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1 Introduction

This document reports additional test results for the FDN AMR-WB codec candidate and the other competitors which have been evaluated by Deutsche Telekom and France Telecom R&D acting as the listening laboratories for the FDN consortium. The FDN AMR-WB codec candidate is identified as Candidate J. The document contains the results of all experiments described in the test plan document „Test plan for the AMR-WB Qualification Phase” (AMR-WB 8a). 

Experiment 1a (AMR-WB Speech Codec Performances in Clean Speech) was performed for Candidate J, Candidate O and Candidate N. Experiment 2a (AMR-WB Speech Codec Performances in Car Noise) was performed for Candidate J, Candidate L and Candidate I, while Experiment 2b (AMR-WB Speech Codec Performances in Street Noise) was performed for Candidate J, Candidate K and Candidate M.

2 Test Results

Results of the experiments have been prepared as tables for experiment 1 in Annex A and for experiment 2 in Annex B. Each Annex starts with a summary table, providing an overview over  all conditions. After that,  the   requirements are analysed according to the test plan, and the resulting status (i.e. "pass" or "fail") is indicated. 

Annex A
Codec performance in clean speech

Annex A.1
Experiment 1a-1, candidate J, Overview
FT R&D

Annex A.2
Experiment 1a-1, candidate J, Verification of the requirements
FT R&D

Annex A.3
Experiment 1a-2, candidate O, Overview
FT R&D

Annex A.4
Experiment 1a-2, candidate O, Verification of the requirements
FT R&D

Annex A.5
Experiment 1a-3, candidate N, Overview
FT R&D

Annex A.6
Experiment 1a-3, candidate N, Verification of the requirements
FT R&D

Annex A.7
Experiment 1b, Overview
FT R&D

Annex B
Codec performance in car/street noise

Annex B.1
Experiment 2a-1, candidate J, Overview
DT

Annex B.2
Experiment 2a-1, candidate J, Verification of the requirements
DT

Annex B.3
Experiment 2a-2, candidate L, Overview
DT

Annex B.4
Experiment 2a-2, candidate L, Verification of the requirements
DT

Annex B.5
Experiment 2a-3, candidate I, Overview
DT

Annex B.6
Experiment 2a-3, candidate I, Verification of the requirements
DT

Annex B.7
Experiment 2b-1, candidate J, Overview
DT

Annex B.8
Experiment 2b-1, candidate J, Verification of the requirements
DT

Annex B.9
Experiment 2b-2, candidate K, Overview
DT

Annex B.10
Experiment 2b-2, candidate K, Verification of the requirements
DT

Annex B.11
Experiment 2b-3, candidate M, Overview
DT

Annex B.12
Experiment 2b-3, candidate M, Verification of the requirements
DT

Annex B.13
Experiment 2c, Overview
DT

Annex B.14
Experiment 2d, Overview
DT

Table 1: List of annexes to this document

2.1 Experiment 1 (clean speech)

Experiment 1 (Performance of AMR-WB in clean speech)

In this experiment (ACR test), the performances of a AMR-WB candidate algorithm references, in clean speech (free of background noise) and Error Conditions has been evaluated. For each of the three candidates one test was executed  (experiment 1a).  Additionally one reference test (experiment 1b) was executed, from which performance requirements for Application A with error conditions EC10, EC07 and EC04 were extracted. The execution of these tests was strictly consistent with the requirements set described in this Test Plan. No specific problem was encountered. 

A set of Student t-tests (1- and 2- tailed) were calculated with respect to G.722 reference codecs at 64, 56 and 48 kbit/s. The results of these statistical tests are reported in Annexes (A.2, A.4 and A.6 respectively for Candidate J, Candidate O and Candidate N). They show that Candidate J is always better than G.722 at 48 kbit/s, except for two high error conditions for Application A : EC07 and EC04. At EC07 however, the performance of the AMR-WB Candidate J is statistically equivalent to the intrinsec/basic quality of G.722 (48 kbit/s). When Application A with high error conditions are not considered, the performance of all conditions for Candidate J are equivalent to the quality of G.722 (56kbit/s) with two exceptions : Application B at EC16 and Application E at EP_E_2 (1.0%/0.1%,UL). The quality of G.722 (64 kbit/s) is achieved for Applications B/C/D/E without any error, as well as Application B at EC19. Results from the two other competitors are not as good as those demonstrated by Candidate J. 

In our tests, Candidate J never failed in any of the requirements of Experiment 1a, while Candidate O failed twice in conditions 17 and  20 (AMR-WB, Application B-EC19 and Application C/D/E-No errors) and Candidate N failed once in condition 17 (AMR-WB, Application B, EC19) 

2.2 Experiment 2 (Performance in car and street background noise conditions)

In this experiment, the influence of background noise to the AMR-WB codec candidate has been evaluated. For each of the three candidates one test was executed using car noise (exp 2a) and one street noise (exp 2b).  Additionally two reference tests (experiment 2c and 2d) were executed.

The results of Exp. 2 indicate a remarkably high quality of the CuT when compared to the Reference Codec (G.722). When compared to the results of previous  Wideband tests, the results of the G.722 codec are nearly always below the performance values reported from earlier tests.  In order to understand that effect, we tried to understand the influence of the systematic differences between this tests and previous tests. The following differences should be taken into account: 

· the presentation of the speech samples
This monaural headphone listening method has been used for the first time in this test. This method may have an impact on the subjective quality expressed by the listeners. 

· the pre-processing of background noise signals  (filtering and scaling of background noise signal prior to adding)
The specific combination of filtering and scaling which has been applied to the background noise signal has already led to some discussion during the pre-processing phase.  

Experiment 2c and 2d are used as references for experiment 2a and 2b respectively. In experiment 2a (car noise) all three candidates show good results. No one failed in any of the requirements. In experiment 2b (street noise) Candidate K failed twice in condition 13 and 14 (AMR-WB, Application A, EC10 and EC07).

3 Summary

The test results of  the listening tests performed at Deutsche Telekom and France Telecom have been reported, the summary of the Pass/Failed requirements are reported hereafter for each candidate which has been evaluated.
Verification of Requirements for AMR-WB Candidates in sub-experiment #1a.

Applications
Error Patterns
Requirements
Cand. J

Pass/Failed
Cand. O

Pass/Failed
Cand. N

Pass/Failed

A
No Errors
Better than G722-48k
Pass
Pass
Pass

A
C/I = 13 dB
G722-48k
Pass
Pass
Pass

A
C/I = 10 dB
EFR 13-10 dB
Pass
Pass
Pass

A
C/I = 7 dB
EFR 13-7 dB
Pass
Pass
Pass

A
C/I = 4 dB
EFR 13-4 dB
Pass
Pass
Pass

B
No Errors
G722-56k
Pass
Pass
Pass

B
C/I = 19 dB
G722-56k
Pass
Failed
Failed

B
C/I = 16 dB
G722-48k
Pass
Pass
Pass

B
C/I = 13 dB
G722-48k
Pass
Pass
Pass

C/D/E
No Errors
G722-64k
Pass
Failed
Pass

E
EPE1
G722-56k
Pass
Pass
Pass

E
EPE2
G722-48k
Pass
Pass
Pass

E
EPE3
G722-48k
Pass
Pass
Pass

E
EPE4
G722-48k
Pass
Pass
Pass

Verification of Requirements for AMR-WB Candidates in sub-experiment #2a.

Applications
Error Patterns
Requirements
Cand. J

Pass/Failed
Cand. L

Pass/Failed
Cand. I

Pass/Failed

A
No Errors
better than G722-48k
Pass
Pass
Pass

A
C/I = 13 dB
G722-48k
Pass
Pass
Pass

A
C/I = 10 dB
EFR 13 –10 dB
Pass
Pass
Pass

A
C/I = 7 dB
EFR 13 – 7 dB
Pass
Pass
Pass

A
C/I = 4 dB
EFR 13 – 4 dB
Pass
Pass
Pass

B
No Errors
G722-56k
Pass
Pass
Pass

B
C/I = 19 dB
G722-48k
Pass
Pass
Pass

B
C/I = 16 dB
G722-48k
Pass
Pass
Pass

B
C/I = 13 dB
G722-48k
Pass
Pass
Pass

C/D/E
No Errors
G722-64k
Pass
Pass
Pass

E
EPE1
G722-56k
Pass
Pass
Pass

E
EPE2
G722-48k
Pass
Pass
Pass

E
EPE3
G722-48k
Pass
Pass
Pass

E
EPE4
G722-48k
Pass
Pass
Pass

Verification of Requirements for AMR-WB Candidates in sub-experiment #2b.

