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1. Testing Facility

Listening test software was run on PCs with high quality sound cards. Four machines were used to play the samples to the listeners and to gather their answers. These machines resided outside the listening room with built-in cable connections into the room to monitors, keyboards and audio devices. Samples were presented monaurally to the listeners over a high quality Sennheiser HD 25 headphone with other earpiece removed.

2. Listener Information

Listeners were recruited from many different kind of sports and leisure time clubs to get proper variety in different genders and ages. Listeners include ? females and ? males. There were ? listeners under 26 years, ? from 26-40 and ? over 40 years old. Listeners were required to have normal hearing in at least one ear. All listeners had Finnish as native language. 

3. Input Source Material

Source material was balanced Finnish sentences recorded according to ITU-T recommendation P.800 [1].

4. Presentation Levels

A calibrated 1kHz reference sinusoidal tone was used to define the active speech level based on the equalized level of the input material. This tone was measured at the earpiece through an artificial head. The SPL was then adjusted to 79dB. Measurement was made with sound pressure level meter ONO SOKKI LA-220.

5. Listening Environment

Listeners were placed in an acoustic isolation room. The room dimension is 5.84 m x 5.32 m x 2.67 m. The background noise rating curve fulfils ISO NR10 requirement. The reverberation time of the room is less than 250 ms. Listeners were seated along the walls with acoustic screens between them so that they could not see the responses made by other subjects. 

6. Environmental Noise

Environmental noise was fed into the room with the required Hoth spectrum to represent typical room noise at the required 30 dBA level. The level was measured with the sound pressure level meter. Six loudspeaker units were used to ensure uniform coverage for all six listeners in the noise field. Speakers were seated in the center of the listening room and positioned so that sound pressure level was 30 dBA above the centre of the seat of every subject's chair.

The listening tests conform to the procedures outlined in the test plan (S4-101307R) [2].
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Annex A1. Test results for experiment 1A




YC,m (male talkers)

YC,f (female talkers)

YC
SC
CIC

Cond.
Description
Factors
Male 1
Male 2
Fem.1
Fem.2
All talkers
All talkers
All talkers

