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3GPP TSG-SA4 (S4) thanks ITU-T SG16 Q20/16 for the document entitled “Communication on 16 kbit/s wideband speech coding” on harmonization of Wideband Codec standardization activities between S4 and ITU-T Q20/16.

ITU-T Q20/16 identified two areas, namely talker dependency and DTMF performance, where differences exist between the Q20/16 and the S4 performance requirements. Because of the tight timescale in the AMR-WB standardization work, S4 decided in early March 2000 to maintain the  performance requirements. However, S4 considers these two requirements as important aspects which will be addressed in the AMR-WB verification and characterization phase of testing.

Your document inquired on S/N values and measurement methods for background noise. S4 used the background noise measurement and scaling method as described in Annex A to the AMR-WB Processing Functions permanent document. This method is the same as the one currently used in the ITU-T Wideband Qualification Phase of testing.

S4 has learned that Q.20/16 is willing to consider at their November 2000 meeting the selected AMR-WB algorithm as a participant in the ITU-T selection test. S4 agreed with the principle that the selected AMR-WB codec should participate in the ITU-T selection test process. S4 would like to inform Q20/16 that the candidate codec from Nokia is the best candidate and is recommended for selection as the AMR-WB codec (S4 meeting in Osaka, October 23-27, 2000). The formal selection of the AMR-WB codec candidate is expected to take place at the TSG-SA meeting on 11-14 December 2000. Considering the unanimous support of S4 for the candidate, the final approval of TSG-SA can be considered just as a formal procedure. The codec supports bit-rates of  15.85 and 23.85 kbit/s among others. As requested, S4 makes available the supporting AMR-WB selection test results and a mapping of the residual error for C/I conditions into equivalent BER/FER figures (in a separate document) to Q.20/16. Furthermore, S4 understood  that  cost-sharing with other participants of the ITU-T exercise is expected, since no ITU-based pool funding is available. However, so far no solution was found in S4.

S4 is pleased to continue the collaboration for the purpose of reaching the desired harmonization.

Attachments:

1. AMR-WB selection test results 

Annex 1: AMR-WB Selection Test Results
Annex 1.1: Summary on AMR-WB Selection Test Results
The following tables provide pass/fail information on requirements (R) and objectives (O), wherever available. Some data is provided for information (I).
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	Exp.
	Lab
	Type
	Reference
	Candidate
	Noise
	Reference
	Candidate
	Factor
	N
	Yref
	Ytest
	Sref
	Stest
	Difference
	MSD
	t-test
	MSD
	t-test

	1A
	FT
	R
	12
	25
	Clean
	G.722@56
	Codec 3/Application A
	Nom, 1x
	96
	4.510
	4.448
	0.616
	0.780
	0.063
	0.200
	Pass
	0.264
	Pass

	1A
	ARCON
	R
	12
	25
	Clean
	G.722@56
	Codec 3/Application A
	Nom, 1x
	96
	4.031
	4.052
	0.717
	0.639
	-0.021
	0.193
	Pass
	0.255
	Pass

	1A
	FT
	R
	12
	27
	Clean
	G.722@56
	Codec 3/Application A
	High, 1x
	96
	4.510
	4.531
	0.616
	0.648
	-0.021
	0.180
	Pass
	0.237
	Pass

	1A
	ARCON
	R
	12
	27
	Clean
	G.722@56
	Codec 3/Application A
	High, 1x
	96
	4.031
	3.990
	0.717
	0.703
	0.042
	0.202
	Pass
	0.267
	Pass

	1A
	FT
	I
	12
	28
	Clean
	G.722@56
	Codec 3/Application A
	Low, 1x
	96
	4.510
	4.198
	0.616
	0.675
	0.313
	0.184
	Fail
	0.243
	Fail

	1A
	ARCON
	I
	12
	28
	Clean
	G.722@56
	Codec 3/Application A
	Low, 1x
	96
	4.031
	3.979
	0.717
	0.794
	0.052
	0.216
	Pass
	0.284
	Pass

	1A
	FT
	R
	15
	26
	Clean
	G.722@56
	Codec 3/Application A
	Nom, 2x
	96
	4.073
	4.396
	0.757
	0.688
	-0.323
	0.206
	Pass
	0.272
	Pass

	1A
	ARCON
	R
	15
	26
	Clean
	G.722@56
	Codec 3/Application A
	Nom, 2x
	96
	3.917
	3.990
	0.777
	0.718
	-0.073
	0.213
	Pass
	0.281
	Pass

	1B
	FT
	R
	12
	25
	Clean
	G.722@56
	Codec 3/Applications C&E
	Nom, 1x
	96
	4.344
	4.615
	0.806
	0.622
	-0.271
	0.205
	Pass
	0.270
	Pass

	1B
	ARCON
	R
	12
	25
	Clean
	G.722@56
	Codec 3/Applications C&E
	Nom, 1x
	96
	3.719
	3.802
	0.959
	0.705
	-0.083
	0.240
	Pass
	0.316
	Pass

	1B
	FT
	R
	12
	27
	Clean
	G.722@56
	Codec 3/Applications C&E
	High, 1x
	96
	4.344
	4.573
	0.806
	0.576
	-0.229
	0.199
	Pass
	0.263
	Pass

	1B
	ARCON
	R
	12
	27
	Clean
	G.722@56
	Codec 3/Applications C&E
	High, 1x
	96
	3.719
	3.813
	0.959
	0.758
	-0.094
	0.246
	Pass
	0.325
	Pass

	1B
	FT
	I
	12
	28
	Clean
	G.722@56
	Codec 3/Applications C&E
	Low, 1x
	96
	4.344
	4.365
	0.806
	0.682
	-0.021
	0.213
	Pass
	0.280
	Pass

	1B
	ARCON
	I
	12
	28
	Clean
	G.722@56
	Codec 3/Applications C&E
	Low, 1x
	96
	3.719
	3.740
	0.959
	0.837
	-0.021
	0.256
	Pass
	0.338
	Pass

	1B
	FT
	R
	15
	26
	Clean
	G.722@56
	Codec 3/Applications C&E
	Nom, 2x
	96
	4.271
	4.646
	0.747
	0.542
	-0.375
	0.186
	Pass
	0.245
	Pass

	1B
	ARCON
	R
	15
	26
	Clean
	G.722@56
	Codec 3/Applications C&E
	Nom, 2x
	96
	3.667
	3.698
	0.959
	0.809
	-0.031
	0.253
	Pass
	0.333
	Pass

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Exp.
	Lab
	Type
	Reference
	Candidate
	Noise
	Reference
	Candidate
	Factor
	N
	 PoW(R) 
	 PoW(C) 
	R
	T
	Test
	
	
	
	

	2A
	NTT-AT
	I
	11
	22
	Clean
	G.722@48
	Codec 3/Application A
	Error-free
	96
	21
	1
	24
	24.328
	OK
	
	
	
	

	2A
	NTT-AT
	I
	11
	23
	Clean
	G.722@48
	Codec 3/Application A
	C/I 13dB
	96
	21
	3
	24
	19.006
	OK
	
	
	
	

	2A
	NTT-AT
	I
	11
	24
	Clean
	G.722@48
	Codec 3/Application A
	C/I 10dB
	96
	21
	3
	24
	19.006
	OK
	
	
	
	

	2A
	NTT-AT
	I
	11
	25
	Clean
	G.722@48
	Codec 3/Application A
	C/I 07dB
	96
	21
	14
	24
	3.281
	OK
	
	
	
	

	2A
	NTT-AT
	I
	11
	26
	Clean
	G.722@48
	Codec 3/Application A
	C/I 04dB
	96
	21
	38
	24
	4.669
	FAIL
	
	
	
	

	2A
	Dynastat
	I
	11
	22
	Clean
	G.722@48
	Codec 3/Application A
	Error-free
	96
	21
	1
	24
	24.328
	OK
	
	
	
	

	2A
	Dynastat
	I
	11
	23
	Clean
	G.722@48
	Codec 3/Application A
	C/I 13dB
	96
	21
	3
	24
	19.006
	OK
	
	
	
	

	2A
	Dynastat
	I
	11
	24
	Clean
	G.722@48
	Codec 3/Application A
	C/I 10dB
	96
	21
	3
	24
	19.006
	OK
	
	
	
	

	2A
	Dynastat
	I
	11
	25
	Clean
	G.722@48
	Codec 3/Application A
	C/I 07dB
	96
	21
	14
	24
	3.281
	OK
	
	
	
	

	2A
	Dynastat
	I
	11
	26
	Clean
	G.722@48
	Codec 3/Application A
	C/I 04dB
	96
	21
	38
	24
	4.669
	FAIL
	
	
	
	

	2B
	NTT-AT
	I
	11
	22
	Clean
	G.722@48
	Codec 3/Application B
	Error-free
	96
	38
	9
	39
	25.000
	OK
	
	
	
	

	2B
	NTT-AT
	I
	11
	23
	Clean
	G.722@48
	Codec 3/Application B
	C/I 19dB
	96
	38
	11
	39
	21.201
	OK
	
	
	
	

	2B
	NTT-AT
	I
	11
	24
	Clean
	G.722@48
	Codec 3/Application B
	C/I 16dB
	96
	38
	11
	39
	21.201
	OK
	
	
	
	

	2B
	NTT-AT
	I
	11
	25
	Clean
	G.722@48
	Codec 3/Application B
	C/I 13dB
	96
	38
	13
	39
	17.829
	OK
	
	
	
	

	2B
	NTT-AT
	I
	11
	26
	Clean
	G.722@48
	Codec 3/Application B
	C/I 10dB
	96
	38
	9
	39
	25.000
	OK
	
	
	
	

	2B
	Dynastat
	I
	11
	22
	Clean
	G.722@48
	Codec 3/Application B
	Error-free
	96
	38
	9
	39
	25.000
	OK
	
	
	
	

	2B
	Dynastat
	I
	11
	23
	Clean
	G.722@48
	Codec 3/Application B
	C/I 19dB
	96
	38
	11
	39
	21.201
	OK
	
	
	
	

	2B
	Dynastat
	I
	11
	24
	Clean
	G.722@48
	Codec 3/Application B
	C/I 16dB
	96
	38
	11
	39
	21.201
	OK
	
	
	
	

	2B
	Dynastat
	I
	11
	25
	Clean
	G.722@48
	Codec 3/Application B
	C/I 13dB
	96
	38
	13
	39
	17.829
	OK
	
	
	
	

	2B
	Dynastat
	I
	11
	26
	Clean
	G.722@48
	Codec 3/Application B
	C/I 10dB
	96
	38
	9
	39
	25.000
	OK
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	

	Exp.
	Lab
	Type
	Reference
	Candidate
	Noise
	Reference
	Candidate
	Factor
	N
	 PoW(R) 
	 PoW(C) 
	R
	T
	Test
	
	
	
	

	2C
	NTT-AT
	I
	9
	23
	Clean
	G.722@56
	Codec 3/FR/Application C
	C/I 22dB
	96
	15
	1
	16
	14.521
	OK
	
	
	
	

	2C
	NTT-AT
	I
	9
	24
	Clean
	G.722@56
	Codec 3/FR/Application C
	C/I 19dB
	96
	15
	1
	16
	14.521
	OK
	
	
	
	

	2C
	NTT-AT
	I
	9
	25
	Clean
	G.722@56
	Codec 3/FR/Application C
	C/I 16dB
	96
	15
	0
	16
	17.455
	OK
	
	
	
	

	2C
	NTT-AT
	I
	9
	26
	Clean
	G.722@56
	Codec 3/HR/Application C
	C/I 25dB
	96
	15
	0
	16
	17.455
	OK
	
	
	
	

	2C
	NTT-AT
	I
	9
	27
	Clean
	G.722@56
	Codec 3/HR/Application C
	C/I 22dB
	96
	15
	1
	16
	14.521
	OK
	
	
	
	

	2C
	NTT-AT
	I
	9
	28
	Clean
	G.722@56
	Codec 3/HR/Application C
	C/I 19dB
	96
	15
	0
	16
	17.455
	OK
	
	
	
	

	2C
	Dynastat
	I
	9
	23
	Clean
	G.722@56
	Codec 3/FR/Application C
	C/I 22dB
	96
	15
	1
	16
	14.521
	OK
	
	
	
	

	2C
	Dynastat
	I
	9
	24
	Clean
	G.722@56
	Codec 3/FR/Application C
	C/I 19dB
	96
	15
	1
	16
	14.521
	OK
	
	
	
	

	2C
	Dynastat
	I
	9
	25
	Clean
	G.722@56
	Codec 3/FR/Application C
	C/I 16dB
	96
	15
	0
	16
	17.455
	OK
	
	
	
	

	2C
	Dynastat
	I
	9
	26
	Clean
	G.722@56
	Codec 3/HR/Application C
	C/I 25dB
	96
	15
	0
	16
	17.455
	OK
	
	
	
	

	2C
	Dynastat
	I
	9
	27
	Clean
	G.722@56
	Codec 3/HR/Application C
	C/I 22dB
	96
	15
	1
	16
	14.521
	OK
	
	
	
	

	2C
	Dynastat
	I
	9
	28
	Clean
	G.722@56
	Codec 3/HR/Application C
	C/I 19dB
	96
	15
	0
	16
	17.455
	OK
	
	
	
	

	2C
	NTT-AT
	I
	10
	22
	Clean
	G.722@56
	Codec 3/Application E
	Error-free
	96
	17
	4
	22
	14.413
	OK
	
	
	
	

	2C
	NTT-AT
	I
	10
	23
	Clean
	G.722@56
	Codec 3/Application E
	EP-E-1
	96
	17
	13
	22
	2.830
	OK
	
	
	
	

	2C
	NTT-AT
	I
	10
	24
	Clean
	G.722@56
	Codec 3/Application E
	EP-E-2
	96
	17
	5
	22
	12.455
	OK
	