Applications
Error Patterns
Requirements
Cand. J

Pass/Failed
Cand. K

Pass/Failed
Cand. M

Pass/Failed

A
No Errors
better than G722-48k
Pass
Pass
Pass

A
C/I = 13 dB
G722-48k
Pass
Pass
Pass

A
C/I = 10 dB
EFR 13 –10 dB
Pass
Failed
Pass

A
C/I = 7 dB
EFR 13 – 7 dB
Pass
Failed
Pass

A
C/I = 4 dB
EFR 13 – 4 dB
Pass
Pass
Pass

B
No Errors
G722-56k
Pass
Pass
Pass

B
C/I = 19 dB
G722-48k
Pass
Pass
Pass

B
C/I = 16 dB
G722-48k
Pass
Pass
Pass

B
C/I = 13 dB
G722-48k
Pass
Pass
Pass

C/D/E
No Errors
G722-64k
Pass
Pass
Pass

E
EPE1
G722-56k
Pass
Pass
Pass

E
EPE2
G722-48k
Pass
Pass
Pass

E
EPE3
G722-48k
Pass
Pass
Pass

E
EPE4
G722-48k
Pass
Pass
Pass

Annex A: Codec performance in clean speech

Annex A.1: Experiment 1a-1, candidate J, Overview 


 Male talkers
Female talkers
MOSc
Sc
C.I.

Cond.
Codecs
Error Patterns
Level[dBov]
MOSc
Sc
MOSc
Sc
All talkers
All talkers
All talkers

1
DIRECT
-
-26dB/OVL
4.69
.47
4.73
.45
4.71
 .46
 .09

2
MNRU45dB


-
-26dB/OVL
4.52
.58
4.48
.58
4.50
 .58
 .12

3
MNRU37dB


-
-26dB/OVL
4.21
.74
3.73
.71
3.97
 .76
 .15

4
MNRU29dB


-
-26dB/OVL
3.54
.77
3.08
.85
3.31
 .84
 .17

5
MNRU21dB


-
-26dB/OVL
2.77
.83
2.44
.82
2.60
 .84
 .17

6
MNRU13dB


-
-26dB/OVL
1.77
.63
1.56
.58
1.67
 .61
 .12

7
MNRU05dB


-
-26dB/OVL
1.29
.54
1.10
.31
1.20
 .45
 .09

8
G722-64kbit/s
-
-26dB/OVL
4.54
.50
4.54
.50
4.54
 .50
 .10

9
G722-56kbit/s
-
-26dB/OVL
4.40
.64
4.40
.68
4.40
 .66
 .13

10
G722-48kbit/s
-
-26dB/OVL
3.92
.61
3.88
.64
3.90
 .62
 .13

11
AMRWB A
No Errors
-26dB/OVL
4.40
.64
4.31
.59
4.35
 .62
 .12

12
AMRWB A
EC13
-26dB/OVL
4.27
.64
4.19
.79
4.23
 .72
 .15

13
AMRWB A
EC10
-26dB/OVL
4.27
.76
4.00
.85
4.14
 .82
 .17

14
AMRWB A
EC7
-26dB/OVL
3.96
.74
3.65
.81
3.80
 .79
 .16

15
AMRWB A
EC4
-26dB/OVL
3.04
.97
2.29
.99
2.67
1.04
 .21

16

AMRWB B
No Errors
-26dB/OVL
4.38
.79
4.44
.65
4.41
 .72
 .15

16

AMRWB B
EC19
-26dB/OVL
4.44
.62
4.33
.66
4.39
 .64
 .13

17
AMRWB B
EC19
-26dB/OVL
4.44
.62
4.33
.66
4.39
 .64
 .13

18
AMRWB B
EC16
-26dB/OVL
4.27
.64
4.10
.81
4.19
 .73
 .15

19
AMRWB B
EC13
-26dB/OVL
4.06
.93
4.31
.80
4.19
 .87
 .18

20
AMRWB C/D/E
No Errors
-26dB/OVL
4.58
.54
4.42
.82
4.50
 .70
 .14

21
AMRWB E
EPE1
-26dB/OVL
4.15
.87
4.35
.70
4.25
 .79
 .16

22
AMRWB E
EPE2
-26dB/OVL
4.21
.71
4.17
.75
4.19
 .73
 .15

23
AMRWB E
EPE3
-26dB/OVL
4.21
.77
4.17
.86
4.19
 .81
 .16

24
AMRWB E
EPE4
-26dB/OVL
4.48
.65
4.02
.84
4.25
 .78
 .16

Annex A.2: Experiment 1a-1, candidate J, Verification of Requirements

1- and 2- tailed t - test (95% confidence level) between codec under test and G.722 reference codecs.



t-test    (ref.  -  CuT.)  -- two tailed
t-test    (ref.  -  CuT.)  -- one tailed


C.u.T.
Ref(1)-AMRWB
Ref(2)-AMRWB
Ref(3)-AMRWB
Ref(1)-AMRWB
Ref(2)-AMRWB
Ref(3)-AMRWB

Cond.
Applic.
Er.Patterns
MOSc
Sc
(MOS
MSD
(MOS
MSD
(MOS
MSD
(MOS
MSD
(MOS
MSD
(MOS
MSD

11
A
No Errors
 4.35
  .62
 -.19
  .16
 -.04
  .18
  .46
  .18
 -.19
  .13
 -.04
  .15
  .46
  .15

12
A
EC13
 4.23
  .72
 -.31
  .18
 -.17
  .20
  .33
  .19
 -.31
  .15
 -.17
  .16
  .33
  .16

13
A
EC10
 4.14
  .82
 -.41
  .19
 -.26
  .21
  .24
  .21
 -.41
  .16
 -.26
  .18
  .24
  .17

14
A
EC7
 3.80
  .79
 -.74
  .19
 -.59
  .21
 -.09
  .20
 -.74
  .16
 -.59
  .17
 -.09
  .17

15
A
EC4
 2.67
 1.04
-1.87
  .23
-1.73
  .25
-1.23
  .24
-1.87
  .20
-1.73
  .21
-1.23
  .21

16

B
No Errors
 4.41
  .72
 -.14
  .18
  .01
  .20
  .51
  .19
 -.14
  .15
  .01
  .16
  .51
  .16

16

B
EC19
 4.39
  .64
 -.16
  .16
 -.01
  .18
  .49
  .18
 -.16
  .14
 -.01
  .15
  .49
  .15

17
B
EC19
 4.39
  .64
 -.16
  .16
 -.01
  .18
  .49
  .18
 -.16
  .14
 -.01
  .15
  .49
  .15

18
B
EC16
 4.19
  .73
 -.35
  .18
 -.21
  .20
  .29
  .19
 -.35
  .15
 -.21
  .17
  .29
  .16

19
B
EC13
 4.19
  .87
 -.35
  .20
 -.21
  .22
  .29
  .22
 -.35
  .17
 -.21
  .18
  .29
  .18

20
C/D/E
No Errors
 4.50
  .70
 -.04
  .17
  .10
  .19
  .60
  .19
 -.04
  .14
  .10
  .16
  .60
  .16

21
E
EPE1
 4.25
  .79
 -.29
  .19
 -.15
  .21
  .35
  .20
 -.29
  .16
 -.15
  .17
  .35
  .17

22
E
EPE2
 4.19
  .73
 -.35
  .18
 -.21
  .20
  .29
  .19
 -.35
  .15
 -.21
  .17
  .29
  .16

23
E
EPE3
 4.19
  .81
 -.35
  .19
 -.21
  .21
  .29
  .21
 -.35
  .16
 -.21
  .18
  .29
  .17

24
E
EPE4
 4.25
  .78
 -.29
  .19
 -.15
  .21
  .35
  .20
 -.29
  .16
 -.15
  .17
  .35
  .17

A grey (MOS cell shows significant differences between reference codec and CuT scores. When this difference is positive, its value is written in bold type. 