1
Direct
-
4.50
4.46
4.46
3.92
4.33
0.64
0.13

2
MNRU
Q=42dB
4.13
4.21
4.33
3.88
4.14
0.69
0.14

3
MNRU
Q=36dB
3.88
4.25
3.67
3.63
3.85
0.85
0.17

4
MNRU
Q=30dB
3.29
3.50
3.04
3.04
3.22
0.84
0.17

5
MNRU
Q=24dB
2.54
2.63
2.42
2.25
2.46
0.87
0.18

6
MNRU
Q=18dB
1.75
2.04
1.63
1.38
1.70
0.67
0.14

7
MNRU
Q=12dB
1.33
1.42
1.29
1.21
1.31
0.60
0.12

8
MNRU
Q=6dB
1.08
1.04
1.08
1.04
1.06
0.24
0.05

9
G.722-64
Nominal, single coding
4.13
3.88
3.88
3.67
3.89
0.71
0.14

10
G.722-64
Nominal, self-tandem
3.63
3.67
3.96
3.46
3.68
0.88
0.18

11
G.722-64
High, single coding
4.04
4.13
4.17
3.67
4.00
0.71
0.14

12
G.722-64
Low, single coding
3.42
3.21
3.46
2.96
3.26
1.12
0.23

13
G722.1-24
Nominal, single coding
4.08
3.54
4.08
3.75
3.86
0.80
0.16

14
G722.1-24
Nominal, self-tandem
3.75
3.04
3.75
3.42
3.49
0.88
0.18

15
G722.1-24
High, single coding
3.88
3.79
4.21
3.71
3.90
0.72
0.15

16
G722.1-24
Low, single coding
3.58
3.08
3.50
3.08
3.31
0.91
0.18

17
G.722-48
Nominal, single coding
3.67
3.54
3.75
3.17
3.53
0.83
0.17

18
G.722-48
Nominal, self-tandem
3.46
3.13
3.13
2.83
3.14
0.91
0.19

19
G.722-48
High, single coding
4.00
3.75
3.75
3.50
3.75
0.79
0.16

20
G.722-48
Low, single coding
2.67
2.79
3.17
2.71
2.83
1.00
0.20

21
Mode 0 (6.6 kbit/s)
Nominal, single coding
3.83
3.33
3.54
2.88
3.40
0.69
0.14

22
Mode 0 (6.6 kbit/s)
Nominal, self-tandem
3.08
2.96
2.50
2.25
2.70
0.84
0.17

23
Mode 0 (6.6 kbit/s)
High, single coding
3.42
3.33
3.42
2.79
3.24
0.79
0.16

24
Mode 0 (6.6 kbit/s)
Low, single coding
3.17
2.58
3.00
2.42
2.79
0.83
0.17

25
Mode 1 (8.85 kbit/s)
Nominal, single coding
4.13
3.88
3.88
3.29
3.79
0.77
0.16

26
Mode 1 (8.85 kbit/s)
Nominal, self-tandem
3.71
3.33
3.46
2.75
3.31
0.74
0.15

27
Mode 1 (8.85 kbit/s)
High, single coding
4.08
3.67
3.75
3.42
3.73
0.79
0.16

28
Mode 1 (8.85 kbit/s)
Low, single coding
3.25
3.04
3.50
2.71
3.13
0.94
0.19

29
Mode 2 (12.65 kbit/s)
Nominal, single coding
3.96
3.88
4.04
3.50
3.84
0.72
0.15

30
Mode 2 (12.65 kbit/s)
Nominal, self-tandem
3.83
3.79
3.75
3.46
3.71
0.69
0.14

31
Mode 2 (12.65 kbit/s)
High, single coding
3.92
3.83
4.21
3.33
3.82
0.78
0.16

32
Mode 2 (12.65 kbit/s)
Low, single coding
3.75
3.63
3.75
3.25
3.59
0.75
0.15

33
Mode 3 (14.25 kbit/s)
Nominal, single coding
4.13
3.92
4.21
3.67
3.98
0.75
0.15

34
Mode 3 (14.25 kbit/s)
Nominal, self-tandem
4.04
3.71
3.92
3.29
3.74
0.73
0.15

35
Mode 3 (14.25 kbit/s)
High, single coding
4.17
3.92
4.13
3.46
3.92
0.78
0.16

36
Mode 3 (14.25 kbit/s)
Low, single coding
3.63
3.75
3.79
3.54
3.68
0.72
0.15

37
Mode 4 (15.85 kbit/s)
Nominal, single coding
4.04
4.00
4.21
3.46
3.93
0.80
0.16

38
Mode 4 (15.85 kbit/s)
Nominal, self-tandem
4.00
4.00
4.00
3.67
3.92
0.72
0.15

39
Mode 4 (15.85 kbit/s)
High, single coding
4.08
4.04
4.33
3.42
3.97
0.76
0.15

40
Mode 4 (15.85 kbit/s)
Low, single coding
4.00
3.50
3.92
3.42
3.71
0.89
0.18

41
Mode 5 (18.25 kbit/s)
Nominal, single coding
4.42
4.04
4.17
3.71
4.08
0.68
0.14

42
Mode 5 (18.25 kbit/s)
Nominal, self-tandem
4.21
3.92
4.33
3.75
4.05
0.72
0.15

43
Mode 5 (18.25 kbit/s)
High, single coding
4.08
4.13
4.21
3.58
4.00
0.78
0.16

44
Mode 5 (18.25 kbit/s)
Low, single coding
4.17
3.67
4.04
3.50
3.84
0.77
0.16

45
Mode 6 (19.85 kbit/s)
Nominal, single coding
4.21
4.04
4.08
3.75
4.02
0.75
0.15

46
Mode 6 (19.85 kbit/s)
Nominal, self-tandem
4.29
3.75
4.13
3.54
3.93
0.81
0.16

47
Mode 6 (19.85 kbit/s)
High, single coding
4.13
3.79
4.08
3.75
3.94
0.66
0.13

48
Mode 6 (19.85 kbit/s)
Low, single coding
3.96
3.63
4.13
3.38
3.77
0.77
0.16

49
Mode 7 (23.05 kbit/s)
Nominal, single coding
4.29
4.00
4.42
3.88
4.15
0.71
0.14

50
Mode 7 (23.05 kbit/s)
Nominal, self-tandem
4.08
3.96
4.21
3.58
3.96
0.75
0.15

51
Mode 7 (23.05 kbit/s)
High, single coding
4.04
3.92
4.29
3.42
3.92
0.82
0.17

52
Mode 7 (23.05 kbit/s)
Low, single coding
3.79
3.50
4.04
3.50
3.71
0.79
0.16

53
Mode 8 (23.85 kbit/s)
Nominal, single coding
4.42
3.63
4.38
3.71
4.03
0.72
0.15

54
Mode 8 (23.85 kbit/s)
Nominal, self-tandem
4.17
3.67
4.29
3.17
3.82
0.82
0.17

55
Mode 8 (23.85 kbit/s)
High, single coding
4.21
3.71
4.25
3.75
3.98
0.86
0.17

56
Mode 8 (23.85 kbit/s)
Low, single coding
3.83
3.54
3.79
3.50
3.67
0.84
0.17

Annex A2. Performance requirements measured against G.722 at 48 kbit/s
Cond.
Description
Factors
Yc
Sc
Yref
Sref
Yref-Yc
Test
Req.