	
	
	

	2C
	NTT-AT
	I
	10
	25
	Clean
	G.722@56
	Codec 3/Application E
	EP-E-3
	96
	17
	10
	22
	5.400
	OK
	
	
	
	

	2C
	NTT-AT
	I
	10
	26
	Clean
	G.722@56
	Codec 3/Application E
	EP-E-4
	96
	17
	14
	22
	2.188
	OK
	
	
	
	

	2C
	Dynastat
	I
	10
	22
	Clean
	G.722@56
	Codec 3/Application E
	Error-free
	96
	17
	4
	22
	14.413
	OK
	
	
	
	

	2C
	Dynastat
	I
	10
	23
	Clean
	G.722@56
	Codec 3/Application E
	EP-E-1
	96
	17
	13
	22
	2.830
	OK
	
	
	
	

	2C
	Dynastat
	I
	10
	24
	Clean
	G.722@56
	Codec 3/Application E
	EP-E-2
	96
	17
	5
	22
	12.455
	OK
	
	
	
	

	2C
	Dynastat
	I
	10
	25
	Clean
	G.722@56
	Codec 3/Application E
	EP-E-3
	96
	17
	10
	22
	5.400
	OK
	
	
	
	

	2C
	Dynastat
	I
	10
	26
	Clean
	G.722@56
	Codec 3/Application E
	EP-E-4
	96
	17
	14
	22
	2.188
	OK
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	Exp.
	Lab
	Type
	Reference
	Candidate
	Noise
	Reference
	Candidate
	Factor
	N
	Yref
	Ytest
	Sref
	Stest
	Difference
	MSD
	t-test
	MSD
	t-test

	3A
	AT&T
	R
	11
	22
	Car
	G.722@48
	Codec 3/Application A
	Error-free
	96
	4.583
	4.500
	0.592
	0.633
	0.083
	0.174
	Pass
	0.230
	Pass

	3A
	AT&T
	O
	10
	22
	Car
	G.722@56
	Codec 3/Application A
	Error-free
	96
	4.729
	4.500
	0.492
	0.633
	0.229
	0.161
	Fail
	0.213
	Fail

	3A
	COMSAT
	R
	11
	22
	Car
	G.722@48
	Codec 3/Application A
	Error-free
	96
	4.417
	4.156
	0.735
	0.799
	0.260
	0.219
	Fail
	0.288
	Pass

	3A
	COMSAT
	O
	10
	22
	Car
	G.722@56
	Codec 3/Application A
	Error-free
	96
	4.542
	4.156
	0.679
	0.799
	0.385
	0.211
	Fail
	0.278
	Fail

	3B
	AT&T
	R
	11
	22
	Street
	G.722@48
	Codec 3/Application A
	Error-free
	96
	4.396
	4.365
	0.732
	0.713
	0.031
	0.206
	Pass
	0.271
	Pass

	3B
	AT&T
	O
	10
	22
	Street
	G.722@56
	Codec 3/Application A
	Error-free
	96
	4.552
	4.365
	0.630
	0.713
	0.188
	0.192
	Pass
	0.253
	Pass

	3B
	COMSAT
	R
	11
	22
	Street
	G.722@48
	Codec 3/Application A
	Error-free
	96
	3.990
	4.250
	0.935
	0.906
	-0.260
	0.262
	Pass
	0.346
	Pass

	3B
	COMSAT
	O
	10
	22
	Street
	G.722@56
	Codec 3/Application A
	Error-free
	96
	4.115
	4.250
	0.881
	0.906
	-0.135
	0.254
	Pass
	0.336
	Pass

	3C
	AT&T
	R
	11
	22
	Car
	G.722@48
	Codec 3/Application B
	Error-free
	96
	4.365
	4.396
	0.742
	0.624
	-0.031
	0.195
	Pass
	0.257
	Pass

	3C
	AT&T
	O
	10
	22
	Car
	G.722@56
	Codec 3/Application B
	Error-free
	96
	4.521
	4.396
	0.665
	0.624
	0.125
	0.183
	Pass
	0.242
	Pass

	3C
	COMSAT
	R
	11
	22
	Car
	G.722@48
	Codec 3/Application B
	Error-free
	96
	4.438
	4.646
	0.646
	0.542
	-0.208
	0.170
	Pass
	0.224
	Pass

	3C
	COMSAT
	O
	10
	22
	Car
	G.722@56
	Codec 3/Application B
	Error-free
	96
	4.656
	4.646
	0.577
	0.542
	0.010
	0.159
	Pass
	0.210
	Pass

	3D
	AT&T
	R
	11
	22
	Street
	G.722@48
	Codec 3/Application B
	Error-free
	96
	4.302
	4.438
	0.835
	0.779
	-0.135
	0.230
	Pass
	0.303
	Pass

	3D
	AT&T
	O
	10
	22
	Street
	G.722@56
	Codec 3/Application B
	Error-free
	96
	4.500
	4.438
	0.649
	0.779
	0.063
	0.204
	Pass
	0.269
	Pass

	3D
	COMSAT
	R
	11
	22
	Street
	G.722@48
	Codec 3/Application B
	Error-free
	96
	4.083
	4.667
	0.879
	0.610
	-0.583
	0.215
	Pass
	0.284
	Pass

	3D
	COMSAT
	O
	10
	22
	Street
	G.722@56
	Codec 3/Application B
	Error-free
	96
	4.094
	4.667
	0.809
	0.610
	-0.573
	0.204
	Pass
	0.269
	Pass

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	95%
	 
	99%
	 

	Exp.
	Lab
	Type
	Reference
	Candidate
	Noise
	Reference
	Candidate
	Factor
	N
	Yref
	Ytest
	Sref
	Stest
	Difference
	MSD
	t-test
	MSD
	t-test

	4A
	AT&T
	R
	9
	23
	Car
	G.722@56
	Codec 3/FR/Application C
	C/I 22dB
	96
	4.802
	4.719
	0.401
	0.475
	0.083
	0.125
	Pass
	0.165
	Pass

	4A
	AT&T
	O
	8
	23
	Car
	G.722@64
	Codec 3/FR/Application C
	C/I 22dB
	96
	4.646
	4.719
	0.580
	0.475
	-0.073
	0.151
	Pass
	0.199
	Pass

	4A
	COMSAT
	R
	9
	23
	Car
	G.722@56
	Codec 3/FR/Application C
	C/I 22dB
	96
	4.063
	4.177
	0.831
	0.808
	-0.114
	0.233
	Pass
	0.308
	Pass

	4A
	COMSAT
	O
	8
	23
	Car
	G.722@64
	Codec 3/FR/Application C
	C/I 22dB
	96
	4.104
	4.177
	0.840
	0.808
	-0.073
	0.235
	Pass
	0.310
	Pass

	4B
	AT&T
	R
	9
	23
	Street
	G.722@56
	Codec 3/FR/Application C
	C/I 22dB
	96
	4.510
	4.573
	0.665
	0.557
	-0.063
	0.175
	Pass
	0.230
	Pass

	4B
	AT&T
	O
	8
	23
	Street
	G.722@64
	Codec 3/FR/Application C
	C/I 22dB
	96
	4.438
	4.573
	0.765
	0.557
	-0.135
	0.191
	Pass
	0.251
	Pass

	4B
	COMSAT
	R
	9
	23
	Street
	G.722@56
	Codec 3/FR/Application C
	C/I 22dB
	96
	3.573
	4.052
	0.992
	0.910
	-0.479
	0.271
	Pass
	0.358
	Pass

	4B
	COMSAT
	O
	8
	23
	Street
	G.722@64
	Codec 3/FR/Application C
	C/I 22dB
	96
	3.552
	4.052
	1.045
	0.910
	-0.500
	0.279
	Pass
	0.368
	Pass

	4C
	Dynastat
	R
	9
	23
	Car
	G.722@64
	Codec 3/Application E
	EP-E-1
	96
	4.458
	4.281
	0.579
	0.611
	0.177
	0.169
	Fail
	0.223
	Pass

	4C
	Dynastat
	O
	8
	23
	Car
	MNRU
	Codec 3/Application E
	EP-E-1
	96
	1.198
	4.281
	0.705
	0.611
	-3.083
	0.188
	Pass
	0.248
	Pass

	4C
	COMSAT
	R
	9
	23
	Car
	G.722@64
	Codec 3/Application E
	EP-E-1
	96
	4.438
	4.292
	0.646
	0.739
	0.146
	0.198
	Pass
	0.261
	Pass

	4C
	COMSAT
	O
	8
	23
	Car
	MNRU
	Codec 3/Application E
	EP-E-1
	96
	1.083
	4.292
	0.278
	0.739
	-3.209
	0.159
	Pass
	0.210
	Pass

	4D
	Dynastat
	R
	9
	23
	Street
	G.722@64
	Codec 3/Application E
	EP-E-1
	96
	4.083
	4.135
	0.627
	0.790
	-0.052
	0.203
	Pass
	0.268
	Pass

	4D
	Dynastat
	O
	8
	23
	Street
	MNRU
	Codec 3/Application E
	EP-E-1
	96
	1.229
	4.135
	0.607
	0.790
	-2.906
	0.200
	Pass
	0.264
	Pass

	4D
	COMSAT
	R
	9
	23
	Street
	G.722@64
	Codec 3/Application E
	EP-E-1
	96
	4.260
	4.729
	0.798
	0.470
	-0.469
	0.186
	Pass
	0.246
	Pass

	4D
	COMSAT
	O
	8
	23
	Street
	MNRU
	Codec 3/Application E
	EP-E-1
	96
	1.156
	4.729
	0.530
	0.470
	-3.573
	0.143
	Pass
	0.188
	Pass


Annex 1.2: Detailed Data on AMR-WB Selection Test Results
The following table presents the thirty-eight subjective tests conducted for the AMR-WB Selection effort along with the languages used and the Testing Facilities used. The Test Plan S400382, Selection Rules S400508 and Global Analysis S4000485 documents for this effort can be found at the 3GPP TSG-SA WG4 FTP site (ftp://ftp.3gpp.org). This selection effort resulted in the recommendation for selection of Coder 3, which was the best performing codec in the AMR-WB Selection Tests.
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Test Laboratory Codes and relevant experiments

Code

R

A

C

D

F

N

Note:

Test Lab

ARCON

AT&T

COMSAT

Dynastat

FT

NTT-AT

NAE: North American English

Exp1A ACR

NAE

FR

CH: Mandarin/Chinese

Exp1B ACR

NAE

FR

SP: Spanish

Exp2A ACR

NAE

JP

FR: French

Exp2B ACR

NAE

JP

JP: Japanese

Exp2C ACR

NAE

JP

Exp2D ACR

NAE

JP

Exp2E ACR

NAE

JP

Exp3A DCR

SP

NAE

Exp3B DCR

SP

NAE

Exp3C DCR

CH

NAE

Exp3D DCR

CH

NAE

Exp3E DCR

NAE

SP

Exp4A DCR

NAE

SP

Exp4B DCR

NAE

SP

Exp4C DCR

SP

NAE

Exp4D DCR

SP

NAE

Exp5A ACR

NAE

FR

Exp5B ACR

NAE

FR

Exp6A CCR

NAE

JP


The various tables and graphs that follow detail the Candidate 3, calibration and reference scores for each experiment at each laboratory in this effort. As will be noted, each experiment was conducted in two languages. For details of the specific experiments the reader is refered to the AMR-WB Selection Test Plan

The following modes were studied:

	Applications:

	Application A:
GSM full-rate traffic channel (22.8 kbit/s gross bit-rate) with an additional constraint of 16 kbit/s A-ter sub-multiplexing (I.e. max. bit rate is 14.4 kbit/s)

	Application B:
GSM full-rate traffic channel (22.8 kbit/s gross bit-rate)

	Application C:
EDGE phase II channels

	Application E:
3G UTRAN WCDMA channels


For each application, a set of bit rates was studied:

	Channel Error Conditions
	Application A
	Application B
	Application C (EDGE FR)
	Application C (EDGE HR)
	Application E (WCDMA)

	No-errors, Tandem, Levels
	14.25 kbit/s
	18.25 kbit/s
	23.05 kbit/s
	23.05 kbit/s
	23.05 kbit/s

	C/I= 25 dB (EP-1)
	-
	-
	 
	23.05 kbit/s
	23.05 kbit/s

	C/I= 22 dB (EP-2)
	-
	-
	23.05 kbit/s
	19.85 kbit/s
	23.05 kbit/s

	C/I= 19 dB (EP-3)
	-
	18.25 kbit/s
	23.05 kbit/s
	18.25 kbit/s
	23.05 kbit/s

	C/I= 16 dB (EP-4)
	-
	15.85 kbit/s
	23.05 kbit/s
	 
	23.05 kbit/s

	C/I= 13 dB
	14.25 kbit/s
	14.25 kbit/s
	-
	-
	-

	C/I= 10 dB
	12.65 kbit/s
	12.65 kbit/s
	-
	-
	-

	C/I= 7 dB
	8.85 kbit/s
	-
	-
	-
	-

	C/I= 4 dB
	6.60 kbit/s
	-
	-
	-
	-


.