(MOS and MSD cells related to AMR-WB requirements are highlighted and darkened.

Cond
Ref
Codecs
MOSc
Sc

8
1
G722-64kbit/s
4.54
.50

9
2
G722-56kbit/s
4.40
.66

10
3
G722-48kbit/s
3.90
.62

Annex A.2 (continued): Experiment 1a-1, candidate J, Verification of Requirements

2- tailed t - test (95% confidence level) between codec under test and GSM-EFR reference codec.



C.u.T.
t – test (Ref -
CuT)  -- two tailed

Exp.
Cond.
Codec
Er.Pat.
MOSc
Sc
Yref
Sc
Sc
(MOS
MSD

1a
12
AMRWB-A
EC13
 4.23
  .72
 
Sref
Stest




13
AMRWB-A
EC10
 4.14
  .82
3.89
1.20
.82
.25
.29


14
AMRWB-A
EC7
 3.80
  .79
3.25
1.07
.79
.55
.27


15
AMRWB-A
EC4
 2.67
 1.04
1.53
.76
1.04
1.14
.26

1b
9
EFR
EC13
 3.78
  .80







10
EFR
EC10
 3.49 
  .85







11
EFR
EC7
 2.94
  .79







12
EFR
EC4
 1.46
  .63






Annex A.3: Experiment 1a-2, candidate O, Overview

MOS results for males and females talkers and both genders 


 Male talkers
Female talkers
MOSc
Sc
C.I.

Cond.
Codecs
Error Patterns
Level[dBov]
MOSc
Sc
MOSc
Sc
All talkers
All talkers
All talkers

1
DIRECT
-
-26dB/OVL
4.69
.47
4.77
.42
4.73
 .45
 .09

2
MNRU45dB


-
-26dB/OVL
4.42
.85
4.48
.62
4.45
 .74
 .15

3
MNRU37dB


-
-26dB/OVL
4.17
.69
3.79
.74
3.98
 .74
 .15

4
MNRU29dB


-
-26dB/OVL
3.54
.80
3.13
.84
3.33
 .84
 .17

5
MNRU21dB


-
-26dB/OVL
2.75
.86
2.50
.92
2.63
 .90
 .18

6
MNRU13dB


-
-26dB/OVL
1.73
.68
1.65
.73
1.69
 .70
 .14

7
MNRU05dB


-
-26dB/OVL
1.17
.43
1.21
.46
1.19
 .44
 .09

8
G722-64kbit/s
-
-26dB/OVL
4.58
.50
4.46
.62
4.52
 .56
 .11

9
G722-56kbit/s
-
-26dB/OVL
4.42
.58
4.46
.62
4.44
 .59
 .12

10
G722-48kbit/s
-
-26dB/OVL
4.08
.68
3.94
.67
4.01
 .67
 .14

11
AMRWB A
No Errors
-26dB/OVL
4.17
.69
4.27
.71
4.22
 .70
 .14

12
AMRWB A
EC13
-26dB/OVL
4.08
.82
3.94
.76
4.01
 .79
 .16

13
AMRWB A
EC10
-26dB/OVL
3.98
.70
3.92
.77
3.95
 .73
 .15

14
AMRWB A
EC7
-26dB/OVL
3.94
.81
3.79
.82
3.86
 .82
 .17

15
AMRWB A
EC4
-26dB/OVL
3.35
.91
2.83
1.00
3.09
 .98
 .20

16
AMRWB B
No Errors
-26dB/OVL
4.33
.69
4.23
.69
4.28
 .69
 .14

17
AMRWB B
EC19
-26dB/OVL
4.10
.78
4.21
.80
4.16
 .79
 .16

18
AMRWB B
EC16
-26dB/OVL
4.17
.83
4.19
.64
4.18
 .74
 .15

19
AMRWB B
EC13
-26dB/OVL
4.06
.73
4.08
.85
4.07
 .78
 .16

20
AMRWB C/D/E
No Errors
-26dB/OVL
4.23
.75
4.42
.74
4.32
 .75
 .15

21
AMRWB E
EPE1
-26dB/OVL
4.27
.92
4.19
.89
4.23
 .90
 .18

22
AMRWB E
EPE2
-26dB/OVL
4.33
.72
4.31
.72
4.32
 .72
 .15

23
AMRWB E
EPE3
-26dB/OVL
4.15
.74
4.08
.74
4.11
 .74
 .15

24
AMRWB E
EPE4
-26dB/OVL
4.33
.63
4.10
.83
4.22
 .74
 .15

Annex A.4 : Experiment 1a-2, candidate O, Verification of Requirements

1- and 2- tailed t - test (95% confidence level) between codec under test and reference codecs.



t-test    (ref.  -  CuT.)  -- two tailed
t-test    (ref.  -  CuT.)  -- one tailed


C.u.T.
Ref(1)-AMRWB
Ref(2)-AMRWB
Ref(3)-AMRWB
Ref(1)-AMRWB
Ref(2)-AMRWB
Ref(3)-AMRWB

Cond.
Applic.
Er.Patterns
MOSc
Sc
(MOS
MSD
(MOS
MSD
(MOS
MSD
(MOS
MSD
(MOS
MSD
(MOS
MSD

11
A
No Errors
 4.22
  .70
 -.30
  .18
 -.22
  .18
  .21
  .20
 -.30
  .15
 -.22
  .15
  .21
  .16

12
A
EC13
 4.01
  .79
 -.51
  .19
 -.43
  .20
  .00
  .21
 -.51
  .16
 -.43
  .17
  .00
  .17

13
A
EC10
 3.95
  .73
 -.57
  .19
 -.49
  .19
 -.06
  .20
 -.57
  .16
 -.49
  .16
 -.06
  .17

14
A
EC7
 3.86
  .82
 -.66
  .20
 -.57
  .20
 -.15
  .21
 -.66
  .17
 -.57
  .17
 -.15
  .18

15
A
EC4
 3.09
  .98
-1.43
  .23
-1.34
  .23
 -.92
  .24
-1.43
  .19
-1.34
  .19
 -.92
  .20

16
B
No Errors
 4.28
  .69
 -.24
  .18
 -.16
  .18
  .27
  .19
 -.24
  .15
 -.16
  .15
  .27
  .16

17
B
EC19
 4.16
  .79
 -.36
  .19
 -.28
  .20
  .15
  .21
 -.36
  .16
 -.28
  .17
  .15
  .17

18
B
EC16
 4.18
  .74
 -.34
  .19
 -.26
  .19
  .17
  .20
 -.34
  .16
 -.26
  .16
  .17
  .17

19
B
EC13
 4.07
  .78
 -.45
  .19
 -.36
  .20
  .06
  .21
 -.45
  .16
 -.36
  .17
  .06
  .17

20
C/D/E
No Errors
 4.32
  .75
 -.20
  .19
 -.11
  .19
  .31
  .20
 -.20
  .16
 -.11
  .16
  .31
  .17

21
E
EPE1
 4.23
  .90
 -.29
  .21
 -.21
  .22
  .22
  .23
 -.29
  .18
 -.21
  .18
  .22
  .19

22
E
EPE2
 4.32
  .72
 -.20
  .18
 -.11
  .19
  .31
  .20
 -.20
  .15
 -.11
  .16
  .31
  .17

23
E
EPE3
 4.11
  .74
 -.41
  .19
 -.32
  .19
  .10
  .20
 -.41
  .16
 -.32
  .16
  .10
  .17

24
E
EPE4
 4.22
  .74
 -.30
  .19
 -.22
  .19
  .21
  .20
 -.30
  .16
 -.22
  .16
  .21
  .17

A grey (MOS cell shows significant differences between reference codec and CuT scores. When this difference is positive, its value is written in bold type. 

(MOS and MSD cells related to AMR-WB requirements are highlighted and darkened.

Cond
Ref
Codecs
MOSc
Sc

8
1
G722-64kbit/s
4.52
.56

9
2
G722-56kbit/s
4.44
.59

10
3
G722-48kbit/s
4.01
.67

Annex A.4 (continued): Experiment 1a-2, candidate O, Verification of Requirements

2- tailed t - test (95% confidence level) between codec under test and GSM-EFR reference codec.



