3GPP TSG GERAN #15
TDoc GP-031432

Fort Lauderdale, U.S.A.
Agenda 7.1.5.11

23 - 27 June 2003

Source: Nokia

Listening Test Results for AMR-WB
1. Introduction

In [1] the subjective test results for AMR-WB are given. Unfortunately a few errors crept in the annex where all the test results are listed in tables. Even though the figures summarizing the test results are correct, it is important to have correct values available since this contribution is listed as a reference in [2]. Thus this contribution is an update of [1] where the errors are corrected.

2. listening test arrangement

The subjective testing was divided into two experiments: one for O-TCH/WFS and one for O-TCH/WHS. The detailed description of the tests is included in Tdoc GP-020153. The corresponding objective measurements from the tested conditions can be found in Tdoc GP-020155.
3. Test resultS

Figures 1 and 2 contain the results from the O-TCH/WFS and O-TCH/WHS respectively. The full listing of individual MOS scores and corresponding confidence intervals are shown in Tables 1 and 2 in the Annex. Figures 3 and 4 show the optimal performance curves from FR and HR channels respectively. In these Figures, the optimal link adaptation is assumed and the best mode in subjective quality for each of the measured C/I conditions is taken and plotted. This optimal performance curve is then compared to the corresponding curve in the existing AMR-WB GMSK channel.

4. Conclusion

This contribution presents subjective test results for the channel coding of O-TCH/WFS and O-TCH/WHS. The reasonable operating range for O-TCH/WFS seems to be above 7 dB and for O-TCH/WHS, the range is above 13 dB. In these scenarios, the very high quality of wideband speech can be maintained. O-TCH/WFS brings clear performance advantage over the existing TCH/WFS. The performance of O-TCH/WHS seems to be about 3-6 dB below to the performance of TCH/WFS but O-TCH/WHS can bring substantial capacity improvement.
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Figure 1: Subjective test results from experiment 1: 8-PSK FR-channel
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Figure 2: Subjective test results from experiment 2: 8-PSK HR-channel
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Figure 3: The optimal performance curve for 8-PSK FR-channel
[image: image4.wmf]Optimal Curve in 8-PSK HR vs. GMSK FR reference

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

no errors

C/I=22dB

C/I=19dB

C/I=16dB

C/I=13dB

C/I=10dB

C/I=7dB

C/I=4dB

C/I=1dB

C/I dB

MOS

AMR-WB 8-PSK HR

AMR-WB GMSK(Exp2)


Figure 4: The optimal performance curve for 8-PSK HR-channel
Annex
Table 1: Summary of test result for experiment 1 on 8-PSK FR channel
	