[image: image2.emf]Experiment 1A: AMR-WB Test Results

Input Level and Tandeming/Clean Speech/Applications A and B 

ACR Test

Organization: ARCON Language: English

Conditions: 56

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Factor MOS

s

MOS

s

MOS

s

1 Direct - 4.25 0.70 4.19 0.64 4.22 0.67

2 MNRU Q=45dB 4.21 0.71 4.06 0.76 4.14 0.73

3 MNRU Q=40dB 4.15 0.62 4.23 0.66 4.19 0.64

4 MNRU Q=35dB 4.00 0.83 4.06 0.81 4.03 0.81

5 MNRU Q=30dB 4.08 0.65 3.96 0.85 4.02 0.75

6 MNRU Q=25dB 3.75 0.70 3.63 0.79 3.69 0.74

7 MNRU Q=20dB 3.25 0.79 3.06 0.89 3.16 0.84

8 MNRU Q=15dB 2.52 0.74 2.35 0.67 2.44 0.71

9 MNRU Q=10dB 1.73 0.64 1.58 0.65 1.66 0.65

10 MNRU Q=05dB 1.21 0.41 1.21 0.41 1.21 0.41

11 G.722@64 Nom, 1x 4.15 0.62 4.10 0.66 4.13 0.64

12 G.722@56 Nom, 1x 4.06 0.67 4.00 0.77 4.03 0.72

13 G.722@48 Nom, 1x 3.69 0.69 3.77 0.78 3.73 0.73

14 G.722@64 Nom, 2x 4.15 0.65 4.02 0.76 4.08 0.71

15 G.722@56 Nom, 2x 3.96 0.77 3.88 0.79 3.92 0.78

16 G.722@48 Nom, 2x 3.75 0.73 3.52 0.87 3.64 0.81

25 Codec 3/Application A Nom, 1x 4.02 0.67 4.08 0.61 4.05 0.64

26 Codec 3/Application A Nom, 2x 4.00 0.71 3.98 0.73 3.99 0.72

27 Codec 3/Application A High, 1x 4.04 0.65 3.94 0.76 3.99 0.70

28 Codec 3/Application A Low, 1x 3.94 0.78 4.02 0.81 3.98 0.79

45 Codec 3/Application B Nom, 1x 4.00 0.68 4.06 0.70 4.03 0.69

46 Codec 3/Application B Nom, 2x 4.23 0.59 4.06 0.67 4.15 0.63

47 Codec 3/Application B High, 1x 4.13 0.70 4.08 0.68 4.10 0.69

48 Codec 3/Application B Low, 1x 3.88 0.70 3.96 0.62 3.92 0.66

Experiment 1A: AMR-WB Test Results

Input Level and Tandeming/Clean Speech/Applications A and B 

ACR Test

Organization: FT Language: French

Conditions: 56

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Factor MOS

s

MOS

s

MOS

s

1 Direct - 4.92 0.28 4.81 0.39 4.86 0.34

2 MNRU Q=45dB 4.63 0.49 4.54 0.65 4.58 0.57

3 MNRU Q=40dB 4.50 0.68 3.94 0.81 4.22 0.80

4 MNRU Q=35dB 4.02 0.79 3.42 0.79 3.72 0.84

5 MNRU Q=30dB 3.27 0.87 2.75 0.81 3.01 0.88

6 MNRU Q=25dB 2.73 0.64 2.38 0.79 2.55 0.74

7 MNRU Q=20dB 2.25 0.73 2.00 0.74 2.13 0.74

8 MNRU Q=15dB 2.06 0.78 1.88 0.76 1.97 0.77

9 MNRU Q=10dB 1.63 0.64 1.38 0.49 1.50 0.58

10 MNRU Q=05dB 1.23 0.42 1.15 0.36 1.19 0.39

11 G.722@64 Nom, 1x 4.69 0.51 4.63 0.49 4.66 0.50

12 G.722@56 Nom, 1x 4.42 0.61 4.60 0.61 4.51 0.62

13 G.722@48 Nom, 1x 4.04 0.80 3.79 0.82 3.92 0.82

14 G.722@64 Nom, 2x 4.21 0.68 4.33 0.72 4.27 0.70

15 G.722@56 Nom, 2x 4.17 0.66 3.98 0.84 4.07 0.76

16 G.722@48 Nom, 2x 3.48 0.71 3.79 0.87 3.64 0.81

25 Codec 3/Application A Nom, 1x 4.42 0.87 4.48 0.68 4.45 0.78

26 Codec 3/Application A Nom, 2x 4.42 0.77 4.38 0.61 4.40 0.69

27 Codec 3/Application A High, 1x 4.54 0.68 4.52 0.62 4.53 0.65

28 Codec 3/Application A Low, 1x 4.19 0.70 4.21 0.65 4.20 0.67

45 Codec 3/Application B Nom, 1x 4.60 0.57 4.56 0.62 4.58 0.59

46 Codec 3/Application B Nom, 2x 4.46 0.65 4.40 0.76 4.43 0.71

47 Codec 3/Application B High, 1x 4.46 0.62 4.63 0.64 4.54 0.63

48 Codec 3/Application B Low, 1x 4.25 0.64 4.15 0.62 4.20 0.63



MNRU Curve - 12345050dBQMExperiment 1a - 1351ConditioM#REF!#REF!#REF!#REF!Spec.Candidate Conditions Application A1.001.502.002.503.003.504.004.505.001ConditionsMOS ScoreCodec 1Codec 2Codec 3Codec 4Codec 5Candidate Conditions Application A1.001.502.002.503.003.504.004.505.001ConditionsMOS ScoreC1 MaleC1 FemaleC2 MaleC2 FemaleC3 MaleC3 FemaleC4 MaleC4 FemaleC5 MaleC5 FemaleG.722 Reference Codecs1.001.502.002.503.003.504.004.505.001ConditionsMOS ScoreG.722@64G.722@64 MaleG.722@64 FemaleG.722@56G.722@56 MaleG.722@56 FemaleG.722@48G.722@48 MaleG.722@48 Female



MNRU Curve - 12345050dBQMExperiment 1a - 1350ConditioM#REF!#REF!#REF!#REF!Spec.
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Input Level and Tandeming/Clean Speech/Applications C and E 

ACR Test

Organization: ARCON Language: English

Conditions: 36

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Factor MOS

s

MOS

s

MOS

s

1 Direct - 4.10 0.69 3.94 0.81 4.02 0.75

2 MNRU Q=45dB 4.04 0.80 3.94 0.70 3.99 0.75

3 MNRU Q=40dB 4.06 0.67 3.92 0.82 3.99 0.75

4 MNRU Q=35dB 4.06 0.73 3.96 0.74 4.01 0.73

5 MNRU Q=30dB 3.88 0.89 3.63 0.94 3.75 0.92

6 MNRU Q=25dB 3.65 0.93 3.52 0.87 3.58 0.90

7 MNRU Q=20dB 3.00 0.90 2.63 0.76 2.81 0.85

8 MNRU Q=15dB 2.31 0.75 2.21 0.77 2.26 0.76

9 MNRU Q=10dB 1.81 0.82 1.52 0.62 1.67 0.74

10 MNRU Q=05dB 1.19 0.49 1.08 0.28 1.14 0.40

11 G.722@64 Nom, 1x 3.85 0.90 3.83 0.78 3.84 0.84

12 G.722@56 Nom, 1x 3.77 0.83 3.67 1.08 3.72 0.96

13 G.722@48 Nom, 1x 3.63 0.87 3.42 0.87 3.52 0.87

14 G.722@64 Nom, 2x 3.96 0.71 3.85 0.80 3.91 0.76

15 G.722@56 Nom, 2x 3.77 0.90 3.56 1.01 3.67 0.96

16 G.722@48 Nom, 2x 3.35 0.91 3.33 0.78 3.34 0.84

25 Codec 3/Applications C&E Nom, 1x 3.83 0.66 3.77 0.75 3.80 0.71

26 Codec 3/Applications C&E Nom, 2x 3.77 0.83 3.63 0.79 3.70 0.81

27 Codec 3/Applications C&E High, 1x 3.79 0.74 3.83 0.78 3.81 0.76

28 Codec 3/Applications C&E Low, 1x 3.81 0.76 3.67 0.91 3.74 0.84

Experiment 1B: AMR-WB Test Results

Input Level and Tandeming/Clean Speech/Applications C and E 

ACR Test

Organization: FT Language: French

Conditions: 36

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Factor MOS

s

MOS

s

MOS

s

1 Direct - 4.79 0.41 4.69 0.47 4.74 0.44

2 MNRU Q=45dB 4.69 0.47 4.71 0.50 4.70 0.48

3 MNRU Q=40dB 4.67 0.48 4.23 0.72 4.45 0.65

4 MNRU Q=35dB 4.23 0.72 3.60 0.87 3.92 0.85

5 MNRU Q=30dB 3.50 0.83 3.21 0.92 3.35 0.88

6 MNRU Q=25dB 3.04 0.90 2.73 0.89 2.89 0.90

7 MNRU Q=20dB 2.54 0.90 2.27 0.74 2.41 0.83

8 MNRU Q=15dB 2.04 0.74 1.92 0.79 1.98 0.77

9 MNRU Q=10dB 1.73 0.74 1.29 0.54 1.51 0.68

10 MNRU Q=05dB 1.27 0.45 1.15 0.36 1.21 0.41

11 G.722@64 Nom, 1x 4.40 0.64 4.40 0.64 4.40 0.64

12 G.722@56 Nom, 1x 4.40 0.76 4.29 0.85 4.34 0.81

13 G.722@48 Nom, 1x 4.25 0.64 4.15 0.85 4.20 0.75

14 G.722@64 Nom, 2x 4.42 0.58 4.19 0.67 4.30 0.63

15 G.722@56 Nom, 2x 4.27 0.76 4.27 0.74 4.27 0.75

16 G.722@48 Nom, 2x 3.71 0.87 3.81 0.76 3.76 0.82

25 Codec 3/Applications C&E Nom, 1x 4.63 0.64 4.60 0.61 4.61 0.62

26 Codec 3/Applications C&E Nom, 2x 4.60 0.61 4.69 0.47 4.65 0.54

27 Codec 3/Applications C&E High, 1x 4.58 0.58 4.56 0.58 4.57 0.58

28 Codec 3/Applications C&E Low, 1x 4.42 0.65 4.31 0.72 4.36 0.68



MNRU Curve - 12345050dBQMExperiment 1a - 1351ConditioM#REF!#REF!#REF!#REF!Spec.Candidate Conditions Applications C&E1.001.502.002.503.003.504.004.505.001ConditionsMOS ScoreCodec 1Codec 2Codec 3Codec 4Codec 5Candidate Conditions Applications C&E1.001.502.002.503.003.504.004.505.001ConditionsMOS ScoreC1 MaleC1 FemaleC2 MaleC2 FemaleC3 MaleC3 FemaleC4 MaleC4 FemaleC5 MaleC5 Female
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[image: image6.emf]Experiment 2A: AMR-WB Test Results

Clean Speech and in Static Error for GSM FR Channel (Application A)

ACR Test

Organization: Dynastat Language: English

Conditions: 36

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Application Factor MOS

s

MOS

s

MOS

s

1 Direct - - 4.56 0.58 4.42 0.68 4.49 0.63

2 MNRU - Q=47dB 4.44 0.82 4.31 0.75 4.38 0.78

3 MNRU - Q=40dB 4.50 0.55 4.04 0.74 4.27 0.69

4 MNRU - Q=33dB 3.83 0.86 3.58 0.82 3.71 0.85

5 MNRU - Q=26dB 2.96 0.90 2.65 0.98 2.80 0.95

6 MNRU - Q=19dB 2.00 0.80 2.06 0.89 2.03 0.84

7 MNRU - Q=12dB 1.54 0.71 1.44 0.85 1.49 0.78

8 MNRU - Q=05dB 1.17 0.52 1.04 0.20 1.10 0.40

9 G.722@64 - Nom, 1x 4.46 0.58 4.06 0.78 4.26 0.71

10 G.722@56 - Nom, 1x 4.35 0.60 3.90 0.88 4.13 0.78

11 G.722@48 - Nom, 1x 3.90 0.86 3.69 0.78 3.79 0.82

22 Codec 3 A Error-free 4.27 0.68 4.02 0.60 4.15 0.65

23 Codec 3 A C/I 13dB 4.27 0.71 4.02 0.89 4.15 0.81

24 Codec 3 A C/I 10dB 4.10 0.75 3.79 0.80 3.95 0.79

25 Codec 3 A C/I 07dB 3.79 0.87 3.42 0.71 3.60 0.81

26 Codec 3 A C/I 04dB 3.04 0.82 2.81 0.82 2.93 0.82

Experiment 2A: AMR-WB Test Results

Clean Speech and in Static Error for GSM FR Channel (Application A)

ACR Test

Organization: NTT-AT Language: Japanese

Conditions: 36

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Application Factor MOS

s

MOS

s

MOS

s

1 Direct - - 4.42 0.61 4.35 0.76 4.39 0.69

2 MNRU - Q=47dB 4.25 0.67 4.27 0.71 4.26 0.68

3 MNRU - Q=40dB 3.92 0.77 3.83 0.86 3.88 0.81

4 MNRU - Q=33dB 3.40 0.94 3.31 0.93 3.35 0.93

5 MNRU - Q=26dB 2.27 0.68 2.60 0.87 2.44 0.79

6 MNRU - Q=19dB 1.71 0.68 1.98 0.70 1.84 0.70

7 MNRU - Q=12dB 1.29 0.50 1.31 0.47 1.30 0.48

8 MNRU - Q=05dB 1.00 0.00 1.06 0.32 1.03 0.23

9 G.722@64 - Nom, 1x 3.54 0.87 3.44 0.77 3.49 0.82

10 G.722@56 - Nom, 1x 3.71 0.85 3.48 0.97 3.59 0.91

11 G.722@48 - Nom, 1x 3.27 0.96 3.17 0.91 3.22 0.93

22 Codec 3 A Error-free 4.10 0.69 3.83 0.75 3.97 0.73

23 Codec 3 A C/I 13dB 4.15 0.74 3.94 0.93 4.04 0.85

24 Codec 3 A C/I 10dB 3.85 0.77 3.90 0.78 3.88 0.77

25 Codec 3 A C/I 07dB 3.60 0.87 3.02 0.73 3.31 0.85

26 Codec 3 A C/I 04dB 3.15 0.82 2.50 0.71 2.82 0.83



MNRU Curve - 12345050dBQMExperiment 1a - 1351ConditioM#REF!#REF!#REF!#REF!Spec.Exp2A Candidate 3 Application A1.001.502.002.503.003.504.004.505.001ConditionsMOS ScoreCodec 1Codec 2Codec 3Codec 4Codec 5Exp2A Calibrations1.001.502.002.503.003.504.004.505.00Direct and MNRU LevelsMOS ScoreCalibrationsG.722 Reference Codecs1.001.502.002.503.003.504.004.505.00Nom, 1xConditionsMOS ScoreG.722@64G.722@64 MaleG.722@64 FemaleG.722@56G.722@56 MaleG.722@56 FemaleG.722@48G.722@48 MaleG.722@48 Female
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[image: image8.emf]Experiment 2B: AMR-WB Test Results