C.u.T.
t – test (Ref -
CuT)  -- two tailed

Exp.
Cond.
Codec
Er.Pat.
MOSc
Sc
Yref
Sc
Sc
(MOS
MSD

1a
12
AMRWB-A
EC13
 4.01
  .79
 
Sref
Stest




13
AMRWB-A
EC10
 3.95
  .73
3.70
1.19
.73
.25
.28


14
AMRWB-A
EC7
 3.86
  .82
3.10
1.04
.82
.76
.27


15
AMRWB-A
EC4
 3.09
  .98
1.50
.72
.98
1.59
.24

1b
9
EFR
EC13
 3.78
  .80







10
EFR
EC10
 3.49 
  .85







11
EFR
EC7
 2.94
  .79







12
EFR
EC4
 1.46
  .63






Annex A.5 : Experiment 1a-3, candidate N, Overview

MOS results for males and females talkers and both genders


 Male talkers
Female talkers
MOSc
Sc
C.I.

Cond.
Codecs
Error Patterns
Level[dBov]
MOSc
Sc
MOSc
Sc
All talkers
All talkers
All talkers

1
DIRECT
-
-26dB/OVL
4.79
.46
4.71
.46
4.75
 .46
 .09

2
MNRU45dB


-
-26dB/OVL
4.60
.57
4.52
.55
4.56
 .56
 .11

3
MNRU37dB


-
-26dB/OVL
4.15
.65
3.60
.84
3.88
 .80
 .16

4
MNRU29dB


-
-26dB/OVL
3.48
.82
2.90
.78
3.19
 .85
 .17

5
MNRU21dB


-
-26dB/OVL
2.73
.89
2.21
.68
2.47
 .83
 .17

6
MNRU13dB


-
-26dB/OVL
1.81
.84
1.63
.76
1.72
 .80
 .16

7
MNRU05dB


-
-26dB/OVL
1.19
.45
1.19
.39
1.19
 .42
 .08

8
G722-64kbit/s
-
-26dB/OVL
4.54
.54
4.52
.55
4.53
 .54
 .11

9
G722-56kbit/s
-
-26dB/OVL
4.40
.57
4.44
.54
4.42
 .56
 .11

10
G722-48kbit/s
-
-26dB/OVL
3.77
.88
3.98
.67
3.88
 .78
 .16

11
AMRWB A
No Errors
-26dB/OVL
4.29
.80
4.29
.65
4.29
 .72
 .15

12
AMRWB A
EC13
-26dB/OVL
4.17
.75
3.98
.79
4.07
 .77
 .16

13
AMRWB A
EC10
-26dB/OVL
3.75
.79
3.81
.84
3.78
 .81
 .16

14
AMRWB A
EC7
-26dB/OVL
4.10
.83
3.77
.81
3.94
 .83
 .17

15
AMRWB A
EC4
-26dB/OVL
2.75
1.02
2.44
.92
2.59
 .98
 .20

16
AMRWB B
No Errors
-26dB/OVL
4.29
.62
4.29
.71
4.29
 .66
 .13

17
AMRWB B
EC19
-26dB/OVL
4.31
.55
4.08
.79
4.20
 .69
 .14

18
AMRWB B
EC16
-26dB/OVL
4.19
.82
3.85
.80
4.02
 .82
 .17

19
AMRWB B
EC13
-26dB/OVL
4.06
.70
4.04
.85
4.05
 .77
 .16

20
AMRWB C/D/E
No Errors
-26dB/OVL
4.60
.57
4.46
.65
4.53
 .61
 .12

21
AMRWB E
EPE1
-26dB/OVL
4.46
.74
4.33
.66
4.40
 .70
 .14

22
AMRWB E
EPE2
-26dB/OVL
4.21
.87
4.42
.68
4.31
 .79
 .16

23
AMRWB E
EPE3
-26dB/OVL
4.25
.73
4.15
.77
4.20
 .75
 .15

24
AMRWB E
EPE4
-26dB/OVL
4.29
.77
3.90
.81
4.09
 .81
 .16

Annex A.6 : Experiment 1a-3, candidate N, Verification of Requirements

1- and 2- tailed t - test (95% confidence level) between codec under test and reference codecs.



t-test    (ref.  -  CuT.)  -- two tailed
t-test    (ref.  -  CuT.)  -- one tailed


C.u.T.
Ref(1)-AMRWB
Ref(2)-AMRWB
Ref(3)-AMRWB
Ref(1)-AMRWB
Ref(2)-AMRWB
Ref(3)-AMRWB

Cond.
Applic.
Er.Patterns
MOSc
Sc
Diff
MSD
Diff
MSD
Diff
MSD
Diff
MSD
Diff
MSD
Diff
MSD

11
A
No Errors
 4.29
  .72
 -.24
  .18
 -.13
  .18
  .42
  .22
 -.24
  .15
 -.13
  .15
  .42
  .18

12
A
EC13
 4.07
  .77
 -.46
  .19
 -.34
  .19
  .20
  .22
 -.46
  .16
 -.34
  .16
  .20
  .19

13
A
EC10
 3.78
  .81
 -.75
  .20
 -.64
  .20
 -.09
  .23
 -.75
  .16
 -.64
  .17
 -.09
  .19

14
A
EC7
 3.94
  .83
 -.59
  .20
 -.48
  .20
  .06
  .23
 -.59
  .17
 -.48
  .17
  .06
  .19

15
A
EC4
 2.59
  .98
-1.94
  .23
-1.82
  .23
-1.28
  .25
-1.94
  .19
-1.82
  .19
-1.28
  .21

16
B
No Errors
 4.29
  .66
 -.24
  .17
 -.13
  .17
  .42
  .21
 -.24
  .14
 -.13
  .15
  .42
  .17

17
B
EC19
 4.20
  .69
 -.33
  .18
 -.22
  .18
  .32
  .21
 -.33
  .15
 -.22
  .15
  .32
  .18

18
B
EC16
 4.02
  .82
 -.51
  .20
 -.40
  .20
  .15
  .23
 -.51
  .17
 -.40
  .17
  .15
  .19

19
B
EC13
 4.05
  .77
 -.48
  .19
 -.36
  .19
  .18
  .22
 -.48
  .16
 -.36
  .16
  .18
  .19

20
C/D/E
No Errors
 4.53
  .61
  .00
  .17
  .11
  .17
  .66
  .20
  .00
  .14
  .11
  .14
  .66
  .17

21
E
EPE1
 4.40
  .70
 -.14
  .18
 -.02
  .18
  .52
  .21
 -.14
  .15
 -.02
  .15
  .52
  .18

22
E
EPE2
 4.31
  .79
 -.22
  .19
 -.10
  .19
  .44
  .22
 -.22
  .16
 -.10
  .16
  .44
  .19

23
E
EPE3
 4.20
  .75
 -.33
  .19
 -.22
  .19
  .32
  .22
 -.33
  .16
 -.22
  .16
  .32
  .18

24
E
EPE4
 4.09
  .81
 -.44
  .20
 -.32
  .20
  .22
  .23
 -.44
  .16
 -.32
  .17
  .22
  .19

A grey (MOS cell shows significant differences between reference codec and CuT scores. When this difference is positive, its value is written in bold type. 

(MOS and MSD cells related to AMR-WB requirements are highlighted and darkened.

Cond
Ref
Codecs
MOSc
Sc

8
1
G722-64kbit/s
4.53
.54

9
2
G722-56kbit/s
4.42
.56

10
3
G722-48kbit/s
3.88
.78

Annex A.6 (continued): Experiment 1a-3, candidate N, Verification of Requirements

2- tailed t - test (95% confidence level) between codec under test and GSM-EFR reference codec.



C.u.T.
t – test (Ref -
CuT)  -- two tailed

Exp.
Cond.
Codec
Er.Pat.
MOSc
Sc
Yref
Sc
Sc
(MOS
MSD

1a
12
AMRWB-A
EC13
 4.07
  .77
 
Sref
Stest




13
AMRWB-A
EC10
 3.78
  .81
3.75
1.19
.81
.03
.29


14
AMRWB-A
EC7
 3.94
  .83
3.14
1.05
.83
.80
.27


15
AMRWB-A
EC4
 2.59
  .98
1.51
.73
.98
1.08
.25

1b
9
EFR
EC13
 3.78
  .80







10
EFR
EC10
 3.49 
  .85







11
EFR
EC7
 2.94
  .79







12
EFR
EC4
 1.46
  .63






Annex A.7 : Experiment 1b, Reference experiment, Overview

MOS results for males and females talkers and both genders 


 Male talkers
Female talkers
MOSc
Sc
<C.I.