	Candidate
	Condition
	Votes
	MOS
	Stderr
	CIU
	CIL

	1. 
	AMR-WB 6.60 8-PSK FR
	no errors
	96
	3.177
	0.871
	3.003
	3.351

	2. 
	AMR-WB 6.60 8-PSK FR
	C/I= 7 dB
	96
	3.073
	0.798
	2.913
	3.233

	3. 
	AMR-WB 6.60 8-PSK FR
	C/I= 4 dB
	96
	2.750
	0.725
	2.605
	2.895

	4. 
	AMR-WB 6.60 8-PSK FR
	C/I= 1 dB
	96
	1.635
	0.727
	1.490
	1.781

	5. 
	AMR-WB 8.85 8-PSK FR
	no errors
	96
	3.563
	0.792
	3.404
	3.721

	6. 
	AMR-WB 8.85 8-PSK FR
	C/I= 7 dB
	96
	3.583
	0.816
	3.420
	3.747

	7. 
	AMR-WB 8.85 8-PSK FR
	C/I= 4 dB
	96
	2.802
	0.947
	2.613
	2.992

	8. 
	AMR-WB 8.85 8-PSK FR
	C/I= 1 dB
	96
	1.229
	0.447
	1.140
	1.319

	9. 
	AMR-WB 12.65 8-PSK FR
	no errors
	96
	4.052
	0.813
	3.890
	4.215

	10. 
	AMR-WB 12.65 8-PSK FR
	C/I= 10 dB
	96
	3.958
	0.882
	3.782
	4.135

	11. 
	AMR-WB 12.65 8-PSK FR
	C/I= 7 dB
	96
	3.531
	0.820
	3.367
	3.695

	12. 
	AMR-WB 12.65 8-PSK FR
	C/I= 4 dB
	96
	2.010
	0.775
	1.855
	2.165

	13. 
	AMR-WB 14.25 8-PSK FR
	no errors
	96
	4.031
	0.801
	3.871
	4.191

	14. 
	AMR-WB 14.25 8-PSK FR
	C/I= 10 dB
	96
	4.063
	0.779
	3.907
	4.218

	15. 
	AMR-WB 14.25 8-PSK FR
	C/I= 7 dB
	96
	3.427
	0.903
	3.246
	3.608

	16. 
	AMR-WB 14.25 8-PSK FR
	C/I= 4 dB
	96
	1.583
	0.749
	1.433
	1.733

	17. 
	AMR-WB 15.85 8-PSK FR
	no errors
	96
	4.073
	0.798
	3.913
	4.233

	18. 
	AMR-WB 15.85 8-PSK FR
	C/I= 10 dB
	96
	3.979
	0.962
	3.787
	4.172

	1. 
	AMR-WB 15.85 8-PSK FR
	C/I= 7 dB
	96
	3.229
	0.946
	3.040
	3.418

	2. 
	AMR-WB 15.85 8-PSK FR
	C/I= 4 dB
	96
	1.417
	0.574
	1.302
	1.532

	3. 
	AMR-WB 18.25 8-PSK FR
	no errors
	96
	4.042
	0.820
	3.878
	4.206

	4. 
	AMR-WB 18.25 8-PSK FR
	C/I= 10 dB
	96
	4.010
	0.775
	3.855
	4.165

	5. 
	AMR-WB 18.25 8-PSK FR
	C/I= 7 dB
	96
	2.688
	0.850
	2.517
	2.858

	6. 
	AMR-WB 18.25 8-PSK FR
	C/I= 4 dB
	96
	1.198
	0.473
	1.103
	1.293

	7. 
	AMR-WB 19.85 8-PSK FR
	no errors
	96
	4.156
	0.786
	3.999
	4.313

	8. 
	AMR-WB 19.85 8-PSK FR
	C/I= 13 dB
	96
	4.042
	0.857
	3.870
	4.213

	9. 
	AMR-WB 19.85 8-PSK FR
	C/I= 10 dB
	96
	3.906
	0.822
	3.742
	4.071

	10. 
	AMR-WB 19.85 8-PSK FR
	C/I= 7 dB
	96
	2.313
	0.874
	2.138
	2.487

	11. 
	AMR-WB 23.05 8-PSK FR
	no errors
	96
	4.219
	0.849
	4.049
	4.388

	12. 
	AMR-WB 23.05 8-PSK FR
	C/I= 13 dB
	96
	4.229
	0.774
	4.074
	4.384

	13. 
	AMR-WB 23.05 8-PSK FR
	C/I= 10 dB
	96
	3.708
	1.004
	3.507
	3.909

	14. 
	AMR-WB 23.05 8-PSK FR
	C/I= 7 dB
	96
	1.646
	0.711
	1.504
	1.788

	15. 
	AMR-WB 23.85 8-PSK FR
	no errors
	96
	4.146
	0.808
	3.984
	4.307

	16. 
	AMR-WB 23.85 8-PSK FR
	C/I= 13 dB
	96
	4.104
	0.864
	3.931
	4.277

	17. 
	AMR-WB 23.85 8-PSK FR
	C/I= 10 dB
	96
	3.344
	0.916
	3.161
	3.527

	18. 
	AMR-WB 23.85 8-PSK FR
	C/I= 7 dB
	96
	1.479
	0.696
	1.340
	1.618

	19. 
	AMR-WB 18.25 GMSK
	C/I= 19 dB
	96
	4.219
	0.771
	4.065
	4.373

	20. 
	AMR-WB 15.85 GMSK
	C/I= 16 dB
	96
	3.990
	0.877
	3.814
	4.165

	21. 
	AMR-WB 14.25 GMSK
	C/I= 13 dB
	96
	3.844
	0.850
	3.674
	4.014

	22. 
	AMR-WB 12.65 GMSK
	C/I= 10 dB
	96
	3.740
	0.824
	3.575
	3.904

	23. 
	AMR-WB 8.85 GMSK
	C/I= 07 dB
	96
	3.385
	0.826
	3.220
	3.551

	24. 
	AMR-WB 6.60 GMSK
	C/I= 04 dB
	96
	2.802
	0.790
	2.644
	2.960

	25. 
	AMR-WB 6.60 GMSK
	C/I= 01 dB
	96
	1.354
	0.562
	1.242
	1.467

	26. 
	MNRU 10
	no errors
	96
	1.146
	0.355
	1.075
	1.217

	27. 
	MNRU 23
	no errors
	96
	2.156
	0.772
	2.002
	2.311

	28. 
	MNRU 36
	no errors
	96
	3.708
	0.794
	3.550
	3.867

	29. 
	G.722 at 64 kbit/s
	no errors
	96
	4.271
	0.852
	4.100
	4.441

	30. 
	DIRECT
	no errors
	96
	4.333
	0.721
	4.189
	4.477


VOTES: Indicates Total of all votes on condition quality 

MOS: Indicates ensemble Mean Opinion Score (across all Talkers, Sentence Pairs, and Listeners)

CIU: Indicates 95% confidence interval upper limit

CIL: Indicates 95% confidence interval lower limit

Stderr: Indicates Standard Error, Standard Deviation / Sqrt(#Votes)