Clean Speech and in Static Error for GSM FR Channel (Application B)

ACR Test

Organization: Dynastat Language: English

Conditions: 36

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Application Factor MOS

s

MOS

s

MOS

s

1 Direct - - 4.44 0.62 3.98 0.76 4.21 0.72

2 MNRU - Q=47dB 4.50 0.58 4.06 0.76 4.28 0.71

3 MNRU - Q=40dB 4.38 0.64 3.79 0.77 4.08 0.76

4 MNRU - Q=33dB 3.83 0.83 3.25 0.73 3.54 0.83

5 MNRU - Q=26dB 2.92 0.90 2.50 0.80 2.71 0.87

6 MNRU - Q=19dB 2.10 0.69 2.08 0.87 2.09 0.78

7 MNRU - Q=12dB 1.58 0.65 1.44 0.50 1.51 0.58

8 MNRU - Q=05dB 1.27 0.45 1.15 0.36 1.21 0.41

9 G.722@64 - Nom, 1x 4.25 0.73 3.94 0.63 4.09 0.70

10 G.722@56 - Nom, 1x 3.88 0.70 4.00 0.80 3.94 0.75

11 G.722@48 - Nom, 1x 3.75 0.67 3.58 0.71 3.67 0.69

22 Codec 3 B Error-free 4.31 0.62 4.13 0.67 4.22 0.65

23 Codec 3 B C/I 19dB 4.25 0.81 3.98 0.73 4.11 0.78

24 Codec 3 B C/I 16dB 4.33 0.63 3.94 0.70 4.14 0.69

25 Codec 3 B C/I 13dB 4.35 0.60 3.96 0.68 4.16 0.67

26 Codec 3 B C/I 10dB 4.27 0.61 3.67 0.86 3.97 0.80

Experiment 2B: AMR-WB Test Results

Clean Speech and in Static Error for GSM FR Channel (Application B)

ACR Test

Organization: NTT-AT Language: Japanese

Conditions: 36

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Application Factor MOS

s

MOS

s

MOS

s

1 Direct - - 4.15 0.82 4.10 0.86 4.13 0.84

2 MNRU - Q=47dB 3.92 0.85 3.77 0.86 3.84 0.85

3 MNRU - Q=40dB 3.56 0.94 3.54 0.94 3.55 0.94

4 MNRU - Q=33dB 2.69 0.88 3.02 0.98 2.85 0.94

5 MNRU - Q=26dB 2.17 0.66 2.38 0.89 2.27 0.79

6 MNRU - Q=19dB 1.69 0.51 1.85 0.68 1.77 0.61

7 MNRU - Q=12dB 1.33 0.52 1.38 0.49 1.35 0.50

8 MNRU - Q=05dB 1.04 0.20 1.02 0.14 1.03 0.17

9 G.722@64 - Nom, 1x 3.35 0.86 3.25 0.96 3.30 0.91

10 G.722@56 - Nom, 1x 3.06 0.78 2.94 0.95 3.00 0.87

11 G.722@48 - Nom, 1x 2.96 0.92 2.71 0.77 2.83 0.85

22 Codec 3 B Error-free 3.79 0.90 3.63 0.96 3.71 0.93

23 Codec 3 B C/I 19dB 3.96 0.87 3.50 1.01 3.73 0.97

24 Codec 3 B C/I 16dB 3.67 0.88 3.67 1.04 3.67 0.96

25 Codec 3 B C/I 13dB 3.67 1.00 3.65 0.93 3.66 0.96

26 Codec 3 B C/I 10dB 3.63 0.91 3.33 0.88 3.48 0.91



MNRU Curve - 12345050dBQMExperiment 1a - 1351ConditioM#REF!#REF!#REF!#REF!Spec.Candidate Conditions Application B1.001.502.002.503.003.504.004.505.001ConditionsMOS ScoreCodec 1Codec 2Codec 3Codec 4Codec 5Candidate Conditions Application B1.001.502.002.503.003.504.004.505.001ConditionsMOS ScoreC1 MaleC1 FemaleC2 MaleC2 FemaleC3 MaleC3 FemaleC4 MaleC4 FemaleC5 MaleC5 FemaleG.722 Reference Codecs1.001.502.002.503.003.504.004.505.00Nom, 1xConditionsMOS ScoreG.722@64G.722@64 MaleG.722@64 FemaleG.722@56G.722@56 MaleG.722@56 FemaleG.722@48G.722@48 MaleG.722@48 Female
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[image: image10.emf]Experiment 2C: AMR-WB Test Results

Clean Speech and in Static Error for Higher-rate channels (Application C)

ACR Test

Organization: Dynastat Language: English

Conditions: 40

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Application Factor MOS

s

MOS

s

MOS

s

1 Direct - - 4.40 0.74 3.98 0.81 4.19 0.80

2 MNRU - Q=45dB 4.29 0.85 4.06 0.84 4.18 0.85

3 MNRU - Q=37dB 4.04 0.80 3.73 0.79 3.89 0.81

4 MNRU - Q=29dB 3.17 0.81 2.63 0.82 2.90 0.85

5 MNRU - Q=21dB 2.25 0.79 2.00 0.85 2.13 0.82

6 MNRU - Q=13dB 1.44 0.65 1.44 0.62 1.44 0.63

7 MNRU - Q=05dB 1.13 0.33 1.06 0.24 1.09 0.29

8 G.722@64 - Nom, 1x 4.23 0.78 3.88 0.87 4.05 0.84

9 G.722@56 - Nom, 1x 4.17 0.91 3.60 0.94 3.89 0.96

10 G.722@48 - Nom, 1x 3.65 0.81 3.31 0.85 3.48 0.85

23 Codec 3/FR C C/I 22dB 4.35 0.73 4.00 0.83 4.18 0.79

24 Codec 3/FR C C/I 19dB 4.31 0.80 3.88 0.82 4.09 0.83

25 Codec 3/FR C C/I 16dB 4.29 0.87 4.02 0.79 4.16 0.84

26 Codec 3/HR C C/I 25dB 4.31 0.83 3.94 0.86 4.13 0.86

27 Codec 3/HR C C/I 22dB 4.25 0.81 3.85 0.90 4.05 0.88

28 Codec 3/HR C C/I 19dB 4.17 0.83 3.52 0.97 3.84 0.96

Experiment 2C: AMR-WB Test Results

Clean Speech and in Static Error for Higher-rate channels (Application C)

ACR Test

Organization: NTT-AT Language: Japanese

Conditions: 40

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Application Factor MOS

s

MOS

s

MOS

s

1 Direct - - 4.40 0.74 4.52 0.58 4.46 0.66

2 MNRU - Q=45dB 4.19 0.76 4.35 0.73 4.27 0.75

3 MNRU - Q=37dB 3.75 0.79 3.67 0.95 3.71 0.87

4 MNRU - Q=29dB 2.85 0.74 3.04 0.90 2.95 0.83

5 MNRU - Q=21dB 1.98 0.70 2.06 0.63 2.02 0.66

6 MNRU - Q=13dB 1.48 0.71 1.46 0.58 1.47 0.65

7 MNRU - Q=05dB 1.04 0.29 1.06 0.24 1.05 0.27

8 G.722@64 - Nom, 1x 3.46 0.94 3.44 0.82 3.45 0.88

9 G.722@56 - Nom, 1x 3.38 0.87 3.21 0.85 3.29 0.86

10 G.722@48 - Nom, 1x 3.23 0.88 2.92 0.74 3.07 0.82

23 Codec 3/FR C C/I 22dB 4.21 0.80 4.21 0.80 4.21 0.79

24 Codec 3/FR C C/I 19dB 4.27 0.68 4.17 0.63 4.22 0.65

25 Codec 3/FR C C/I 16dB 4.35 0.67 4.00 0.62 4.18 0.66

26 Codec 3/HR C C/I 25dB 4.25 0.60 4.08 0.65 4.17 0.63

27 Codec 3/HR C C/I 22dB 4.19 0.70 3.90 0.75 4.04 0.74

28 Codec 3/HR C C/I 19dB 3.92 0.68 4.02 0.73 3.97 0.70
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[image: image12.emf]Experiment 2D: AMR-WB Test Results

Clean Speech and in Static Error for Higher-rate channels (Application E)

ACR Test

Organization: Dynastat Language: English

Conditions: 36

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Application Factor MOS

s

MOS

s

MOS

s

1 Direct - - 4.23 0.78 3.88 0.82 4.05 0.81

2 MNRU - Q=47dB 4.19 0.70 3.88 0.82 4.03 0.77

3 MNRU - Q=40dB 4.17 0.72 3.83 0.78 4.00 0.77

4 MNRU - Q=33dB 3.58 0.92 3.10 0.88 3.34 0.93

5 MNRU - Q=26dB 2.67 0.88 2.35 0.86 2.51 0.88

6 MNRU - Q=19dB 1.88 0.70 1.90 0.75 1.89 0.72

7 MNRU - Q=12dB 1.35 0.60 1.38 0.79 1.36 0.70

8 MNRU - Q=05dB 1.10 0.37 1.02 0.14 1.06 0.28

9 G.722@64 - Nom, 1x 3.85 0.85 3.83 0.78 3.84 0.81

10 G.722@56 - Nom, 1x 3.98 0.84 3.92 0.77 3.95 0.80

11 G.722@48 - Nom, 1x 3.56 0.90 3.33 0.88 3.45 0.89

22 Codec 3 E Error-free 4.23 0.66 3.77 0.88 4.00 0.81

23 Codec 3 E EP-E-1 4.19 0.70 3.50 0.90 3.84 0.87

24 Codec 3 E EP-E-2 4.08 0.90 3.88 0.94 3.98 0.92

25 Codec 3 E EP-E-3 4.21 0.74 3.35 0.89 3.78 0.92

26 Codec 3 E EP-E-4 4.08 0.77 3.71 0.87 3.90 0.84

Experiment 2D: AMR-WB Test Results

Clean Speech and in Static Error for Higher-rate channels (Application E)

ACR Test

Organization: NTT-AT Language: Japanese

Conditions: 36

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Application Factor MOS

s

MOS

s

MOS

s

1 Direct - - 4.33 0.63 4.15 0.87 4.24 0.76

2 MNRU - Q=47dB 4.06 0.76 3.88 0.76 3.97 0.76

3 MNRU - Q=40dB 3.65 0.84 3.35 0.96 3.50 0.91

4 MNRU - Q=33dB 2.92 0.65 2.83 0.83 2.88 0.74

5 MNRU - Q=26dB 2.15 0.55 2.10 0.52 2.13 0.53

6 MNRU - Q=19dB 1.75 0.53 1.69 0.51 1.72 0.52

7 MNRU - Q=12dB 1.31 0.47 1.19 0.39 1.25 0.44

8 MNRU - Q=05dB 1.04 0.20 1.00 0.00 1.02 0.14

9 G.722@64 - Nom, 1x 3.52 0.85 3.25 0.86 3.39 0.86

10 G.722@56 - Nom, 1x 3.38 0.87 3.00 0.71 3.19 0.81

11 G.722@48 - Nom, 1x 3.04 0.77 2.73 0.76 2.89 0.78

22 Codec 3 E Error-free 4.02 0.70 3.73 0.89 3.88 0.81

23 Codec 3 E EP-E-1 4.17 0.66 3.21 0.99 3.69 0.97

24 Codec 3 E EP-E-2 4.23 0.72 3.58 0.85 3.91 0.85

25 Codec 3 E EP-E-3 4.04 0.74 3.27 0.94 3.66 0.93

26 Codec 3 E EP-E-4 3.96 0.82 3.33 1.02 3.65 0.97



MNRU Curve - 12345050dBQMExperiment 1a - 1351ConditioM#REF!#REF!#REF!#REF!Spec.Candidate Conditions Application E1.001.502.002.503.003.504.004.505.001ConditionsMOS ScoreCodec 1Codec 2Codec 3Codec 4Codec 5Candidate Conditions Application E1.001.502.002.503.003.504.004.505.001ConditionsMOS ScoreC1 MaleC1 FemaleC2 MaleC2 FemaleC3 MaleC3 FemaleC4 MaleC4 FemaleC5 MaleC5 FemaleG.722 Reference Codecs1.001.502.002.503.003.504.004.505.00Nom, 1xConditionsMOS ScoreG.722@64G.722@64 MaleG.722@64 FemaleG.722@56G.722@56 MaleG.722@56 FemaleG.722@48G.722@48 MaleG.722@48 Female
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[image: image14.emf]Experiment 2E: AMR-WB Test Results