Cond.
Codecs
Error Patterns
Level[dBov]
MOSc
Sc
MOSc
Sc
All talkers
All talkers
All talkers

1
DIRECT
-
-26dB/OVL
4.54
.50
4.71
.46
4.63
 .49
 .10

2
MNRU30dB


-
-26dB/OVL
3.85
.71
3.67
.81
3.76
 .76
 .15

3
MNRU25dB


-
-26dB/OVL
3.21
.82
2.90
.63
3.05
 .75
 .15

4
MNRU20dB


-
-26dB/OVL
2.90
.78
2.42
.77
2.66
 .81
 .16

5
MNRU15dB


-
-26dB/OVL
2.23
.56
1.90
.69
2.06
 .65
 .13

6
MNRU10dB


-
-26dB/OVL
1.71
.65
1.42
.54
1.56
 .61
 .12

7
MNRU05dB


-
-26dB/OVL
1.19
.39
1.02
.14
1.10
 .31
 .06

8
EFR
No Errors
-26dB/OVL
4.10
.56
4.15
.77
4.13
 .67
 .14

9
EFR
EC13
-26dB/OVL
3.77
.88
3.79
.71
3.78
 .80
 .16

10
EFR
EC10
-26dB/OVL
3.63
.82
3.35
.86
3.49
 .85
 .17

11
EFR
EC7
-26dB/OVL
3.04
.85
2.83
.72
2.94
 .79
 .16

12
EFR
EC4
-26dB/OVL
1.63
.70
1.29
.50
1.46
 .63
 .13

Annex B: Codec performance in car/street noise

Annex B.1: Experiment 2a-1 (car noise), candidate J, Overview

Cond
Codec/Ref.

(2nd signal)
Application
Error Condition/

MNRU (Q dB)
DMOS

(mal. talk.)
DMOS

(fem. talk.)
DMOS

(all talk.)
StD

(all talk.)
CI

(all talk.)
PoW

(all talk.)

1
DIRECT
-
-
4,792
4,854
4,823
0,410
0,083
0

2
MNRU
-
45
4,688
4,667
4,677
0,492
0,100
0

3
MNRU
-
37
4,250
3,813
4,031
0,827
0,167
2

4
MNRU
-
29
3,417
3,083
3,250
0,871
0,176
16

5
MNRU
-
21
2,667
2,167
2,417
0,854
0,173
52

6
MNRU
-
13
1,604
1,458
1,531
0,597
0,121
91

7
MNRU
-
5
1,042
1,063
1,052
0,223
0,045
96

8
G.722 64k
-
No Errors
3,938
3,792
3,865
0,902
0,183
6

9
G.722 56k
-
No Errors
3,792
4,021
3,906
0,847
0,172
4

10
G.722 48k
-
No Errors
3,667
3,479
3,573
0,926
0,188
12

11
AMR-WB
A
No Errors
4,083
3,896
3,990
0,733
0,148
1

12
AMR-WB
A
EC13
4,083
3,979
4,031
0,911
0,185
4

13
AMR-WB
A
EC10
3,417
3,896
3,656
0,868
0,176
9

14
AMR-WB
A
EC7
3,250
3,125
3,188
0,886
0,180
18

15
AMR-WB
A
EC4
1,979
1,854
1,917
0,735
0,149
74

16

AMR-WB
B
No Errors
4,021
4,313
4,167
0,790
0,160
3

16

AMR-WB
B
EC19
4,229
4,271
4,250
0,768
0,156
2

17
AMR-WB
B
EC19
4,229
4,271
4,250
0,768
0,156
2

18
AMR-WB
B
EC16
3,917
3,792
3,854
0,940
0,190
7

19
AMR-WB
B
EC13
3,750
4,021
3,885
0,844
0,171
6

20
AMR-WB
C/D/E
No Errors
4,500
4,500
4,500
0,665
0,135
1

21
AMR-WB
E
EP-E-1
4,438
4,438
4,438
0,646
0,131
0

22
AMR-WB
E
EP-E-2
4,292
4,125
4,208
0,739
0,150
0

23
AMR-WB
E
EP-E-3
4,417
4,271
4,344
0,723
0,146
2

24
AMR-WB
E
EP-E-4
4,271
3,875
4,073
0,811
0,164
3

Annex B.2: Experiment 2a-1 (car noise), candidate J, Verification of the requirements

Cond
PoW
Ref
PoW
PoW (10%)
T
p/f

11
AMR-WB_A_NoEr
1
10
G722_48
12
21,6
21,282
Pass

12
AMR-WB_A_EC13
4
10
G722_48
12
21,6
13,962
Pass

161
AMR-WB_B_NoEr
3
9
G722_56
4
13,6
7,409
Pass

16

AMR-WB_B_EC19
2
10
G722_56
4
13,6
9,388
Pass

17
AMR-WB_B_EC19
2
10
G722_48
12
21,6
18,559
Pass

18
AMR-WB_B_EC16
7
10
G722_48
12
21,6
8,758
Pass

19
AMR-WB_B_EC13
6
10
G722_48
12
21,6
10,298
Pass

20
AMR-WB_CDE_NoEr
1
8
G722_64
6
15,6
14,056
Pass

21
AMR-WB_EP-E-1
0
9
G722_56
4
13,6
14,637
Pass

22
AMR-WB_EP-E-2
0
10
G722_48
12
21,6
24,338
Pass

23
AMR-WB_EP-E-3
2
10
G722_48
12
21,6
18,559
Pass

24
AMR-WB_EP-E-4
3
10
G722_48
12
21,6
16,130
Pass

Cond
DMOS
StD
Yref
StD
(DMOS
2 tailed T
p/f

12
AMR-WB_A_EC13
4,03
0,91

Stest




13
AMR-WB_A_EC10
3,66
0,87
3,88
0,87
-0,23
0,311
Pass

14
AMR-WB_A_EC07
3,19
0,89
2,94
0,89
0,25
0,279
Pass

15
AMR-WB_A_EC04
1,92
0,74
1,25
0,74
0,67
0,189
Pass

9
GSM_EFR_EC13
4,20
0,73

Sref




10
GSM_EFR_EC10
4,04
0,95

1,28




11
GSM_EFR_EC07
3,04
0,91

1,07




12
GSM_EFR_EC04
1,26
0,58

0,58




Annex B.3: Experiment 2a-2 (car noise), candidate L, Overview

Cond
Codec/Ref.

(2nd signal)
Application
Error Condition/

MNRU (Q dB)
DMOS

(mal. talk.)
DMOS

(fem. talk.)
DMOS

(all talk.)
StD

(all talk.)
CI

(all talk.)
PoW

(all talk.)