1
Direct
-
4.33
0.64






2
MNRU
Q=42dB
4.14
0.69






3
MNRU
Q=36dB
3.85
0.85






4
MNRU
Q=30dB
3.22
0.84






5
MNRU
Q=24dB
2.46
0.87






6
MNRU
Q=18dB
1.70
0.67






7
MNRU
Q=12dB
1.31
0.60






8
MNRU
Q=6dB
1.06
0.24






9
G.722-64
Nominal, single coding
3.89
0.71






10
G.722-64
Nominal, self-tandem
3.68
0.88






11
G.722-64
High, single coding
4.00
0.71






12
G.722-64
Low, single coding
3.26
1.12






13
G722.1-24
Nominal, single coding
3.86
0.80






14
G722.1-24
Nominal, self-tandem
3.49
0.88






15
G722.1-24
High, single coding
3.90
0.72






16
G722.1-24
Low, single coding
3.31
0.91






17
G.722-48
Nominal, single coding
3.53
0.83






18
G.722-48
Nominal, self-tandem
3.14
0.91






19
G.722-48
High, single coding
3.75
0.79






20
G.722-48
Low, single coding
2.83
1.00






21
Mode 0 (6.6 kbit/s)
Nominal, single coding
3.40
0.69
3.53
0.83
0.14
0.18
PASS

22
Mode 0 (6.6 kbit/s)
Nominal, self-tandem
2.70
0.84
3.14
0.91
0.44
0.21
FAIL

23
Mode 0 (6.6 kbit/s)
High, single coding
3.24
0.79
3.75
0.79
0.51
0.19
FAIL

24
Mode 0 (6.6 kbit/s)
Low, single coding
2.79
0.83
2.83
1.00
0.04
0.22
PASS

25
Mode 1 (8.85 kbit/s)
Nominal, single coding
3.79
0.77
3.53
0.83
-0.26
0.19
PASS

26
Mode 1 (8.85 kbit/s)
Nominal, self-tandem
3.31
0.74
3.14
0.91
-0.18
0.20
PASS

27
Mode 1 (8.85 kbit/s)
High, single coding
3.73
0.79
3.75
0.79
0.02
0.19
PASS

28
Mode 1 (8.85 kbit/s)
Low, single coding
3.13
0.94
2.83
1.00
-0.29
0.23
PASS

29
Mode 2 (12.65 kbit/s)
Nominal, single coding
3.84
0.72
3.53
0.83
-0.31
0.19
PASS

30
Mode 2 (12.65 kbit/s)
Nominal, self-tandem
3.71
0.69
3.14
0.91
-0.57
0.19
PASS

31
Mode 2 (12.65 kbit/s)
High, single coding
3.82
0.78
3.75
0.79
-0.07
0.19
PASS

32
Mode 2 (12.65 kbit/s)
Low, single coding
3.59
0.75
2.83
1.00
-0.76
0.21
PASS

33
Mode 3 (14.25 kbit/s)
Nominal, single coding
3.98
0.75
3.53
0.83
-0.45
0.19
PASS

34
Mode 3 (14.25 kbit/s)
Nominal, self-tandem
3.74
0.73
3.14
0.91
-0.60
0.20
PASS

35
Mode 3 (14.25 kbit/s)
High, single coding
3.92
0.78
3.75
0.79
-0.17
0.19
PASS

36
Mode 3 (14.25 kbit/s)
Low, single coding
3.68
0.72
2.83
1.00
-0.84
0.21
PASS

37
Mode 4 (15.85 kbit/s)
Nominal, single coding
3.93
0.80
3.53
0.83
-0.40
0.19
PASS

38
Mode 4 (15.85 kbit/s)
Nominal, self-tandem
3.92
0.72
3.14
0.91
-0.78
0.20
PASS

39
Mode 4 (15.85 kbit/s)
