2.5%
	
	2.4

	0.5%
	
	2.4

	0.0%
	minimum
	2.4



Summary Statistics

	Mean
	3.2013043

	Std Dev
	0.4897337

	Std Err Mean
	0.1021165

	Upper 95% Mean
	3.4130811

	Lower 95% Mean
	2.9895276

	N
	20
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Distributions Noise Type=Car
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Quantiles

	100.0%
	maximum
	4.1

	99.5%
	
	4.1

	97.5%
	
	4.1

	90.0%
	
	4.06

	75.0%
	quartile
	3.9

	50.0%
	median
	3.7

	25.0%
	quartile
	3.6

	10.0%
	
	3.426

	2.5%
	
	2.9

	0.5%
	
	2.9

	0.0%
	minimum
	2.9



Summary Statistics

	Mean
	3.7117391

	Std Dev
	0.2612323

	Std Err Mean
	0.0544707

	Upper 95% Mean
	3.8247044

	Lower 95% Mean
	3.5987738

	N
	20
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Quantiles

	100.0%
	maximum
	4.1

	99.5%
	
	4.1

	97.5%
	
	4.1

	90.0%
	
	4.02

	75.0%
	quartile
	3.6

	50.0%
	median
	3.4

	25.0%
	quartile
	3.2

	10.0%
	
	2.6

	2.5%
	
	2.3

	0.5%
	
	2.3

	0.0%
	minimum
	2.3



Summary Statistics

	Mean
	3.3778261

	Std Dev
	0.4405364

	Std Err Mean
	0.0918582

	Upper 95% Mean
	3.5683283

	Lower 95% Mean
	3.1873239

	N
	20
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Distributions Noise Type=Crossroads
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Quantiles