Table 2: Summary of test result for experiment 2 on 8-PSK HR channel

	
	Candidate
	Condition
	Votes
	MOS
	Stderr
	CIU
	CIL

	19. 
	AMR-WB 6.60 8-PSK HR
	no errors
	96
	2.938
	0.779
	2.782
	3.093

	20. 
	AMR-WB 6.60 8-PSK HR
	C/I= 10 dB
	96
	3.021
	0.821
	2.857
	3.185

	21. 
	AMR-WB 6.60 8-PSK HR
	C/I= 7 dB
	96
	2.125
	0.837
	1.958
	2.292

	22. 
	AMR-WB 6.60 8-PSK HR
	C/I= 4 dB
	96
	1.115
	0.320
	1.051
	1.179

	23. 
	AMR-WB 8.85 8-PSK HR
	no errors
	96
	3.740
	0.729
	3.594
	3.885

	24. 
	AMR-WB 8.85 8-PSK HR
	C/I= 13 dB
	96
	3.594
	0.841
	3.426
	3.762

	25. 
	AMR-WB 8.85 8-PSK HR
	C/I= 10 dB
	96
	2.865
	0.925
	2.680
	3.050

	26. 
	AMR-WB 8.85 8-PSK HR
	C/I= 7 dB
	96
	1.583
	0.675
	1.448
	1.718

	27. 
	AMR-WB 12.65 8-PSK HR
	no errors
	96
	4.250
	0.711
	4.108
	4.392

	28. 
	AMR-WB 12.65 8-PSK HR
	C/I= 13 dB
	96
	3.667
	0.867
	3.493
	3.840

	29. 
	AMR-WB 12.65 8-PSK HR
	C/I= 10 dB
	96
	2.177
	0.781
	2.021
	2.333

	30. 
	AMR-WB 12.65 8-PSK HR
	C/I= 7 dB
	96
	1.063
	0.243
	1.014
	1.111

	31. 
	AMR-WB 14.25 8-PSK HR
	no errors
	96
	4.104
	0.732
	3.958
	4.251

	32. 
	AMR-WB 14.25 8-PSK HR
	C/I= 16 dB
	96
	3.990
	0.801
	3.829
	4.150

	33. 
	AMR-WB 14.25 8-PSK HR
	C/I= 13 dB
	96
	3.333
	0.914
	3.151
	3.516

	34. 
	AMR-WB 14.25 8-PSK HR
	C/I= 10 dB
	96
	1.771
	0.761
	1.619
	1.923

	35. 
	AMR-WB 15.85 8-PSK HR
	no errors
	96
	4.240
	0.707
	4.098
	4.381

	36. 
	AMR-WB 15.85 8-PSK HR
	C/I= 16 dB
	96
	3.896
	0.814
	3.733
	4.059

	37. 
	AMR-WB 15.85 8-PSK HR
	C/I= 13 dB
	96
	2.917
	0.937
	2.729
	3.104

	38. 
	AMR-WB 15.85 8-PSK HR
	C/I= 10 dB
	96
	1.469
	0.648
	1.339
	1.598

	39. 
	AMR-WB 18.25 8-PSK HR
	no errors
	96
	4.240
	0.736
	4.092
	4.387

	40. 
	AMR-WB 18.25 8-PSK HR
	C/I= 19 dB
	96
	4.250
	0.725
	4.105
	4.395

	41. 
	AMR-WB 18.25 8-PSK HR
	C/I= 16 dB
	96
	3.677
	0.827
	3.512
	3.843

	42. 
	AMR-WB 18.25 8-PSK HR
	C/I= 13 dB
	96
	2.104
	0.718
	1.961
	2.248

	43. 
	AMR-WB 19.85 8-PSK HR
	no errors
	96
	4.177
	0.808
	4.015
	4.339

	44. 