High, single coding
3.97
0.76
3.75
0.79
-0.22
0.19
PASS

40
Mode 4 (15.85 kbit/s)
Low, single coding
3.71
0.89
2.83
1.00
-0.88
0.23
PASS

41
Mode 5 (18.25 kbit/s)
Nominal, single coding
4.08
0.68
3.53
0.83
-0.55
0.18
PASS

42
Mode 5 (18.25 kbit/s)
Nominal, self-tandem
4.05
0.72
3.14
0.91
-0.92
0.20
PASS

43
Mode 5 (18.25 kbit/s)
High, single coding
4.00
0.78
3.75
0.79
-0.25
0.19
PASS

44
Mode 5 (18.25 kbit/s)
Low, single coding
3.84
0.77
2.83
1.00
-1.01
0.21
PASS

45
Mode 6 (19.85 kbit/s)
Nominal, single coding
4.02
0.75
3.53
0.83
-0.49
0.19
PASS

46
Mode 6 (19.85 kbit/s)
Nominal, self-tandem
3.93
0.81
3.14
0.91
-0.79
0.21
PASS

47
Mode 6 (19.85 kbit/s)
High, single coding
3.94
0.66
3.75
0.79
-0.19
0.17
PASS

48
Mode 6 (19.85 kbit/s)
Low, single coding
3.77
0.77
2.83
1.00
-0.94
0.21
PASS

49
Mode 7 (23.05 kbit/s)
Nominal, single coding
4.15
0.71
3.53
0.83
-0.61
0.18
PASS

50
Mode 7 (23.05 kbit/s)
Nominal, self-tandem
3.96
0.75
3.14
0.91
-0.82
0.20
PASS

51
Mode 7 (23.05 kbit/s)
High, single coding
3.92
0.82
3.75
0.79
-0.17
0.19
PASS

52
Mode 7 (23.05 kbit/s)
Low, single coding
3.71
0.79
2.83
1.00
-0.88
0.22
PASS

53
Mode 8 (23.85 kbit/s)
Nominal, single coding
4.03
0.72
3.53
0.83
-0.50
0.19
PASS

54
Mode 8 (23.85 kbit/s)
Nominal, self-tandem
3.82
0.82
3.14
0.91
-0.69
0.21
PASS

55
Mode 8 (23.85 kbit/s)
High, single coding
3.98
0.86
3.75
0.79
-0.23
0.20
PASS

56
Mode 8 (23.85 kbit/s)
Low, single coding
3.67
0.84
2.83
1.00
-0.83
0.22
PASS

Annex A3. Test results for experiment 6B

Cond.
Description
Factors
Male 1
Male 2
Fem.1
Fem.2
YC
SC
CIC
1
2
3
4
5
PoW

C01
Direct
-
4.75
4.54
4.83
4.92
4.76
0.45
0.09


1
21
74
0.0%

C02
MNRU
Q=45dB
4.83
4.79
4.88
4.92
4.85
0.35
0.07



14
82
0.0%

C03
MNRU
Q=35dB
4.50
4.54
4.71
4.79
4.64
0.56
0.11


4
27
65
0.0%

C04
MNRU
Q=25dB
2.58
2.71
3.21
3.58
3.02
0.92
0.19
4
23
40
25
4
28.1%

C05
MNRU
Q=15dB
1.58
1.71
1.71
2.00
1.75
0.63
0.13
34
52
10


89.6%

C06
MNRU
Q=5dB
1.13
1.08
1.17
1.13
1.13
0.33
0.07
84
12



100.0%

C07
G.722-64
Nominal, no errors
4.29
4.00
4.58
4.50
4.34
0.78
0.16

2
12
33
49
2.1%

C08
G.722-56
Nominal, no errors
4.25
4.04
4.17
4.21
4.17
0.91
0.19

6
15
32
43
6.3%

C09
G.722-48
Nominal, no errors
4.08
4.21
4.17
4.17
4.16
0.81
0.16

3
16
40
37
3.1%

C10
Mode 0 (6.6 kbit/s)
Nominal, no errors
3.21
2.83
3.83
3.46
3.33
0.95
0.19
1
19
33
33
10
20.8%