Clean Speech & Static Errors for GSM EFR and WB->NB tandeming 

ACR Test

Organization: Dynastat Language: English

Conditions: 56

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Application Factor MOS

s

MOS

s

MOS

s

1 Direct - - 4.33 0.69 4.02 0.76 4.18 0.74

2 MNRU - Q=40dB 4.40 0.79 4.02 0.73 4.21 0.78

3 MNRU - Q=35dB 4.08 0.85 3.73 0.89 3.91 0.88

4 MNRU - Q=30dB 4.04 0.94 3.31 0.88 3.68 0.98

5 MNRU - Q=25dB 3.40 0.76 2.67 1.02 3.03 0.97

6 MNRU - Q=20dB 2.54 0.82 2.27 0.92 2.41 0.88

7 MNRU - Q=15dB 1.75 0.81 1.67 0.83 1.71 0.82

8 MNRU - Q=10dB 1.42 0.58 1.21 0.50 1.31 0.55

9 MNRU - Q=5dB 1.17 0.48 1.02 0.14 1.09 0.36

10 GSM-FR A&B Error-free 3.40 0.79 2.83 0.83 3.11 0.86

11 GSM-EFR A&B Error-free 4.23 0.59 3.58 0.77 3.91 0.76

12 GSM-EFR A&B 2X, error-free 3.94 0.89 3.48 0.80 3.71 0.87

13 GSM-EFR A&B C/I 13dB 3.94 0.86 3.52 0.82 3.73 0.86

14 GSM-EFR A&B C/I 10dB 3.75 0.96 3.25 1.00 3.50 1.01

15 GSM-EFR A&B C/I 07dB 3.35 0.89 2.46 0.94 2.91 1.02

16 GSM-EFR A&B C/I 04dB 1.44 0.85 1.44 0.87 1.44 0.86

25 Codec 3/G.711 A Error-free 4.02 0.76 3.69 0.83 3.85 0.81

26 G.711/Codec 3 A Error-free 4.23 0.69 3.65 0.70 3.94 0.75

27 Codec 3/EFR A Error-free 4.19 0.73 3.58 0.94 3.89 0.89

28 EFR/Codec 3 A Error-free 4.02 0.81 3.69 0.93 3.85 0.88

45 Codec 3/G.711 B Error-free 4.10 0.83 3.83 0.91 3.97 0.88

46 G.711/Codec 3 B Error-free 4.33 0.75 3.83 0.72 4.08 0.78

47 Codec 3/EFR B Error-free 4.15 0.80 3.54 0.90 3.84 0.90

48 EFR/Codec 3 B Error-free 4.38 0.64 3.67 0.83 4.02 0.82

Experiment 2E: AMR-WB Test Results

Clean Speech & Static Errors for GSM EFR and WB->NB tandeming 

ACR Test

Organization: NTT-AT Language: Japanese

Conditions: 56

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Application Factor MOS

s

MOS

s

MOS

s

1 Direct - - 4.19 0.84 4.02 0.96 4.10 0.90

2 MNRU - Q=40dB 3.96 0.90 3.54 0.87 3.75 0.91

3 MNRU - Q=35dB 3.73 0.84 3.83 0.88 3.78 0.86

4 MNRU - Q=30dB 3.31 0.90 3.52 0.90 3.42 0.90

5 MNRU - Q=25dB 2.63 0.84 2.81 0.87 2.72 0.85

6 MNRU - Q=20dB 2.10 0.66 2.10 0.52 2.10 0.59

7 MNRU - Q=15dB 1.65 0.64 1.65 0.60 1.65 0.62

8 MNRU - Q=10dB 1.25 0.44 1.29 0.46 1.27 0.45

9 MNRU - Q=5dB 1.02 0.14 1.04 0.20 1.03 0.17

10 GSM-FR A&B Error-free 2.73 0.82 2.60 0.82 2.67 0.82

11 GSM-EFR A&B Error-free 3.15 0.90 3.27 0.87 3.21 0.88

12 GSM-EFR A&B 2X, error-free 3.48 0.97 3.23 0.88 3.35 0.93

13 GSM-EFR A&B C/I 13dB 3.17 0.93 3.04 0.82 3.10 0.88

14 GSM-EFR A&B C/I 10dB 3.08 0.85 2.79 0.85 2.94 0.86

15 GSM-EFR A&B C/I 07dB 2.35 0.76 2.06 0.60 2.21 0.69

16 GSM-EFR A&B C/I 04dB 1.02 0.14 1.19 0.39 1.10 0.31

25 Codec 3/G.711 A Error-free 3.31 0.90 3.27 0.92 3.29 0.91

26 G.711/Codec 3 A Error-free 3.77 0.78 3.52 0.85 3.65 0.82

27 Codec 3/EFR A Error-free 3.69 0.80 3.52 0.87 3.60 0.84

28 EFR/Codec 3 A Error-free 3.90 0.88 3.81 0.96 3.85 0.92

45 Codec 3/G.711 B Error-free 3.25 0.96 3.27 0.92 3.26 0.93

46 G.711/Codec 3 B Error-free 3.67 0.75 3.35 0.91 3.51 0.85

47 Codec 3/EFR B Error-free 3.60 0.89 3.46 1.01 3.53 0.95

48 EFR/Codec 3 B Error-free 4.02 0.91 3.73 1.01 3.88 0.97
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[image: image16.emf]Experiment 3A: AMR-WB Test Results

GSM FR channel (Application A) in Car noise

DCR Test

Organization: COMSAT Language: English

Conditions: 36

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Car 4.75 0.56 4.65 0.67 4.70 0.62

2 MNRU Q=47dB - Car 4.65 0.73 4.71 0.50 4.68 0.62

3 MNRU Q=40dB - Car 4.25 0.84 4.35 0.64 4.30 0.74

4 MNRU Q=33dB - Car 3.56 1.07 3.52 0.95 3.54 1.00

5 MNRU Q=26dB - Car 2.60 1.11 2.67 1.04 2.64 1.07

6 MNRU Q=19dB - Car 1.96 0.90 1.92 1.03 1.94 0.96

7 MNRU Q=12dB - Car 1.29 0.50 1.38 0.87 1.33 0.71

8 MNRU Q=05dB - Car 1.15 0.55 1.08 0.35 1.11 0.46

9 G.722@64 Nom, 1x - Car 4.54 0.68 4.60 0.71 4.57 0.69

10 G.722@56 Nom, 1x - Car 4.44 0.77 4.65 0.56 4.54 0.68

11 G.722@48 Nom, 1x - Car 4.38 0.73 4.46 0.74 4.42 0.74

22 Codec 3 Error-free A Car 4.15 0.74 4.17 0.86 4.16 0.80

23 Codec 3 C/I 13dB A Car 4.15 0.90 4.17 0.88 4.16 0.89

24 Codec 3 C/I 10dB A Car 4.17 0.86 3.94 0.89 4.05 0.88

25 Codec 3 C/I 07dB A Car 3.40 1.05 3.23 0.83 3.31 0.94

26 Codec 3 C/I 04dB A Car 2.54 1.03 2.46 0.99 2.50 1.01

Experiment 3A: AMR-WB Test Results

GSM FR channel (Application A) in Car noise

DCR Test

Organization: AT&T Language: Spanish

Conditions: 36

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Car 4.71 0.46 4.71 0.58 4.71 0.52

2 MNRU Q=47dB - Car 4.73 0.45 4.81 0.45 4.77 0.45

3 MNRU Q=40dB - Car 4.56 0.65 4.63 0.49 4.59 0.57

4 MNRU Q=33dB - Car 3.92 0.99 3.79 0.87 3.85 0.93

5 MNRU Q=26dB - Car 2.63 0.79 2.73 0.82 2.68 0.80

6 MNRU Q=19dB - Car 1.92 0.82 2.06 0.84 1.99 0.83

7 MNRU Q=12dB - Car 1.38 0.53 1.44 0.62 1.41 0.57

8 MNRU Q=05dB - Car 1.08 0.28 1.17 0.63 1.13 0.49

9 G.722@64 Nom, 1x - Car 4.71 0.50 4.67 0.56 4.69 0.53

10 G.722@56 Nom, 1x - Car 4.71 0.54 4.75 0.44 4.73 0.49

11 G.722@48 Nom, 1x - Car 4.54 0.62 4.63 0.57 4.58 0.59

22 Codec 3 Error-free A Car 4.35 0.70 4.65 0.53 4.50 0.63

23 Codec 3 C/I 13dB A Car 4.40 0.64 4.52 0.68 4.46 0.66

24 Codec 3 C/I 10dB A Car 4.29 0.80 4.33 0.72 4.31 0.76

25 Codec 3 C/I 07dB A Car 3.40 0.94 3.83 0.72 3.61 0.86

26 Codec 3 C/I 04dB A Car 2.44 0.80 2.83 0.91 2.64 0.87
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[image: image18.emf]Experiment 3B: AMR-WB Test Results

GSM FR channel (Application A) in Street noise

DCR Test

Organization: COMSAT Language: English

Conditions: 36

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Street 4.65 0.53 4.54 0.62 4.59 0.57

2 MNRU Q=47dB - Street 4.46 0.87 4.50 0.62 4.48 0.75

3 MNRU Q=40dB - Street 4.63 0.64 4.42 0.77 4.52 0.71

4 MNRU Q=33dB - Street 3.88 0.89 3.63 1.00 3.75 0.95

5 MNRU Q=26dB - Street 2.52 1.13 2.44 1.13 2.48 1.12

6 MNRU Q=19dB - Street 1.88 0.98 1.94 1.06 1.91 1.02

7 MNRU Q=12dB - Street 1.54 0.85 1.40 0.74 1.47 0.79

8 MNRU Q=05dB - Street 1.08 0.28 1.21 0.58 1.15 0.46

9 G.722@64 Nom, 1x - Street 4.17 1.00 4.27 0.68 4.22 0.85

10 G.722@56 Nom, 1x - Street 4.21 0.85 4.02 0.91 4.12 0.88

11 G.722@48 Nom, 1x - Street 4.02 0.96 3.96 0.92 3.99 0.94

22 Codec 3 Error-free A Street 4.25 0.93 4.25 0.89 4.25 0.91

23 Codec 3 C/I 13dB A Street 4.60 0.57 4.27 0.89 4.44 0.77

24 Codec 3 C/I 10dB A Street 4.23 0.86 4.00 0.85 4.12 0.86

25 Codec 3 C/I 07dB A Street 3.67 1.02 3.38 0.96 3.52 1.00

26 Codec 3 C/I 04dB A Street 2.94 1.17 2.52 0.99 2.73 1.10

Experiment 3B: AMR-WB Test Results

GSM FR channel (Application A) in Street noise

DCR Test

Organization: AT&T Language: Spanish

Conditions: 36

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Street 4.63 0.61 4.58 0.68 4.60 0.64

2 MNRU Q=47dB - Street 4.71 0.58 4.56 0.62 4.64 0.60

3 MNRU Q=40dB - Street 4.63 0.61 4.63 0.53 4.63 0.57

4 MNRU Q=33dB - Street 4.40 0.68 4.29 0.80 4.34 0.74

5 MNRU Q=26dB - Street 3.42 0.99 3.19 1.02 3.30 1.01

6 MNRU Q=19dB - Street 2.29 1.13 2.35 1.06 2.32 1.09

7 MNRU Q=12dB - Street 1.63 0.82 1.40 0.54 1.51 0.70

8 MNRU Q=05dB - Street 1.17 0.63 1.21 0.65 1.19 0.64

9 G.722@64 Nom, 1x - Street 4.65 0.60 4.50 0.68 4.57 0.64

10 G.722@56 Nom, 1x - Street 4.60 0.64 4.50 0.62 4.55 0.63

11 G.722@48 Nom, 1x - Street 4.40 0.74 4.40 0.74 4.40 0.73

22 Codec 3 Error-free A Street 4.46 0.80 4.27 0.61 4.36 0.71

23 Codec 3 C/I 13dB A Street 4.54 0.58 4.29 0.90 4.42 0.76

24 Codec 3 C/I 10dB A Street 4.38 0.70 4.31 0.88 4.34 0.79

25 Codec 3 C/I 07dB A Street 3.96 0.92 4.00 0.83 3.98 0.87

26 Codec 3 C/I 04dB A Street 3.06 1.04 3.15 0.90 3.10 0.97
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[image: image20.emf]Experiment 3C: AMR-WB Test Results

GSM FR channel (Application B) in Car noise 

DCR Test

Organization: COMSAT Language: English

Conditions: 36

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Car 4.92 0.28 4.85 0.41 4.89 0.35

2 MNRU Q=47dB - Car 4.77 0.47 4.81 0.39 4.79 0.43

3 MNRU Q=40dB - Car 4.38 0.91 4.38 0.73 4.38 0.82

4 MNRU Q=33dB - Car 3.27 0.87 2.96 0.80 3.11 0.84

5 MNRU Q=26dB - Car 2.23 0.88 2.23 0.72 2.23 0.80

6 MNRU Q=19dB - Car 1.73 0.82 1.81 0.79 1.77 0.80

7 MNRU Q=12dB - Car 1.27 0.61 1.19 0.53 1.23 0.57

8 MNRU Q=05dB - Car 1.02 0.14 1.06 0.24 1.04 0.20

9 G.722@64 Nom, 1x - Car 4.60 0.64 4.69 0.51 4.65 0.58

10 G.722@56 Nom, 1x - Car 4.69 0.51 4.63 0.64 4.66 0.58

11 G.722@48 Nom, 1x - Car 4.42 0.65 4.46 0.65 4.44 0.65

22 Codec 3 Error-free B Car 4.67 0.56 4.63 0.53 4.65 0.54

23 Codec 3 C/I 19dB B Car 4.60 0.54 4.63 0.64 4.61 0.59

24 Codec 3 C/I 16dB B Car 4.67 0.56 4.38 0.76 4.52 0.68

25 Codec 3 C/I 13dB B Car 4.56 0.58 4.52 0.68 4.54 0.63

26 Codec 3 C/I 10dB B Car 4.23 0.75 4.19 0.89 4.21 0.82

Experiment 3C: AMR-WB Test Results

GSM FR channel (Application B) in Car noise 

DCR Test

Organization: AT&T Language: Mandarin/Chinese

Conditions: 36

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Car 4.52 0.68 4.46 0.68 4.49 0.68