	100.0%
	maximum
	3.8

	99.5%
	
	3.8

	97.5%
	
	3.8

	90.0%
	
	3.76

	75.0%
	quartile
	3.7

	50.0%
	median
	3.4

	25.0%
	quartile
	3.2

	10.0%
	
	2.856

	2.5%
	
	2.37

	0.5%
	
	2.37

	0.0%
	minimum
	2.37



Summary Statistics

	Mean
	3.3626087

	Std Dev
	0.3367251

	Std Err Mean
	0.070212

	Upper 95% Mean
	3.5082195

	Lower 95% Mean
	3.2169978

	N
	20
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Quantiles

	100.0%
	maximum
	4.1

	99.5%
	
	4.1

	97.5%
	
	4.1

	90.0%
	
	3.7

	75.0%
	quartile
	3.6

	50.0%
	median
	3.2

	25.0%
	quartile
	3.1

	10.0%
	
	2.352

	2.5%
	
	2.1

	0.5%
	
	2.1

	0.0%
	minimum
	2.1



Summary Statistics

	Mean
	3.2152174

	Std Dev
	0.463513

	Std Err Mean
	0.0966491

	Upper 95% Mean
	3.4156554

	Lower 95% Mean
	3.0147794

	N
	20
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Quantiles

	100.0%
	maximum
	4.1

	99.5%
	
	4.1

	97.5%
	
	4.1

	90.0%
	
	4

	75.0%
	quartile
	4

	50.0%
	median
	3.8

	25.0%
	quartile
	3.6

	10.0%
	
	3.38

	2.5%
	
	3.21

	0.5%
	
	3.21

	0.0%
	minimum
	3.21



Summary Statistics

	Mean
	3.7552174

	Std Dev
	0.2306881

	Std Err Mean
	0.0481018

	Upper 95% Mean
	3.8549744

	Lower 95% Mean
	3.6554604

	N
	20
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Quantiles

	100.0%
	maximum
	3.7

	99.5%
	
	3.7

	97.5%
	
	3.7

	90.0%
	
	3.56

	75.0%
	quartile
	3.2

	50.0%
	median
	2.9

	25.0%
	quartile
	2.7

	10.0%
	
	2.24

	2.5%
	
	2.2

	0.5%
	
	2.2

	0.0%
	minimum
	2.2



Summary Statistics

	Mean
	2.9304348

	Std Dev
	0.4151175

	Std Err Mean
	0.086558

	Upper 95% Mean
	3.109945

	Lower 95% Mean
	2.7509245

	N
	20
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Quantiles

	100.0%
	maximum
	3.99

	99.5%
	
	3.99

	97.5%
	
	3.99

	90.0%
	
	3.7

	75.0%
	quartile
	3.6

	50.0%
	median
	3.4

	25.0%
	quartile
	3.3

	10.0%
	
	3.3

	2.5%
	
	2.9

	0.5%
	
	2.9

	0.0%
	minimum
	2.9



Summary Statistics

	Mean
	3.4377419

	Std Dev
	0.2087536

	Std Err Mean
	0.0374933

	Upper 95% Mean
	3.5143134

	Lower 95% Mean
	3.3611705

	N
	20
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Quantiles

	100.0%
	maximum
	3.51

	99.5%
	
	3.51

	97.5%
	
	3.51

	90.0%
	
	2.96

	75.0%
	quartile
	2.6

	50.0%
	median
	2.3

	25.0%
	quartile
	2.19

	10.0%
	
	1.82

	2.5%
	
	1.6

	0.5%
	
	1.6

	0.0%
	minimum
	1.6



Summary Statistics

	Mean
	2.3767742

	Std Dev
	0.4395406

	Std Err Mean
	0.0789438

	Upper 95% Mean
	2.537999

	Lower 95% Mean
	2.2155494

	N
	20
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Quantiles

	100.0%
	maximum
	3.35

	99.5%
	
	3.35

	97.5%
	
	3.35

	90.0%
	
	3.3

	75.0%
	quartile
	3

	50.0%
	median
	2.8

	25.0%
	quartile
	2.5

	10.0%
	
	2.4

	2.5%
	
	2.2

	0.5%
	
	2.2

	0.0%
	minimum
	2.2



Summary Statistics

	Mean
	2.8026087

	Std Dev
	0.3272227

	Std Err Mean
	0.0682307

	Upper 95% Mean
	2.9441104

	Lower 95% Mean
	2.661107

	N
	20
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Quantiles

	100.0%
	maximum
	3.4

	99.5%
	
	3.4

	97.5%
	
	3.4

	90.0%
	
	3.36

	75.0%
	quartile
	3.2

	50.0%
	median
	2.71

	25.0%
	quartile
	2.6

	10.0%
	
	2.052

	2.5%
	
	1.8

	0.5%
	
	1.8

	0.0%
	minimum
	1.8



Summary Statistics

	Mean
	2.7908696

	Std Dev
	0.4408969

	Std Err Mean
	0.0919334

	Upper 95% Mean
	2.9815277

	Lower 95% Mean
	2.6002114

	N
	20
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Quantiles

	100.0%
	maximum
	3.8

	99.5%
	
	3.8

	97.5%
	
	3.8

	90.0%
	
	3.7

	75.0%
	quartile
	3.6

	50.0%
	median
	3.4

	25.0%
	quartile
	3.3

	10.0%
	
	3.08

	2.5%
	
	2.97

	0.5%
	
	2.97

	0.0%
	minimum
	2.97



Summary Statistics

	Mean
	3.4117391

	Std Dev
	0.217896

	Std Err Mean
	0.0454345

	Upper 95% Mean
	3.5059644

	Lower 95% Mean
	3.3175138

	N
	20
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Quantiles

	100.0%
	maximum
	3.8

	99.5%
	
	3.8

	97.5%
	
	3.8

	90.0%
	
	3.766

	75.0%
	quartile
	3.5

	50.0%
	median
	3.2

	25.0%
	quartile
	3

	10.0%
	
	2.74

	2.5%
	
	2.1

	0.5%
	
	2.1

	0.0%
	minimum
	2.1



Summary Statistics

	Mean
	3.2230435

	Std Dev
	0.3917842

	Std Err Mean
	0.0816927

	Upper 95% Mean
	3.3924637

	Lower 95% Mean
	3.0536233

	N
	20
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