C11
Mode 0 (6.6 kbit/s)
C/I = 5 dB (FER ≈ 1.0 %)
3.54
2.92
3.38
3.33
3.29
0.93
0.19
1
19
36
31
9
20.8%

C12
Mode 0 (6.6 kbit/s)
C/I = 4 dB (FER ≈ 2.2 %)
2.92
2.79
3.04
3.13
2.97
0.93
0.19
4
27
37
24
4
32.3%

C13
Mode 0 (6.6 kbit/s)
C/I = 3 dB (FER ≈ 5.0 %)
2.83
2.58
3.17
3.08
2.92
0.99
0.20
9
21
38
25
3
31.3%

C14
Mode 1 (8.85 kbit/s)
Nominal, no errors
3.79
3.46
4.04
3.83
3.78
0.85
0.17

8
23
47
18
8.3%

C15
Mode 1 (8.85 kbit/s)
C/I = 6 dB (FER ≈ 1.0 %)
3.83
3.42
3.79
3.63
3.67
0.82
0.17

11
20
55
10
11.5%

C16
Mode 1 (8.85 kbit/s)
C/I = 5 dB (FER ≈ 2.5 %)
3.42
3.08
3.75
3.58
3.46
1.03
0.21
2
17
27
35
15
19.8%

C17
Mode 1 (8.85 kbit/s)
C/I = 4 dB (FER ≈ 5.7 %)
2.33
2.29
3.00
2.75
2.59
1.01
0.20
16
27
34
18
1
44.8%

C18
Mode 2 (12.65 kbit/s)
Nominal, no errors
4.29
4.17
4.67
4.50
4.41
0.61
0.12


6
45
45
0.0%

C19
Mode 2 (12.65 kbit/s)
C/I = 10 dB (FER ≈ 0.4 %)
4.42
4.33
4.38
4.08
4.30
0.74
0.15

2
10
41
43
2.1%

C20
Mode 2 (12.65 kbit/s)
C/I = 9 dB (FER ≈ 1.0 %)
3.92
3.88
4.54
4.33
4.17
0.85
0.17

4
16
36
40
4.2%

C21
Mode 2 (12.65 kbit/s)
C/I = 8 dB (FER ≈ 2.1 %)
3.67
3.67
4.13
3.83
3.82
0.83
0.17

7
22
48
19
7.3%

C22
Mode 2 (12.65 kbit/s)
C/I = 7 dB (FER ≈ 4.6 %)
3.88
3.17
3.71
3.46
3.55
1.07
0.22
6
8
26
39
17
14.6%

C23
Mode 3 (14.25 kbit/s)
Nominal, no errors
4.67
4.29
4.83
4.50
4.57
0.68
0.14

1
7
24
64
1.0%

C24
Mode 3 (14.25 kbit/s)
C/I = 12 dB (FER ≈ 0.2 %)
4.54
4.17
4.67
4.46
4.46
0.68
0.14

1
7
35
53
1.0%

C25
Mode 3 (14.25 kbit/s)
C/I = 11 dB (FER ≈ 0.7 %)
4.33
4.29
4.42
4.50
4.39
0.70
0.14

1
9
38
48
1.0%

C26
Mode 3 (14.25 kbit/s)
C/I = 10 dB (FER ≈ 1.7 %)
4.25
3.75
4.58
4.33
4.23
0.83
0.17
1
1
15
37
42
2.1%

C27
Mode 3 (14.25 kbit/s)
C/I = 9 dB (FER ≈ 3.3 %)
3.71
3.42
4.08
4.00
3.80
0.99
0.20
3
7
19
44
23
10.4%