1
DIRECT
-
-
4,667
4,729
4,698
0,545
0,110
0

2
MNRU
-
45
4,646
4,500
4,573
0,594
0,120
0

3
MNRU
-
37
4,146
3,563
3,854
0,821
0,166
4

4
MNRU
-
29
3,229
2,729
2,979
0,846
0,171
27

5
MNRU
-
21
2,229
1,938
2,083
0,735
0,149
70

6
MNRU
-
13
1,438
1,271
1,354
0,542
0,110
95

7
MNRU
-
5
1,000
1,000
1,000
0,000
0,000
96

8
G.722 64k
-
No Errors
3,854
3,958
3,906
0,996
0,202
6

9
G.722 56k
-
No Errors
3,854
4,021
3,938
0,938
0,190
6

10
G.722 48k
-
No Errors
3,417
3,708
3,563
0,938
0,190
11

11
AMR-WB
A
No Errors
4,146
4,229
4,188
0,812
0,165
2

12
AMR-WB
A
EC13
4,125
4,021
4,073
0,837
0,170
3

13
AMR-WB
A
EC10
4,104
3,375
3,740
1,039
0,210
12

14
AMR-WB
A
EC7
3,708
3,125
3,417
0,948
0,192
15

15
AMR-WB
A
EC4
1,958
1,604
1,781
0,668
0,135
83

16
AMR-WB
B
No Errors
4,417
4,542
4,479
0,696
0,141
1

17
AMR-WB
B
EC19
4,313
4,229
4,271
0,801
0,162
1

18
AMR-WB
B
EC16
4,354
3,979
4,167
0,790
0,160
1

19
AMR-WB
B
EC13
4,063
3,917
3,990
0,888
0,180
4

20
AMR-WB
C/D/E
No Errors
4,583
4,417
4,500
0,616
0,125
0

21
AMR-WB
E
EP-E-1
4,438
4,438
4,438
0,708
0,143
0

22
AMR-WB
E
EP-E-2
4,479
4,479
4,479
0,665
0,135
0

23
AMR-WB
E
EP-E-3
4,104
4,250
4,177
0,883
0,179
5

24
AMR-WB
E
EP-E-4
4,125
4,208
4,167
0,790
0,160
2

Annex B.4 : Experiment 2a-2 (car noise), candidate L, Verification of the requirements

Cond
PoW
Ref
PoW
PoW (10%)
T
p/f

11
AMR-WB_A_NoEr
2
10
G722_48
11
20,6
17,350
Pass

12
AMR-WB_A_EC13
3
10
G722_48
11
20,6
14,965
Pass

16
AMR-WB_B_NoEr
1
9
G722_56
6
15,6
14,056
Pass

17
AMR-WB_B_EC19
1
10
G722_48
11
20,6
20,040
Pass

18
AMR-WB_B_EC16
1
10
G722_48
11
20,6
20,040
Pass

19
AMR-WB_B_EC13
4
10
G722_48
11
20,6
12,848
Pass

20
AMR-WB_CDE_NoEr
0
8
G722_64
6
15,6
16,980
Pass

21
AMR-WB_EP-E-1
0
9
G722_56
6
15,6
16,980
Pass

22
AMR-WB_EP-E-2
0
10
G722_48
11
20,6
23,076
Pass

23
AMR-WB_EP-E-3
5
10
G722_48
11
20,6
10,969
Pass

24
AMR-WB_EP-E-4
2
10
G722_48
11
20,6
17,350
Pass

Cond
DMOS
StD
Yref
StD
(DMOS
2 tailed T
p/f

12
AMR-WB_A_EC13
4,07
0,84

Stest




13
AMR-WB_A_EC10
3,74
1,04
3,92
0,837
-0,183
0,325
Pass

14
AMR-WB_A_EC07
3,42
0,95
2,96
1,039
0,4548
0,284
Pass

15
AMR-WB_A_EC04
1,78
0,67
1,25
0,948
0,531
0,179
Pass

9
GSM_EFR_EC13
4,20
0,73

Sref




10
GSM_EFR_EC10
4,04
0,95

1,237




11
GSM_EFR_EC07
3,04
0,91

1,048




12
GSM_EFR_EC04
1,26
0,58

0,586




Annex B.5: Experiment 2a-3 (car noise), candidate I, Overview

Cond
Codec/Ref.

(2nd signal)
Application
Error Condition/

MNRU (Q dB)
DMOS

(mal. talk.)
DMOS

(fem. talk.)
DMOS

(all talk.)
StD

(all talk.)
CI

(all talk.)
PoW

(all talk.)

1
DIRECT
-
-
4,771
4,792
4,781
0,440
0,089
0

2
MNRU
-
45
4,729
4,542
4,635
0,600
0,122
0

3
MNRU
-
37
4,292
3,625
3,958
0,972
0,197
8

4
MNRU
-
29
3,167
2,521
2,844
0,955
0,194
35

5
MNRU
-
21
2,188
1,938
2,063
0,708
0,143
73

6
MNRU
-
13
1,438
1,229
1,333
0,574
0,116
91

7
MNRU
-
5
1,125
1,042
1,083
0,278
0,056
96

8
G.722 64k
-
No Errors
3,854
3,792
3,823
1,056
0,214
15

9
G.722 56k
-
No Errors
3,667
3,667
3,667
1,043
0,211
15

10
G.722 48k
-
No Errors
3,646
3,313
3,479
0,917
0,186
14

11
AMR-WB
A
No Errors
3,896
3,979
3,938
0,949
0,192
9

12
AMR-WB
A
EC13
4,042
3,792
3,917
0,854
0,173
4

13
AMR-WB
A
EC10
3,542
3,500
3,521
0,906
0,184
12

14
AMR-WB
A
EC7
3,229
3,000
3,115
0,983
0,199
27

15
AMR-WB
A
EC4
1,813
1,604
1,708
0,753
0,153
85

16
AMR-WB
B
No Errors
3,875
4,083
3,979
0,973
0,197
9

17
AMR-WB
B
EC19
3,896
3,833
3,865
0,854
0,173
3

18
AMR-WB
B
EC16
4,000
3,875
3,938
0,818
0,166
4

19
AMR-WB
B
EC13
3,938
4,083
4,010
0,827
0,168
3

20
AMR-WB
C/D/E
No Errors
4,333
4,271
4,302
0,742
0,150
2

21
AMR-WB
E
EP-E-1
4,167
4,250
4,208
0,820
0,166
3

22
AMR-WB
E
EP-E-2
4,188
4,083
4,135
0,854
0,173
3

23
AMR-WB
E
EP-E-3
4,063
4,083
4,073
0,920
0,187
9

24
AMR-WB
E
EP-E-4
4,042
3,917
3,979
0,846
0,171
3

Annex B.6 : Experiment 2a-3 (car noise), candidate I, Verification of the requirements

Cond
PoW
Ref
PoW
PoW (10%)
T
p/f

11
AMR-WB_A_NoEr
9
10
G722_48
14
23,6
7,876
Pass

12
AMR-WB_A_EC13
4
10
G722_48
14
23,6
16,256
Pass

16
AMR-WB_B_NoEr
9
9
G722_56
15
24,6
8,779
Pass

17
AMR-WB_B_EC19
3
10
G722_48
14
23,6
18,519
Pass

18
AMR-WB_B_EC16
4
10
G722_48
14
23,6
16,256
Pass

19
AMR-WB_B_EC13
3
10
G722_48
14
23,6
18,519
Pass

20
AMR-WB_CDE_NoEr
2
8
G722_64
15
24,6
22,290
Pass

21
AMR-WB_EP-E-1
3
9
G722_56
15
24,6
19,742
Pass

22
AMR-WB_EP-E-2
3
10
G722_48
14
23,6
18,519
Pass

23
AMR-WB_EP-E-3
9
10
G722_48
14
23,6
7,876
Pass

24
AMR-WB_EP-E-4
3
10
G722_48
14
23,6
18,519
Pass

Cond
DMOS
StD
Yref
StD
(DMOS
2 tailed T
p/f

12
AMR-WB_A_EC13
3,92
0,85

Stest




13
AMR-WB_A_EC10
3,52
0,91
3,77
0,906
-0,25
0,305
Pass

14
AMR-WB_A_EC07
3,11
0,98
2,86
0,983
0,252
0,285
Pass

15
AMR-WB_A_EC04
1,71
0,75
1,24
0,753
0,471
0,189
Pass

9
GSM_EFR_EC13
4,20
0,73

Sref




10
GSM_EFR_EC10
4,04
0,95

1,215




11
GSM_EFR_EC07
3,04
0,91

1,019




12
GSM_EFR_EC04
1,26
0,58

0,56




Annex B.7: Experiment 2b-1 (street noise), candidate J, Overview

Cond
Codec/Ref.

(2nd signal)
Application
Error Condition/

MNRU (Q dB)
DMOS

(mal. talk.)
DMOS

(fem. talk.)
DMOS

(all talk.)
StD

(all talk.)
CI

(all talk.)
PoW

(all talk.)