2 MNRU Q=47dB - Car 4.54 0.58 4.60 0.61 4.57 0.59

3 MNRU Q=40dB - Car 4.33 0.63 4.29 0.62 4.31 0.62

4 MNRU Q=33dB - Car 3.50 0.77 3.40 0.76 3.45 0.77

5 MNRU Q=26dB - Car 2.60 0.84 2.77 0.83 2.69 0.84

6 MNRU Q=19dB - Car 2.21 0.82 2.40 0.87 2.30 0.85

7 MNRU Q=12dB - Car 1.79 0.68 1.71 0.77 1.75 0.73

8 MNRU Q=05dB - Car 1.54 0.74 1.54 0.71 1.54 0.72

9 G.722@64 Nom, 1x - Car 4.58 0.58 4.54 0.65 4.56 0.61

10 G.722@56 Nom, 1x - Car 4.48 0.68 4.56 0.65 4.52 0.66

11 G.722@48 Nom, 1x - Car 4.42 0.79 4.31 0.69 4.36 0.74

22 Codec 3 Error-free B Car 4.42 0.54 4.38 0.70 4.40 0.62

23 Codec 3 C/I 19dB B Car 4.46 0.62 4.27 0.71 4.36 0.67

24 Codec 3 C/I 16dB B Car 4.38 0.64 4.21 0.65 4.29 0.65

25 Codec 3 C/I 13dB B Car 4.38 0.57 4.21 0.68 4.29 0.63

26 Codec 3 C/I 10dB B Car 4.04 0.65 3.90 0.75 3.97 0.70
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MNRU Curve - 1234502Experiment 1a - 1351#REF!#REF!#REF!#REF!Spec.Application B in Car Noise1.001.502.002.503.003.504.004.505.001ConditionsDMOS ScoreCodec 1Codec 2Codec 3Codec 4Codec 5Application B in Car Noise1.001.502.002.503.003.504.004.505.001ConditionsDMOS ScoreC1 MaleC1 FemaleC2 MaleC2 FemaleC3 MaleC3 FemaleC4 MaleC4 FemaleC5 MaleC5 FemaleG.722 Reference Codecs in Car Noise1.001.502.002.503.003.504.004.505.00Nom, 1xConditionsDMOS ScoreG.722@64G.722@64 MaleG.722@64 FemaleG.722@56G.722@56 MaleG.722@56 FemaleG.722@48G.722@48 MaleG.722@48 Female
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[image: image22.emf]Experiment 3D: AMR-WB Test Results

GSM FR channel (Application B) in Street noise

DCR Test

Organization: COMSAT Language: English

Conditions: 36

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Street 4.54 0.80 4.65 0.70 4.59 0.75

2 MNRU Q=47dB - Street 4.56 0.74 4.58 0.71 4.57 0.72

3 MNRU Q=40dB - Street 4.69 0.78 4.56 0.62 4.63 0.70

4 MNRU Q=33dB - Street 3.90 0.88 3.44 0.85 3.67 0.89

5 MNRU Q=26dB - Street 2.77 1.08 2.63 0.89 2.70 0.99

6 MNRU Q=19dB - Street 1.98 0.91 1.90 0.83 1.94 0.87

7 MNRU Q=12dB - Street 1.42 0.58 1.33 0.56 1.38 0.57

8 MNRU Q=05dB - Street 1.08 0.35 1.17 0.66 1.13 0.53

9 G.722@64 Nom, 1x - Street 4.44 0.71 4.27 0.87 4.35 0.79

10 G.722@56 Nom, 1x - Street 4.10 0.81 4.08 0.82 4.09 0.81

11 G.722@48 Nom, 1x - Street 4.13 0.89 4.04 0.87 4.08 0.88

22 Codec 3 Error-free B Street 4.73 0.57 4.60 0.64 4.67 0.61

23 Codec 3 C/I 19dB B Street 4.77 0.56 4.73 0.49 4.75 0.52

24 Codec 3 C/I 16dB B Street 4.79 0.50 4.50 0.68 4.65 0.62

25 Codec 3 C/I 13dB B Street 4.58 0.74 4.40 0.61 4.49 0.68

26 Codec 3 C/I 10dB B Street 4.40 0.82 4.29 0.68 4.34 0.75

Experiment 3D: AMR-WB Test Results

GSM FR channel (Application B) in Street noise

DCR Test

Organization: AT&T Language: Mandarin/Chinese

Conditions: 36

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Street 4.54 0.77 4.42 0.82 4.48 0.79

2 MNRU Q=47dB - Street 4.52 0.80 4.54 0.71 4.53 0.75

3 MNRU Q=40dB - Street 4.38 0.82 4.42 0.85 4.40 0.83

4 MNRU Q=33dB - Street 4.33 0.78 4.33 0.66 4.33 0.72

5 MNRU Q=26dB - Street 3.54 1.17 3.50 1.17 3.52 1.16

6 MNRU Q=19dB - Street 2.38 1.25 2.69 1.31 2.53 1.28

7 MNRU Q=12dB - Street 1.79 0.90 1.85 0.95 1.82 0.92

8 MNRU Q=05dB - Street 1.29 0.65 1.33 0.63 1.31 0.64

9 G.722@64 Nom, 1x - Street 4.42 0.87 4.33 0.97 4.38 0.92

10 G.722@56 Nom, 1x - Street 4.63 0.61 4.38 0.67 4.50 0.65

11 G.722@48 Nom, 1x - Street 4.29 0.77 4.31 0.90 4.30 0.84

22 Codec 3 Error-free B Street 4.50 0.74 4.38 0.82 4.44 0.78

23 Codec 3 C/I 19dB B Street 4.42 0.90 4.54 0.68 4.48 0.79

24 Codec 3 C/I 16dB B Street 4.42 0.82 4.50 0.62 4.46 0.72

25 Codec 3 C/I 13dB B Street 4.48 0.71 4.10 0.97 4.29 0.87

26 Codec 3 C/I 10dB B Street 4.35 0.70 4.25 0.89 4.30 0.80
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MNRU Curve - 1234502Experiment 1a - 1351#REF!#REF!#REF!#REF!Spec.Application B in Street Noise1.001.502.002.503.003.504.004.505.001ConditionsDMOS ScoreCodec 1Codec 2Codec 3Codec 4Codec 5G.722 Reference Codecs in Street Noise1.001.502.002.503.003.504.004.505.00Nom, 1xConditionsDMOS ScoreG.722@64G.722@64 MaleG.722@64 FemaleG.722@56G.722@56 MaleG.722@56 FemaleG.722@48G.722@48 MaleG.722@48 FemaleApplication B in Street Noise1.001.502.002.503.003.504.004.505.001ConditionsDMOS ScoreC1 MaleC1 FemaleC2 MaleC2 FemaleC3 MaleC3 FemaleC4 MaleC4 FemaleC5 MaleC5 Female
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[image: image24.emf]Experiment 3E: AMR-WB Test Results

GSM EFR performances in Car and Street noise

DCR Test

Organization: COMSAT Language: English

Conditions: 24

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Car 4.73 0.49 4.75 0.44 4.74 0.46

2 Direct - - Street 4.29 1.01 4.08 1.11 4.19 1.06

3 MNRU Q=30dB - Car 4.60 0.57 4.60 0.54 4.60 0.55

4 MNRU Q=25dB - Car 4.33 0.63 4.15 0.65 4.24 0.65

5 MNRU Q=20dB - Car 3.56 0.87 3.38 0.91 3.47 0.89

6 MNRU Q=15dB - Car 2.73 0.84 2.38 0.89 2.55 0.88

7 MNRU Q=10dB - Car 1.94 0.84 1.71 0.62 1.82 0.74

8 MNRU Q=5dB - Car 1.25 0.56 1.25 0.64 1.25 0.60

9 MNRU Q=30dB - Street 4.13 1.06 4.15 1.24 4.14 1.15

10 MNRU Q=25dB - Street 4.10 0.90 3.81 1.16 3.96 1.05

11 MNRU Q=20dB - Street 3.42 1.01 3.40 1.14 3.41 1.07

12 MNRU Q=15dB - Street 2.73 1.05 2.54 0.90 2.64 0.98

13 MNRU Q=10dB - Street 1.98 0.98 1.67 0.69 1.82 0.86

14 MNRU Q=5dB - Street 1.27 0.49 1.19 0.39 1.23 0.45

15 GSM-EFR Error-free A&B Car 4.31 0.80 4.48 0.71 4.40 0.76

16 GSM-EFR C/I 13dB A&B Car 4.44 0.62 4.31 0.72 4.38 0.67

17 GSM-EFR C/I 10dB A&B Car 4.06 0.78 4.08 0.68 4.07 0.73

18 GSM-EFR C/I 07dB A&B Car 3.46 0.97 3.29 0.87 3.38 0.92

19 GSM-EFR C/I 04dB A&B Car 1.50 0.74 1.73 0.84 1.62 0.80

20 GSM-EFR Error-free A&B Street 4.19 0.98 3.92 1.16 4.05 1.08

21 GSM-EFR C/I 13dB A&B Street 4.04 0.94 3.92 0.92 3.98 0.93

22 GSM-EFR C/I 10dB A&B Street 3.85 1.05 3.75 0.93 3.80 0.99

23 GSM-EFR C/I 07dB A&B Street 3.21 1.09 3.25 1.02 3.23 1.05

24 GSM-EFR C/I 04dB A&B Street 1.69 0.95 1.29 0.46 1.49 0.77

Experiment 3E: AMR-WB Test Results

GSM EFR performances in Car and Street noise

DCR Test

Organization: Dynastat Language: Spanish

Conditions: 24

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Car 4.88 0.39 4.83 0.43 4.85 0.41

2 Direct - - Street 4.75 0.44 4.60 0.68 4.68 0.57

3 MNRU Q=30dB - Car 4.92 0.28 4.79 0.58 4.85 0.46

4 MNRU Q=25dB - Car 4.58 0.68 4.40 0.64 4.49 0.66

5 MNRU Q=20dB - Car 3.50 0.85 3.35 0.91 3.43 0.88

6 MNRU Q=15dB - Car 2.46 0.85 2.31 0.72 2.39 0.79

7 MNRU Q=10dB - Car 1.65 0.60 1.52 0.65 1.58 0.63

8 MNRU Q=5dB - Car 1.21 0.46 1.17 0.63 1.19 0.55

9 MNRU Q=30dB - Street 4.71 0.46 4.50 0.65 4.60 0.57

10 MNRU Q=25dB - Street 4.48 0.62 4.06 0.73 4.27 0.70

11 MNRU Q=20dB - Street 3.75 0.79 3.38 0.73 3.56 0.78

12 MNRU Q=15dB - Street 2.69 0.85 2.58 0.79 2.64 0.82

13 MNRU Q=10dB - Street 1.90 0.86 1.50 0.55 1.70 0.74

14 MNRU Q=5dB - Street 1.27 0.49 1.15 0.36 1.21 0.43

15 GSM-EFR Error-free A&B Car 4.56 0.65 4.75 0.48 4.66 0.58

16 GSM-EFR C/I 13dB A&B Car 4.42 0.71 4.65 0.48 4.53 0.61

17 GSM-EFR C/I 10dB A&B Car 4.33 0.78 4.35 0.67 4.34 0.72

18 GSM-EFR C/I 07dB A&B Car 3.19 0.79 3.21 0.94 3.20 0.87

19 GSM-EFR C/I 04dB A&B Car 1.54 0.82 1.33 0.75 1.44 0.79

20 GSM-EFR Error-free A&B Street 4.50 0.71 4.27 0.92 4.39 0.83

21 GSM-EFR C/I 13dB A&B Street 4.48 0.90 4.27 0.74 4.38 0.82

22 GSM-EFR C/I 10dB A&B Street 4.15 0.71 3.90 0.97 4.02 0.86

23 GSM-EFR C/I 07dB A&B Street 3.10 0.97 3.25 0.84 3.18 0.91

24 GSM-EFR C/I 04dB A&B Street 1.56 0.80 1.31 0.69 1.44 0.75

GSM-EFR Application A&B in Car Noise1.001.502.002.503.003.504.004.505.00Error-freeC/I 13dBC/I 10dBC/I 07dBC/I 04dBConditionsDMOS ScoreOverallMaletalkersFemaleTalkersGSM-EFR Application A&B in Street  Noise1.001.502.002.503.003.504.004.505.00Error-freeC/I 13dBC/I 10dBC/I 07dBC/I 04dBConditionsDMOS ScoreOverallMaletalkersFemaleTalkers
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Higher-rate channels (Application C) in Car noise

DCR Test

Organization: AT&T Language: English

Conditions: 40

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Car 4.81 0.39 4.79 0.58 4.80 0.49

2 MNRU Q=45dB - Car 4.67 0.52 4.67 0.56 4.67 0.54

3 MNRU Q=37dB - Car 4.04 1.01 4.08 0.85 4.06 0.93

4 MNRU Q=29dB - Car 2.81 0.98 2.77 0.88 2.79 0.93

5 MNRU Q=21dB - Car 2.19 0.73 1.85 0.77 2.02 0.77

6 MNRU Q=13dB - Car 1.25 0.44 1.50 0.62 1.38 0.55

7 MNRU Q=05dB - Car 1.02 0.14 1.02 0.14 1.02 0.14

8 G.722@64 Nom, 1x - Car 4.63 0.64 4.67 0.52 4.65 0.58

9 G.722@56 Nom, 1x - Car 4.77 0.42 4.83 0.38 4.80 0.40

10 G.722@48 Nom, 1x - Car 4.54 0.68 4.33 0.72 4.44 0.71

23 Codec 3/FR C/I 22dB C Car 4.71 0.46 4.73 0.49 4.72 0.47

24 Codec 3/FR C/I 19dB C Car 4.73 0.49 4.75 0.44 4.74 0.46

25 Codec 3/FR C/I 16dB C Car 4.73 0.54 4.69 0.59 4.71 0.56

26 Codec 3/HR C/I 25dB C Car 4.75 0.48 4.75 0.48 4.75 0.48

27 Codec 3/HR C/I 22dB C Car 4.67 0.52 4.65 0.60 4.66 0.56

28 Codec 3/HR C/I 19dB C Car 4.67 0.63 4.52 0.71 4.59 0.67

Experiment 4A: AMR-WB Test Results

Higher-rate channels (Application C) in Car noise

DCR Test

Organization: COMSAT Language: Spanish

Conditions: 40

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Car 4.25 0.76 4.48 0.71 4.37 0.74