C28
Mode 4 (15.85 kbit/s)
Nominal, no errors
4.38
4.50
4.79
4.54
4.55
0.68
0.14

1
7
26
62
1.0%

C29
Mode 4 (15.85 kbit/s)
C/I = 13 dB (FER ≈ 0.2 %)
4.46
4.50
4.46
4.75
4.54
0.65
0.13

1
5
31
59
1.0%

C30
Mode 4 (15.85 kbit/s)
C/I = 12 dB (FER ≈ 0.7 %)
4.29
4.21
4.50
4.58
4.40
0.73
0.15

1
11
33
51
1.0%

C31
Mode 4 (15.85 kbit/s)
C/I = 11 dB (FER ≈ 1.4 %)
3.96
3.75
4.67
4.42
4.20
0.88
0.18

5
14
34
43
5.2%

C32
Mode 4 (15.85 kbit/s)
C/I = 10 dB (FER ≈ 3.1 %)
3.96
3.71
4.33
4.04
4.01
0.83
0.17

2
26
37
31
2.1%

C33
Mode 5 (18.25 kbit/s)
Nominal, no errors
4.67
4.54
4.67
4.79
4.67
0.54
0.11


3
26
67
0.0%

C34
Mode 5 (18.25 kbit/s)
C/I = 15 dB (FER ≈ 0.6 %)
4.46
4.21
4.83
4.83
4.58
0.66
0.13

1
6
25
64
1.0%

C35
Mode 5 (18.25 kbit/s)
C/I = 14 dB (FER ≈ 1.4 %)
4.46
4.38
4.79
4.46
4.52
0.65
0.13


8
30
58
0.0%

C36
Mode 5 (18.25 kbit/s)
C/I = 13 dB (FER ≈ 2.7 %)
4.08
3.83
4.54
4.38
4.21
0.88
0.18

4
17
30
45
4.2%

C37
Mode 6 (19.85 kbit/s)
Nominal, no errors
4.54
4.71
4.83
4.58
4.67
0.57
0.12


5
22
69
0.0%

C38
Mode 6 (19.85 kbit/s)
C/I = 14 dB (FER ≈ 0.5 %)
4.38
3.83
4.58
4.63
4.35
0.74
0.15

2
9
38
47
2.1%

C39
Mode 6 (19.85 kbit/s)
C/I = 13 dB (FER ≈ 1.1 %)
3.96
4.08
4.63
4.25
4.23
0.75
0.15

2
12
44
38
2.1%

C40
Mode 6 (19.85 kbit/s)
C/I = 12 dB (FER ≈ 2.5 %)
3.75
3.50
4.25
4.00
3.88
0.87
0.18

5
28
37
26
5.2%

Annex A4. Performance requirements measured against G.722 at 48 kbit/s and 56 kbit/s

Reference
Test Codec
N
PoW(R)
PoW(C)
R
T
Test

G.722-48
Mode 0 (6.6 kbit/s)
96
3
20
12.6
2.0
Pass

G.722-48
Mode 1 (8.85 kbit/s)
96
3
8
12.6
1.2
Pass

G.722-48
Mode 2 (12.65 kbit/s)
96
3
0
12.6
13.5
Pass

G.722-48
Mode 3 (14.25 kbit/s)
96
3
1
12.6
10.6
Pass

G.722-48
Mode 4 (15.85 kbit/s)
96
3
1
12.6
10.6
Pass

G.722-48
Mode 5 (18.25 kbit/s)
96
3
0
12.6
13.5
Pass

G.722-48
Mode 6 (19.85 kbit/s)
96
3
0
12.6
13.5
Pass

G.722-56
Mode 0 (6.6 kbit/s)
96
6
20
15.6
0.7
Pass

G.722-56
Mode 1 (8.85 kbit/s)
96
6
8
15.6
2.8
Pass

G.722-56
Mode 2 (12.65 kbit/s)
96
6
0
15.6
17.0
Pass

G.722-56
Mode 3 (14.25 kbit/s)
96
6
1
15.6
14.1
Pass

G.722-56
Mode 4 (15.85 kbit/s)
96
6
1
15.6
14.1
Pass

G.722-56
Mode 5 (18.25 kbit/s)
96
6
0
15.6
17.0
Pass

G.722-56
Mode 6 (19.85 kbit/s)
96
6
0
15.6
17.0
Pass