	AMR-WB 19.85 8-PSK HR
	C/I= 19 dB
	96
	4.083
	0.735
	3.936
	4.230

	45. 
	AMR-WB 19.85 8-PSK HR
	C/I= 16 dB
	96
	3.385
	0.944
	3.196
	3.574

	46. 
	AMR-WB 19.85 8-PSK HR
	C/I= 13 dB
	96
	1.833
	0.777
	1.678
	1.989

	47. 
	AMR-WB 23.05 8-PSK HR
	no errors
	96
	4.219
	0.728
	4.073
	4.364

	48. 
	AMR-WB 23.05 8-PSK HR
	C/I= 19 dB
	96
	3.802
	0.841
	3.634
	3.970

	49. 
	AMR-WB 23.05 8-PSK HR
	C/I= 16 dB
	96
	2.667
	0.890
	2.489
	2.845

	50. 
	AMR-WB 23.05 8-PSK HR
	C/I= 13 dB
	96
	1.240
	0.453
	1.149
	1.330

	51. 
	AMR-WB 23.85 8-PSK HR
	no errors
	96
	4.354
	0.615
	4.231
	4.477

	52. 
	AMR-WB 23.85 8-PSK HR
	C/I= 22 dB
	96
	4.031
	0.760
	3.879
	4.183

	53. 
	AMR-WB 23.85 8-PSK HR
	C/I= 19 dB
	96
	3.604
	0.900
	3.424
	3.784

	54. 
	AMR-WB 23.85 8-PSK HR
	C/I= 16 dB
	96
	2.250
	0.821
	2.086
	2.414

	55. 
	AMR-WB 18.25 GMSK
	C/I= 19 dB
	96
	4.354
	0.680
	4.218
	4.490

	56. 
	AMR-WB 15.85 GMSK
	C/I= 16 dB
	96
	4.229
	0.672
	4.095
	4.364

	57. 
	AMR-WB 14.25 GMSK
	C/I= 13 dB
	96
	4.135
	0.734
	3.989
	4.282

	58. 
	AMR-WB 12.65 GMSK
	C/I= 10 dB
	96
	3.677
	0.864
	3.504
	3.850

	59. 
	AMR-WB 8.85 GMSK
	C/I= 07 dB
	96
	3.521
	0.767
	3.367
	3.674

	60. 
	AMR-WB 6.60 GMSK
	C/I= 04 dB
	96
	2.883
	0.842
	2.733
	3.034

	61. 
	AMR-WB 6.60 GMSK
	C/I= 01 dB
	96
	1.292
	0.458
	1.186
	1.397

	62. 
	MNRU 10
	no errors
	96
	1.115
	0.320
	1.051
	1.179

	63. 
	MNRU 23
	no errors
	96
	1.865
	0.790
	1.707
	2.023

	64. 
	MNRU 36
	no errors
	96
	3.813
	1.009
	3.611
	4.014

	65. 
	G.722 at 64 kbit/s
	no errors
	96
	4.375
	0.684
	4.238
	4.512

	66. 
	DIRECT
	no errors
	96
	4.344
	0.723
	4.199
	4.488


VOTES: Indicates Total of all votes on condition quality 

MOS: Indicates ensemble Mean Opinion Score (across all Talkers, Sentence Pairs, and Listeners)

CIU: Indicates 95% confidence interval upper limit

CIL: Indicates 95% confidence interval lower limit

Stderr: Indicates Standard Error, Standard Deviation / Sqrt(#Votes)
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