1
DIRECT
-
-
4,813
4,833
4,823
0,384
0,078
0

2
MNRU
-
45
4,646
4,500
4,573
0,557
0,113
0

3
MNRU
-
37
4,375
3,833
4,104
0,827
0,168
2

4
MNRU
-
29
3,563
3,063
3,313
0,944
0,191
18

5
MNRU
-
21
2,729
2,021
2,375
1,008
0,204
59

6
MNRU
-
13
1,604
1,479
1,542
0,631
0,128
89

7
MNRU
-
5
1,083
1,063
1,073
0,261
0,053
96

8
G.722 64k
-
No Errors
3,583
3,250
3,417
0,959
0,194
14

9
G.722 56k
-
No Errors
3,458
3,354
3,406
1,022
0,207
14

10
G.722 48k
-
No Errors
3,521
3,500
3,510
0,871
0,176
12

11
AMR-WB
A
No Errors
4,229
4,188
4,208
0,870
0,176
2

12
AMR-WB
A
EC13
4,417
4,271
4,344
0,792
0,161
3

13
AMR-WB
A
EC10
4,083
4,146
4,115
0,928
0,188
5

14
AMR-WB
A
EC7
2,917
3,083
3,000
0,951
0,193
27

15
AMR-WB
A
EC4
2,021
1,771
1,896
0,946
0,192
74

161
AMR-WB
B
No Errors
4,396
4,313
4,354
0,767
0,156
3

162
AMR-WB
B
EC19
4,333
4,500
4,417
0,804
0,163
3

17
AMR-WB
B
EC19
4,333
4,500
4,417
0,804
0,163
3

18
AMR-WB
B
EC16
4,250
4,375
4,313
0,862
0,175
3

19
AMR-WB
B
EC13
4,083
4,313
4,198
0,866
0,175
3

20
AMR-WB
C/D/E
No Errors
4,729
4,729
4,729
0,552
0,112
0

21
AMR-WB
E
EP-E-1
4,542
4,604
4,573
0,677
0,137
0

22
AMR-WB
E
EP-E-2
4,542
4,604
4,573
0,661
0,134
1

23
AMR-WB
E
EP-E-3
4,563
4,563
4,563
0,646
0,131
0

24
AMR-WB
E
EP-E-4
4,375
4,521
4,448
0,793
0,161
3

Annex B.8 : Experiment 2b-1 (street noise), candidate J, Verification of the requirements

Cond
PoW
Ref
PoW
PoW (10%)
T
p/f

11
AMR-WB_A_NoEr
2
10
G722_48
12
21,6
18,559
Pass

12
AMR-WB_A_EC13
3
10
G722_48
12
21,6
16,130
Pass

161
AMR-WB_B_NoEr
3
9
G722_56
14
23,6
18,519
Pass

162
AMR-WB_B_EC19
3
9
G722_56
14
23,6
18,519
Pass

17
AMR-WB_B_EC19
3
10
G722_48
12
21,6
16,130
Pass

18
AMR-WB_B_EC16
3
10
G722_48
12
21,6
16,130
Pass

19
AMR-WB_B_EC13
3
10
G722_48
12
21,6
16,130
Pass

20
AMR-WB_CDE_NoEr
0
8
G722_64
14
23,6
26,907
Pass

21
AMR-WB_EP-E-1
0
9
G722_56
14
23,6
26,907
Pass

22
AMR-WB_EP-E-2
1
10
G722_48
12
21,6
21,282
Pass

23
AMR-WB_EP-E-3
0
10
G722_48
12
21,6
24,338
Pass

24
AMR-WB_EP-E-4
3
10
G722_48
12
21,6
16,130
Pass

Cond
DMOS
StD
Yref
StD
(DMOS
2 tailed T
p/f

12
AMR-WB_A_EC13
4,34
0,79

Stest




13
AMR-WB_A_EC10
4,11
0,93
4,18
0,928
-0,07
0,317
Pass

14
AMR-WB_A_EC07
3,00
0,95
3,19
0,951
-0,19
0,306
Pass

15
AMR-WB_A_EC04
1,90
0,95
1,34
0,946
0,555
0,231
Pass

9
GSM_EFR_EC13
4,27
0,85

Sref




10
GSM_EFR_EC10
4,11
0,97

1,27




11
GSM_EFR_EC07
3,15
1,02

1,187




12
GSM_EFR_EC04
1,33
0,61

0,646




Annex B.9: Experiment 2b-2 (street noise), candidate K, Overview

Cond
Codec/Ref.

(2nd signal)
Application
Error Condition/

MNRU (Q dB)
DMOS

(mal. talk.)
DMOS

(fem. talk.)
DMOS

(all talk.)
StD

(all talk.)
CI

(all talk.)
PoW

(all talk.)

1
DIRECT
-
-
4,938
4,917
4,927
0,261
0,053
0

2
MNRU
-
45
4,688
4,750
4,719
0,496
0,101
0

3
MNRU
-
37
4,604
3,854
4,229
0,788
0,160
2

4
MNRU
-
29
3,667
3,021
3,344
1,014
0,205
16

5
MNRU
-
21
2,729
2,167
2,448
0,819
0,166
53

6
MNRU
-
13
1,583
1,354
1,469
0,632
0,128
89

7
MNRU
-
5
1,146
1,042
1,094
0,327
0,066
95

8
G.722 64k
-
No Errors
4,000
3,438
3,719
0,948
0,192
8

9
G.722 56k
-
No Errors
4,063
3,813
3,938
1,044
0,212
9

10
G.722 48k
-
No Errors
3,771
3,583
3,677
0,957
0,194
12

11
AMR-WB
A
No Errors
3,313
3,438
3,375
0,943
0,191
13

12
AMR-WB
A
EC13
3,188
3,250
3,219
0,885
0,179
19

13
AMR-WB
A
EC10
2,604
2,542
2,573
0,867
0,176
43

14
AMR-WB
A
EC7
2,000
1,833
1,917
0,735
0,149
76

15
AMR-WB
A
EC4
1,167
1,063
1,115
0,320
0,065
96

16
AMR-WB
B
No Errors
3,771
3,458
3,615
0,910
0,184
8

17
AMR-WB
B
EC19
3,417
3,604
3,510
0,929
0,188
13

18
AMR-WB
B
EC16
3,354
3,417
3,385
0,838
0,170
9

19
AMR-WB
B
EC13
3,125
3,583
3,354
0,962
0,195
17

20
AMR-WB
C/D/E
No Errors
4,000
4,167
4,083
0,829
0,168
4

21
AMR-WB
E
EP-E-1
4,000
3,938
3,969
0,888
0,180
2

22
AMR-WB
E
EP-E-2
4,042
3,896
3,969
0,876
0,178
3

23
AMR-WB
E
EP-E-3
3,958
3,958
3,958
0,845
0,171
4

24
AMR-WB
E
EP-E-4
3,500
3,583
3,542
0,870
0,176
10

Annex B.10 : Experiment 2b-2 (street noise), candidate K, Verification of the requirements

Cond
PoW
Ref
PoW
PoW (10%)
T
p/f

11
AMR-WB_A_NoEr
13
10
G722_48
12
21,6
2,607
Pass

12
AMR-WB_A_EC13
19
10
G722_48
12
21,6
0,211
Pass

16
AMR-WB_B_NoEr
8
9
G722_56
9
18,6
4,903
Pass

17
AMR-WB_B_EC19
13
10
G722_48
12
21,6
2,607
Pass

18
AMR-WB_B_EC16
9
10
G722_48
12
21,6
6,172
Pass

19
AMR-WB_B_EC13
17
10
G722_48
12
21,6
0,686
Pass

20
AMR-WB_CDE_NoEr
4
8
G722_64
8
17,6
9,648
Pass

21
AMR-WB_EP-E-1
2
9
G722_56
9
18,6
14,984
Pass

22
AMR-WB_EP-E-2
3
10
G722_48
12
21,6
16,130
Pass

23
AMR-WB_EP-E-3
4
10
G722_48
12
21,6
13,962
Pass

24
AMR-WB_EP-E-4
10
10
G722_48
12
21,6
5,097
Pass

Cond
DMOS
StD
(DMOS
Yref
StD
(DMOS
2 tailed T
p/f

12
AMR-WB_A_EC13
3,22
0,88


Stest




13
AMR-WB_A_EC10
2,57
0,87

3,11
0,867
-0,54
0,282
Failed

14
AMR-WB_A_EC07
1,92
0,74

2,46
0,735
-0,54
0,241
Failed

15
AMR-WB_A_EC04
1,11
0,32

1,23
0,32
-0,11
0,112
Pass

9
GSM_EFR_EC13
4,27
0,85


Sref




10
GSM_EFR_EC10
4,11
0,97
-0,16

1,102




11
GSM_EFR_EC07
3,15
1,02
-1,13

0,942




12
GSM_EFR_EC04
1,33
0,61
-2,94

0,454




Annex B.11: Experiment 2b-3 (street noise), candidate M, Overview

Cond
Codec/Ref.