2 MNRU Q=45dB - Car 4.42 0.79 4.13 0.79 4.27 0.80

3 MNRU Q=37dB - Car 3.33 1.04 3.27 0.96 3.30 1.00

4 MNRU Q=29dB - Car 2.38 0.82 2.21 0.80 2.29 0.81

5 MNRU Q=21dB - Car 1.83 0.86 1.92 0.94 1.88 0.90

6 MNRU Q=13dB - Car 1.35 0.70 1.33 0.81 1.34 0.75

7 MNRU Q=05dB - Car 1.13 0.53 1.06 0.25 1.09 0.41

8 G.722@64 Nom, 1x - Car 4.08 0.85 4.13 0.84 4.10 0.84

9 G.722@56 Nom, 1x - Car 3.98 0.86 4.15 0.80 4.06 0.83

10 G.722@48 Nom, 1x - Car 3.90 0.88 4.08 0.85 3.99 0.86

23 Codec 3/FR C/I 22dB C Car 4.17 0.78 4.19 0.84 4.18 0.81

24 Codec 3/FR C/I 19dB C Car 4.33 0.86 4.33 0.75 4.33 0.80

25 Codec 3/FR C/I 16dB C Car 4.33 0.83 4.31 0.83 4.32 0.83

26 Codec 3/HR C/I 25dB C Car 4.13 0.91 4.23 0.78 4.18 0.85

27 Codec 3/HR C/I 22dB C Car 4.02 0.93 4.21 0.80 4.12 0.87

28 Codec 3/HR C/I 19dB C Car 4.00 0.92 4.08 0.90 4.04 0.91
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[image: image29.emf]Experiment 4B: AMR-WB Test Results

Higher-rate channels (Application C) in Street noise

DCR Test

Organization: AT&T Language: English

Conditions: 40

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Street 4.44 0.71 4.40 0.82 4.42 0.76

2 MNRU Q=45dB - Street 4.50 0.58 4.48 0.65 4.49 0.62

3 MNRU Q=37dB - Street 4.60 0.57 4.40 0.68 4.50 0.63

4 MNRU Q=29dB - Street 3.67 0.86 3.63 0.87 3.65 0.86

5 MNRU Q=21dB - Street 2.85 0.95 2.65 1.00 2.75 0.97

6 MNRU Q=13dB - Street 1.90 0.99 1.90 0.75 1.90 0.88

7 MNRU Q=05dB - Street 1.27 0.68 1.23 0.83 1.25 0.75

8 G.722@64 Nom, 1x - Street 4.46 0.77 4.42 0.77 4.44 0.77

9 G.722@56 Nom, 1x - Street 4.44 0.77 4.58 0.54 4.51 0.66

10 G.722@48 Nom, 1x - Street 4.19 0.82 4.27 0.64 4.23 0.73

23 Codec 3/FR C/I 22dB C Street 4.60 0.57 4.54 0.54 4.57 0.56

24 Codec 3/FR C/I 19dB C Street 4.44 0.77 4.42 0.77 4.43 0.76

25 Codec 3/FR C/I 16dB C Street 4.40 0.76 4.52 0.71 4.46 0.74

26 Codec 3/HR C/I 25dB C Street 4.67 0.56 4.52 0.62 4.59 0.59

27 Codec 3/HR C/I 22dB C Street 4.52 0.71 4.52 0.77 4.52 0.74

28 Codec 3/HR C/I 19dB C Street 4.48 0.65 4.44 0.77 4.46 0.71

Experiment 4B: AMR-WB Test Results

Higher-rate channels (Application C) in Street noise

DCR Test

Organization: COMSAT Language: Spanish

Conditions: 40

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Street 3.79 1.07 3.94 0.95 3.86 1.01

2 MNRU Q=45dB - Street 4.00 1.07 3.81 0.94 3.91 1.01

3 MNRU Q=37dB - Street 3.85 1.01 3.42 0.92 3.64 0.99

4 MNRU Q=29dB - Street 2.92 1.09 2.77 1.08 2.84 1.08

5 MNRU Q=21dB - Street 1.88 0.87 1.90 1.08 1.89 0.97

6 MNRU Q=13dB - Street 1.29 0.46 1.31 0.55 1.30 0.51

7 MNRU Q=05dB - Street 1.08 0.28 1.08 0.58 1.08 0.45

8 G.722@64 Nom, 1x - Street 3.60 0.94 3.50 1.15 3.55 1.04

9 G.722@56 Nom, 1x - Street 3.54 0.92 3.60 1.07 3.57 0.99

10 G.722@48 Nom, 1x - Street 3.38 0.91 3.48 0.99 3.43 0.95

23 Codec 3/FR C/I 22dB C Street 4.10 0.93 4.00 0.90 4.05 0.91

24 Codec 3/FR C/I 19dB C Street 4.06 0.81 3.83 1.06 3.95 0.94

25 Codec 3/FR C/I 16dB C Street 3.96 0.97 3.88 0.84 3.92 0.90

26 Codec 3/HR C/I 25dB C Street 4.21 0.80 3.81 1.04 4.01 0.95

27 Codec 3/HR C/I 22dB C Street 3.88 1.08 3.98 0.86 3.93 0.98

28 Codec 3/HR C/I 19dB C Street 3.92 0.96 3.79 1.15 3.85 1.06
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[image: image31.emf]Experiment 4C: AMR-WB Test Results

Higher-rate channels (Application E) in Car noise

DCR Test

Organization: Dynastat Language: English

Conditions: 36

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

Direct 1 Direct - - Car 4.42 0.77 4.42 0.61 4.42 0.69

47 2 MNRU Q=47dB - Car 4.31 0.75 4.54 0.50 4.43 0.64

40 3 MNRU Q=40dB - Car 4.27 0.68 4.25 0.73 4.26 0.70

33 4 MNRU Q=33dB - Car 3.42 0.96 3.38 0.98 3.40 0.97

26 5 MNRU Q=26dB - Car 2.65 0.81 2.44 0.77 2.54 0.79

19 6 MNRU Q=19dB - Car 1.79 0.74 1.96 0.80 1.88 0.77

12 7 MNRU Q=12dB - Car 1.42 0.74 1.44 0.80 1.43 0.76

5 8 MNRU Q=05dB - Car 1.13 0.39 1.27 0.92 1.20 0.71

9 G.722@64 Nom, 1x - Car 4.48 0.50 4.44 0.65 4.46 0.58

10 G.722@56 Nom, 1x - Car 4.27 0.64 4.25 0.64 4.26 0.64

11 G.722@48 Nom, 1x - Car 4.06 0.67 4.21 0.68 4.14 0.67

22 Codec 3 Error-free E Car 4.44 0.50 4.40 0.57 4.42 0.54

23 Codec 3 EP-E-1 E Car 4.44 0.54 4.13 0.64 4.28 0.61

24 Codec 3 EP-E-2 E Car 4.25 0.64 4.06 0.70 4.16 0.67

25 Codec 3 EP-E-3 E Car 4.35 0.67 4.23 0.69 4.29 0.68

26 Codec 3 EP-E-4 E Car 4.13 0.64 4.21 0.58 4.17 0.61

Experiment 4C: AMR-WB Test Results

Higher-rate channels (Application E) in Car noise

DCR Test

Organization: COMSAT Language: Spanish

Conditions: 36

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

Direct 1 Direct - - Car 4.44 0.82 4.48 0.65 4.46 0.74

47 2 MNRU Q=47dB - Car 4.56 0.65 4.42 0.61 4.49 0.63

40 3 MNRU Q=40dB - Car 4.10 0.66 4.08 0.77 4.09 0.71

33 4 MNRU Q=33dB - Car 3.02 0.84 3.08 0.92 3.05 0.88

26 5 MNRU Q=26dB - Car 2.40 0.89 2.31 0.85 2.35 0.87

19 6 MNRU Q=19dB - Car 1.73 0.82 1.79 0.74 1.76 0.78

12 7 MNRU Q=12dB - Car 1.31 0.51 1.33 0.52 1.32 0.51

5 8 MNRU Q=05dB - Car 1.08 0.28 1.08 0.28 1.08 0.28

9 G.722@64 Nom, 1x - Car 4.35 0.67 4.52 0.62 4.44 0.65

10 G.722@56 Nom, 1x - Car 4.40 0.71 4.40 0.64 4.40 0.67

11 G.722@48 Nom, 1x - Car 3.98 0.73 4.33 0.66 4.16 0.72

22 Codec 3 Error-free E Car 4.40 0.74 4.54 0.58 4.47 0.66

23 Codec 3 EP-E-1 E Car 4.27 0.74 4.31 0.75 4.29 0.74

24 Codec 3 EP-E-2 E Car 4.31 0.78 4.19 0.67 4.25 0.73

25 Codec 3 EP-E-3 E Car 4.29 0.74 4.21 0.82 4.25 0.78

26 Codec 3 EP-E-4 E Car 4.23 0.75 4.19 0.73 4.21 0.74
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[image: image33.emf]Experiment 4D: AMR-WB Test Results

Higher-rate channels (Application E) in Street noise

DCR Test

Organization: Dynastat Language: English

Conditions: 36

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Street 4.35 0.73 4.27 0.61 4.31 0.67

2 MNRU Q=47dB - Street 4.29 0.68 4.25 0.84 4.27 0.76

3 MNRU Q=40dB - Street 4.17 0.66 4.23 0.72 4.20 0.69

4 MNRU Q=33dB - Street 3.67 0.83 3.52 0.74 3.59 0.79

5 MNRU Q=26dB - Street 2.85 0.92 2.63 0.91 2.74 0.92

6 MNRU Q=19dB - Street 1.88 0.73 1.88 0.91 1.88 0.82

7 MNRU Q=12dB - Street 1.54 0.58 1.23 0.47 1.39 0.55

8 MNRU Q=05dB - Street 1.23 0.69 1.23 0.52 1.23 0.61

9 G.722@64 Nom, 1x - Street 4.13 0.67 4.04 0.58 4.08 0.63

10 G.722@56 Nom, 1x - Street 4.25 0.64 4.08 0.74 4.17 0.69

11 G.722@48 Nom, 1x - Street 4.19 0.64 4.00 0.68 4.09 0.67

22 Codec 3 Error-free E Street 4.35 0.64 4.15 0.82 4.25 0.74

23 Codec 3 EP-E-1 E Street 4.25 0.73 4.02 0.84 4.14 0.79

24 Codec 3 EP-E-2 E Street 4.19 0.82 3.92 0.92 4.05 0.88

25 Codec 3 EP-E-3 E Street 4.19 0.73 4.02 0.81 4.10 0.77

26 Codec 3 EP-E-4 E Street 4.21 0.65 4.13 0.82 4.17 0.74

Experiment 4D: AMR-WB Test Results

Higher-rate channels (Application E) in Street noise

DCR Test

Organization: COMSAT Language: Spanish

Conditions: 36

Vote/Condition: 4talkers*24subects= 96

Males Talkers Females Talkers All Talkers

Condition Codec Factor Application Noise DMOS

s

DMOS

s

DMOS

s

1 Direct - - Street 4.67 0.60 4.65 0.60 4.66 0.60

2 MNRU Q=47dB - Street 4.54 0.80 4.60 0.64 4.57 0.72

3 MNRU Q=40dB - Street 4.56 0.68 4.42 0.74 4.49 0.71

4 MNRU Q=33dB - Street 4.08 0.96 3.65 1.12 3.86 1.06

5 MNRU Q=26dB - Street 2.83 1.15 2.85 1.18 2.84 1.16

6 MNRU Q=19dB - Street 2.19 1.07 1.94 0.98 2.06 1.02

7 MNRU Q=12dB - Street 1.48 0.74 1.48 0.71 1.48 0.73

8 MNRU Q=05dB - Street 1.29 0.71 1.02 0.14 1.16 0.53

9 G.722@64 Nom, 1x - Street 4.29 0.80 4.23 0.81 4.26 0.80

10 G.722@56 Nom, 1x - Street 4.08 0.87 4.13 0.96 4.10 0.91

11 G.722@48 Nom, 1x - Street 3.92 0.85 4.10 0.90 4.01 0.88

22 Codec 3 Error-free E Street 4.71 0.62 4.60 0.64 4.66 0.63

23 Codec 3 EP-E-1 E Street 4.71 0.50 4.75 0.44 4.73 0.47

24 Codec 3 EP-E-2 E Street 4.52 0.71 4.63 0.57 4.57 0.64

25 Codec 3 EP-E-3 E Street 4.58 0.65 4.60 0.71 4.59 0.67

26 Codec 3 EP-E-4 E Street 4.54 0.68 4.48 0.62 4.51 0.65
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[image: image35.emf]Experiment 5A: AMR-WB Test Results

Performance in Dynamic Conditions for AMR-WB (Application A)