(2nd signal)
Application
Error Condition/

MNRU (Q dB)
DMOS

(mal. talk.)
DMOS

(fem. talk.)
DMOS

(all talk.)
StD

(all talk.)
CI

(all talk.)
PoW

(all talk.)

1
DIRECT
-
-
4,917
4,750
4,833
0,375
0,076
0

2
MNRU
-
45
4,729
4,563
4,646
0,523
0,106
0

3
MNRU
-
37
4,500
4,063
4,281
0,676
0,137
0

4
MNRU
-
29
3,750
3,104
3,427
1,023
0,207
17

5
MNRU
-
21
2,708
2,146
2,427
0,805
0,163
53

6
MNRU
-
13
1,729
1,375
1,552
0,630
0,128
89

7
MNRU
-
5
1,167
1,042
1,104
0,307
0,062
96

8
G.722 64k
-
No Errors
3,792
3,292
3,542
0,972
0,197
16

9
G.722 56k
-
No Errors
3,667
3,583
3,625
0,874
0,177
7

10
G.722 48k
-
No Errors
3,604
3,333
3,469
0,917
0,186
12

11
AMR-WB
A
No Errors
4,396
4,292
4,344
0,765
0,155
2

12
AMR-WB
A
EC13
4,333
4,083
4,208
0,820
0,166
3

13
AMR-WB
A
EC10
3,729
3,792
3,760
0,880
0,178
9

14
AMR-WB
A
EC7
3,167
3,375
3,271
0,946
0,192
18

15
AMR-WB
A
EC4
2,083
1,938
2,010
0,761
0,154
72

16
AMR-WB
B
No Errors
4,417
4,417
4,417
0,706
0,143
1

17
AMR-WB
B
EC19
4,375
4,083
4,229
0,888
0,180
4

18
AMR-WB
B
EC16
4,438
4,208
4,323
0,718
0,146
1

19
AMR-WB
B
EC13
4,146
4,146
4,146
0,711
0,144
0

20
AMR-WB
C/D/E
No Errors
4,375
4,438
4,406
0,719
0,146
0

21
AMR-WB
E
EP-E-1
4,500
4,333
4,417
0,749
0,152
1

22
AMR-WB
E
EP-E-2
4,583
4,479
4,531
0,648
0,131
0

23
AMR-WB
E
EP-E-3
4,500
4,479
4,490
0,680
0,138
2

24
AMR-WB
E
EP-E-4
4,208
4,396
4,302
0,835
0,169
3

Annex B.12 : Experiment 2b-3 (street noise), candidate M, Verification of the requirements

Cond

PoW
Ref

PoW
PoW (10%)
T
p/f

11
AMR-WB_A_NoEr
2
10
G722_48
12
21,6
18,559
Pass

12
AMR-WB_A_EC13
3
10
G722_48
12
21,6
16,130
Pass

16
AMR-WB_B_NoEr
1
9
G722_56
7
16,6
15,223
Pass

17
AMR-WB_B_EC19
4
10
G722_48
12
21,6
13,962
Pass

18
AMR-WB_B_EC16
1
10
G722_48
12
21,6
21,282
Pass

19
AMR-WB_B_EC13
0
10
G722_48
12
21,6
24,338
Pass

20
AMR-WB_CDE_NoEr
0
8
G722_64
16
25,6
29,538
Pass

21
AMR-WB_EP-E-1
1
9
G722_56
7
16,6
15,223
Pass

22
AMR-WB_EP-E-2
0
10
G722_48
12
21,6
24,338
Pass

23
AMR-WB_EP-E-3
2
10
G722_48
12
21,6
18,559
Pass

24
AMR-WB_EP-E-4
3
10
G722_48
12
21,6
16,130
Pass

Cond
DMOS
StD
(DMOS
Yref
StD
(DMOS
2 tailed T
p/f

12
AMR-WB_A_EC13
4,21
0,82


Stest




13
AMR-WB_A_EC10
3,76
0,88

4,06
0,88
-0,29
0,309
Pass

14
AMR-WB_A_EC07
3,27
0,95

3,1
0,946
0,166
0,301
Pass

15
AMR-WB_A_EC04
2,01
0,76

1,33
0,761
0,683
0,198
Pass

9
GSM_EFR_EC13
4,27
0,85


Sref




10
GSM_EFR_EC10
4,11
0,97
-0,16

1,256




11
GSM_EFR_EC07
3,15
1,02
-1,13

1,16




12
GSM_EFR_EC04
1,33
0,61
-2,94

0,623




Annex B.13: Experiment 2c (car noise), Overview

Cond
Codec/Ref.

(2nd signal)
Error Condition/

MNRU (Q dB)
DMOS

(mal. talk.)
DMOS

(fem. talk.)
DMOS

(all talk.)
StD

(all talk.)
CI

(all talk.)
PoW

(all talk.)

1
DIRECT
-
4,604
4,813
4,708
0,521
0,106
0

2
MNRU
30
4,292
4,292
4,292
0,710
0,144
1

3
MNRU
25
4,104
3,583
3,844
0,944
0,191
6

4
MNRU
20
3,604
3,104
3,354
0,858
0,174
14

5
MNRU
15
2,688
2,458
2,573
0,830
0,168
44

6
MNRU
10
1,708
1,729
1,719
0,660
0,134
85

7
MNRU
5
1,417
1,229
1,323
0,533
0,108
93

8
GSM EFR
No Errors
4,333
4,354
4,344
0,737
0,149
2

9
GSM EFR
EC13
4,292
4,104
4,198
0,734
0,149
1

10
GSM EFR
EC10
4,146
3,938
4,042
0,951
0,193
7

11
GSM EFR
EC7
2,938
3,146
3,042
0,905
0,183
23

12
GSM EFR
EC4
1,208
1,313
1,260
0,585
0,118
89

Annex B.14 : Experiment 2d (street noise), Verification of the requirements

Cond
Codec/Ref.

(2nd signal)
Error Condition/

MNRU (Q dB)
DMOS

(mal. talk.)
DMOS

(fem. talk.)
DMOS

(all talk.)
StD

(all talk.)
CI

(all talk.)
PoW

(all talk.)

1
DIRECT
-
4,750
4,833
4,792
0,433
0,088
0

2
MNRU
30
4,729
4,250
4,490
0,649
0,131
0

3
MNRU
25
4,250
3,479
3,865
0,854
0,173
3

4
MNRU
20
3,604
3,000
3,302
1,048
0,212
19

5
MNRU
15
2,813
2,396
2,604
0,912
0,185
44

6
MNRU
10
2,021
1,604
1,813
0,862
0,175
75

7
MNRU
5
1,354
1,292
1,323
0,513
0,104
94

8
GSM EFR
No Errors
4,417
4,479
4,448
0,724
0,147
2

9
GSM EFR
EC13
4,229
4,313
4,271
0,852
0,173
3

10
GSM EFR
EC10
4,250
3,979
4,115
0,972
0,197
5

11
GSM EFR
EC7
3,167
3,125
3,146
1,015
0,206
24

12
GSM EFR
EC4
1,292
1,375
1,333
0,610
0,124
91

� Contact persons : 	


Dominique PASCAL			Wiebke Johannsen	


		France Telecom R&D			T-Nova, Berkom


DIH/EQS					Quality Assessment


		Tel : + 33 2 96 05 15 78			Tel: +49 30 34 97 23 76		 


		Fax : + 33 2 96 05 13 16			Fax: + 49 30 34 97 23 77		 


		E-mail : dominique.pascal@rd.francetelecom.fr	E-mail: wiebke.johannsen@telekom.de


�  Result for the right application.


2 To handle the processing problem declared by Candidate J, it was agreed that, for the purpose of the analysis phase, the results of condition 16 in all test labs should be replaced with the results of condition 17.
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