ACR Test

Organization: AT&T Language: English

Conditions: 48

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Factor VAD Application MOS

s

MOS

s

MOS

s

1 Direct - - - 4.38 0.73 4.50 0.65 4.44 0.69

2 MNRU Q=50dB - - 4.46 0.68 4.50 0.55 4.48 0.62

3 MNRU Q=45dB - - 4.25 0.73 4.46 0.71 4.35 0.73

4 MNRU Q=37dB - - 4.08 0.74 4.17 0.83 4.13 0.78

5 MNRU Q=29dB - - 3.40 0.98 3.23 0.78 3.31 0.89

6 MNRU Q=21dB - - 2.25 0.73 2.42 0.71 2.33 0.72

7 MNRU Q=13dB - - 1.75 0.67 1.77 0.63 1.76 0.64

8 MNRU Q=05dB - - 1.29 0.62 1.29 0.46 1.29 0.54

25 Codec 3 Error-free Off A 4.35 0.67 4.33 0.72 4.34 0.69

26 Codec 3 DEC1 Off A 4.00 0.85 4.21 0.62 4.10 0.75

27 Codec 3 DEC2 Off A 4.33 0.69 4.21 0.80 4.27 0.75

28 Codec 3 DEC3 Off A 4.17 0.63 4.38 0.70 4.27 0.67

29 Codec 3 DEC4 Off A 4.27 0.64 4.29 0.74 4.28 0.69

30 Codec 3 DEC5 Off A 4.00 0.83 4.06 0.76 4.03 0.79

31 Codec 3 DEC3 On, Rev.Link A 4.50 0.68 4.27 0.68 4.39 0.69

32 Codec 3 DEC5 On, Rev.Link A 4.08 0.82 3.98 0.81 4.03 0.81

Experiment 5A: AMR-WB Test Results

Performance in Dynamic Conditions for AMR-WB (Application A)

ACR Test

Organization: FT Language: French

Conditions: 48

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Factor VAD Application MOS

s

MOS

s

MOS

s

1 Direct - - - 4.71 0.54 4.65 0.53 4.68 0.53

2 MNRU Q=50dB - - 4.69 0.51 4.65 0.53 4.67 0.52

3 MNRU Q=45dB - - 4.60 0.54 4.58 0.61 4.59 0.57

4 MNRU Q=37dB - - 4.29 0.74 3.71 0.90 4.00 0.87

5 MNRU Q=29dB - - 3.35 0.89 3.02 0.89 3.19 0.90

6 MNRU Q=21dB - - 2.52 0.95 2.29 0.80 2.41 0.88

7 MNRU Q=13dB - - 1.75 0.76 1.73 0.74 1.74 0.74

8 MNRU Q=05dB - - 1.19 0.39 1.04 0.20 1.11 0.32

25 Codec 3 Error-free Off A 4.56 0.58 4.58 0.58 4.57 0.58

26 Codec 3 DEC1 Off A 4.50 0.58 4.15 0.71 4.32 0.67

27 Codec 3 DEC2 Off A 4.60 0.54 4.56 0.58 4.58 0.56

28 Codec 3 DEC3 Off A 4.58 0.58 4.50 0.51 4.54 0.54

29 Codec 3 DEC4 Off A 4.63 0.53 4.67 0.56 4.65 0.54

30 Codec 3 DEC5 Off A 4.50 0.65 4.35 0.64 4.43 0.64

31 Codec 3 DEC3 On, Rev.Link A 4.69 0.55 4.52 0.58 4.60 0.57

32 Codec 3 DEC5 On, Rev.Link A 4.56 0.62 4.40 0.68 4.48 0.65
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Performance in Dynamic Conditions for EFR

ACR Test

Organization: AT&T Language: English

Conditions: 36

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Factor VAD Application MOS

s

MOS

s

MOS

s

1 Direct - - - 4.46 0.58 4.50 0.62 4.48 0.60

2 MNRU Q=50dB - - 4.56 0.54 4.52 0.65 4.54 0.60

3 MNRU Q=45dB - - 4.52 0.62 4.46 0.58 4.49 0.60

4 MNRU Q=37dB - - 4.46 0.58 4.44 0.62 4.45 0.60

5 MNRU Q=29dB - - 3.88 0.84 3.65 0.86 3.76 0.86

6 MNRU Q=21dB - - 2.71 0.74 2.81 0.76 2.76 0.75

7 MNRU Q=13dB - - 1.92 0.65 1.88 0.64 1.90 0.64

8 MNRU Q=05dB - - 1.21 0.46 1.10 0.31 1.16 0.39

9 MNRU Q=00dB - - 1.04 0.20 1.00 0.00 1.02 0.14

10 GSM-HR 4-Dec - A 3.10 0.78 3.25 0.70 3.18 0.74

11 GSM-EFR Error-free Off A 4.00 0.71 3.85 0.71 3.93 0.71

12 GSM-EFR DEC1 Off A 3.38 0.70 3.35 0.81 3.36 0.76

13 GSM-EFR DEC2 Off A 4.06 0.81 3.83 0.66 3.95 0.75

14 GSM-EFR DEC3 Off A 4.00 0.62 3.85 0.71 3.93 0.67

15 GSM-EFR DEC4 Off A 3.98 0.76 3.75 0.73 3.86 0.75

16 GSM-EFR DEC5 Off A 3.27 1.01 3.00 0.88 3.14 0.95

25 Codec 3/G.711 Error-free Off A 4.38 0.67 3.98 0.79 4.18 0.75

26 Codec 3/G.711 DEC1 Off A 4.13 0.70 4.04 0.85 4.08 0.78

27 Codec 3/G.711 DEC3 Off A 4.19 0.64 4.08 0.74 4.14 0.69

28 Codec 3/G.711 DEC5 Off A 3.90 0.72 3.90 0.69 3.90 0.70

Experiment 5B: AMR-WB Test Results

Performance in Dynamic Conditions for EFR

ACR Test

Organization: FT Language: French

Conditions: 36

Vote/Condition: 4talkers*24subjects= 96

Males Talkers Females Talkers All Talkers

Condition Codec/MNRU Factor VAD Application MOS

s

MOS

s

MOS

s

1 Direct - - - 4.71 0.46 4.69 0.51 4.70 0.48

2 MNRU Q=50dB - - 4.69 0.47 4.52 0.58 4.60 0.53

3 MNRU Q=45dB - - 4.48 0.80 4.42 0.61 4.45 0.71

4 MNRU Q=37dB - - 4.54 0.54 4.17 0.72 4.35 0.66

5 MNRU Q=29dB - - 4.08 0.71 3.21 0.71 3.65 0.83

6 MNRU Q=21dB - - 2.88 0.67 2.10 0.59 2.49 0.74

7 MNRU Q=13dB - - 1.90 0.52 1.79 0.68 1.84 0.60

8 MNRU Q=05dB - - 1.15 0.36 1.17 0.38 1.16 0.37

9 MNRU Q=00dB - - 1.06 0.24 1.00 0.00 1.03 0.17

10 GSM-HR DEC4 - A 3.25 0.79 2.83 0.56 3.04 0.71

11 GSM-EFR Error-free Off A 4.33 0.63 3.85 0.68 4.09 0.70

12 GSM-EFR DEC1 Off A 3.58 0.87 3.04 0.74 3.31 0.85

13 GSM-EFR DEC2 Off A 4.25 0.64 3.92 0.71 4.08 0.69

14 GSM-EFR DEC3 Off A 4.42 0.61 3.65 0.70 4.03 0.76

15 GSM-EFR DEC4 Off A 4.10 0.66 3.94 0.70 4.02 0.68

16 GSM-EFR DEC5 Off A 3.35 0.89 2.92 0.71 3.14 0.83

25 Codec 3/G.711 Error-free Off A 4.35 0.67 4.21 0.65 4.28 0.66

26 Codec 3/G.711 DEC1 Off A 4.46 0.58 3.79 0.71 4.13 0.73

27 Codec 3/G.711 DEC3 Off A 4.33 0.66 4.19 0.61 4.26 0.64

28 Codec 3/G.711 DEC5 Off A 4.35 0.64 3.81 0.67 4.08 0.71
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VAD/DTX in GSM FR channel for Application B 

CCR Test

Organization: ARCON Language: English

Conditions: 40

Vote/Condition: 4 talkers*2orders*24 subjects= 192

A Stimulus B Stimulus Males Talkers Females Talkers All Talkers

Condition Noise Codec Q/VAD Codec Q/VAD Application CMOS

s

CMOS

s

CMOS

s

1 Car MNRU Q=35dB MNRU Q=50dB - 0.0556 0.8540 0.0833 0.7827 0.0694 0.8164

2 Car MNRU Q=35dB MNRU Q=45dB - -0.0556 0.6897 0.0833 0.8005 0.0139 0.7478

3 Car MNRU Q=35dB MNRU Q=40dB - 0.0556 0.7852 -0.0694 0.6353 -0.0069 0.7145

4 Car MNRU Q=35dB MNRU Q=35dB - 0.1250 0.7494 0.1250 0.7861 0.1250 0.7653

5 Car MNRU Q=35dB MNRU Q=30dB - -0.0694 0.7378 -0.0139 0.7020 -0.0417 0.7181

6 Car MNRU Q=35dB MNRU Q=25dB - -0.3333 0.8049 -0.4028 0.9444 -0.3681 0.8750

7 Car MNRU Q=35dB MNRU Q=20dB - -1.1389 0.9239 -1.2222 1.1411 -1.1806 1.0354

8 Car G.722@64 - G.722@64 - - 0.0278 0.6914 0.0000 0.7691 0.0139 0.7289

9 Car G.722@64 - G.722@56 - - 0.0139 0.7410 -0.0972 0.6747 -0.0417 0.7083

10 Car G.722@64 - G.722@48 - - -0.0417 0.7009 0.0139 0.7960 -0.0139 0.7478

23 Car Codec 3 Off Codec 3 Off B 0.0000 0.7316 -0.0556 0.7485 -0.0278 0.7380

24 Car Codec 3 Off Codec 3 On B 0.1944 0.7807 0.1806 0.8933 0.1875 0.8360

25 Street Codec 3 Off Codec 3 Off B 0.0417 0.7771 0.0278 0.8387 0.0347 0.8057

26 Street Codec 3 Off Codec 3 On B 0.1250 0.8871 0.0417 0.8297 0.0833 0.8569

27 Office Codec 3 Off Codec 3 Off B 0.0833 0.8841 -0.1111 0.7422 -0.0139 0.8192

28 Office Codec 3 Off Codec 3 On B 0.1528 0.6203 -0.0833 0.7827 0.0347 0.7136

Experiment 6A: AMR-WB Test Results

VAD/DTX in GSM FR channel for Application B 

CCR Test

Organization: NTT-AT Language: Japanese

Conditions: 40

Vote/Condition: 4 talkers*2orders*24 subjects= 192

A Stimulus B Stimulus Males Talkers Females Talkers All Talkers

Condition Noise Codec Q/VAD Codec Q/VAD Application CMOS

s

CMOS

s

CMOS

s

1 Car MNRU Q=35dB MNRU Q=50dB - 0.8056 0.9878 0.9583 0.9260 0.8819 0.9571

2 Car MNRU Q=35dB MNRU Q=45dB - 0.7222 0.7547 0.7361 0.9344 0.7292 0.8464

3 Car MNRU Q=35dB MNRU Q=40dB - 0.5139 0.7690 0.4722 0.6274 0.4931 0.6996

4 Car MNRU Q=35dB MNRU Q=35dB - 0.0833 0.6446 0.0556 0.7099 0.0694 0.6758

5 Car MNRU Q=35dB MNRU Q=30dB - -0.5417 0.7861 -0.4861 0.8557 -0.5139 0.8192

6 Car MNRU Q=35dB MNRU Q=25dB - -1.4722 0.8218 -1.3194 0.9319 -1.3958 0.8788

7 Car MNRU Q=35dB MNRU Q=20dB - -2.1250 0.7108 -2.1528 0.7629 -2.1389 0.7349

8 Car G.722@64 - G.722@64 - - -0.0833 0.7459 -0.1806 0.5126 -0.1319 0.6396

9 Car G.722@64 - G.722@56 - - 0.0556 0.6897 0.0694 0.5648 0.0625 0.6282

10 Car G.722@64 - G.722@48 - - -0.1250 0.6907 -0.1528 0.7053 -0.1389 0.6958

23 Car Codec 3 Off Codec 3 Off B -0.0694 0.6782 0.0139 0.5932 -0.0278 0.6363

24 Car Codec 3 Off Codec 3 On B 0.0833 0.8005 0.1389 0.6566 0.1111 0.7301

25 Street Codec 3 Off Codec 3 Off B -0.0278 0.7115 -0.0833 0.7645 -0.0556 0.7364

26 Street Codec 3 Off Codec 3 On B 0.1528 0.8827 0.2500 0.9307 0.2014 0.9052

27 Office Codec 3 Off Codec 3 Off B -0.0833 0.7645 -0.1250 0.6487 -0.1042 0.7068

28 Office Codec 3 Off Codec 3 On B -0.0694 0.7378 -0.0278 0.8218 -0.0486 0.7785
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AMR-WB Test Data Entry







Test Laboratory Codes and relevant experiments







Code







R







A







C







D







F







N







Note:







Test Lab







ARCON







AT&T







COMSAT







Dynastat







FT







NTT-AT







NAE: North American English







Exp1A ACR







NAE







FR







CH: Mandarin/Chinese







Exp1B ACR







NAE







FR







SP: Spanish







Exp2A ACR







NAE







JP







FR: French







Exp2B ACR







NAE







JP







JP: Japanese







Exp2C ACR







NAE







JP







Exp2D ACR







NAE







JP







Exp2E ACR







NAE







JP







Exp3A DCR







SP







NAE







Exp3B DCR







SP







NAE







Exp3C DCR







CH







NAE







Exp3D DCR







CH
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Exp3E DCR







NAE







SP







Exp4A DCR







NAE







SP







Exp4B DCR







NAE







SP







Exp4C DCR







SP







NAE







Exp4D DCR







SP
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Exp5A ACR







NAE







FR







Exp5B ACR
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FR







Exp6A CCR
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