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Test results on 8PSK HR speech

1 Background

In the 8-PSK HR channel coding selection document [1] requirements on the 8-PSK HR channel coding proposals are given as well as a requirement on deliverables including simulation results and a description of the proposed coding scheme. Document GP-010732 [2] describes the Ericsson 8-PSK HR channel coding scheme. The coding scheme follows the requirements set up in [1] e.g. TCH/AFS class allocation, RSC codes with existing polynomials etc. In this document the required simulation results are presented. In section 2 objective results are reported for all eight AMR modes on the O-TCH/AHS channel. Section 3 reports the results from a subjective listening test following the test plan [3] that was adopted at TSG GERAN #3. 

2 Objective test results

Figure 1 to 8 show the frame erasure rate (FER) and the class 1B residual bit error rate for all 8 AMR modes. The length of the simulations are 10000 speech frames. The error masks provided by Nortel Networks were used for all simulations. The inband decoding was disabled thus excluding frame erasures due to errors in the inband signaling. 

[image: image10.wmf]8-PSK HR listening test

1,00

1,50

2,00

2,50

3,00

3,50

4,00

4,50

1

4

7

10

13

16

C/I dB

M

O

S

GMSK FR

GMSK HR

8-PSK HR

  Figure 1. MR122 8-PSK HR FER/RBER 1B
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Figure 2. MR102 8-PSK HR FER/RBER 1B

[image: image3.wmf] Figure 3. MR795 8-PSK HR FER/RBER 1B
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Figure 4. MR74 8-PSK HR FER/RBER 1B
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Figure 5. MR67 8-PSK HR FER/RBER 1B
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Figure 6. MR59 8-PSK HR FER/RBER 1B
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Figure 7. MR515 8-PSK HR FER/RBER 1B
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Figure 8. MR475 8-PSK HR FER/RBER 1B

3 Subjective listening test results

A listening test has been performed according to the 8-PSK HR test plan [3] with the additional requirements stated in [1]. Table 1 shows some of the test data.

Parameter
Comment

Test type
ACR

Input level
Nominal –26 dBOL

Filtering
Modified IRS

Input characteristics
A-law

Listening system
Telephone handset

Number of listeners
24 in 6 randomization groups

Votes per condition
96

TCH/AFS,AFS error masks
Same as used for AMR WB selection except 1 dB from AMR NB selection

O-TCH/AHS error masks
Provided by Nortel Networks

       Table 1. Listening test data 

Table 2 shows the full results of the listening test. Figure 9 shows the TCH/AHS, TCH/AFS and 8-PSK HR speech quality vs C/I curves assuming ideal adaption i.e. the score for the best mode is used for each C/I point. 

Nr
Condition
MOS
95% CI
dBQ

1
Original
4,15
0,18
45,80

2
GSM EFR 10 dB C/I
3,55
0,21
23,78

3
MNRU 30 dB
3,94
0,17
29,88

4
MNRU 24 dB
3,50
0,20
23,27

5
MNRU 18 dB
2,95
0,16
18,86

6
MNRU 12 dB
2,07
0,14
12,97

7
MNRU 6 dB
1,31
0,11
5,03

8
MR122 Clean
3,84
0,17
27,71

9
MR102 Clean
3,74
0,16
26,09

10
MR795 Clean
3,78
0,17
26,69

11
MR74 Clean
3,79
0,17
26,85

12
MR67 Clean
3,71
0,18
25,68

13
MR59 Clean
3,66
0,17
25,03

14
MR515 Clean
3,41
0,18
22,41

15
MR475 Clean
3,26
0,19
21,14

16
MR122 TCH/AFS 16 dB
3,83
0,18
27,53

17
MR122 TCH/AFS 13 dB
3,84
0,19
27,71

18
MR102 TCH/AFS 13 dB
3,68
0,16
25,28

19
MR102 TCH/AFS 10 dB
3,71
0,15
25,68

20
MR795 TCH/AFS 10 dB
3,68
0,18
25,28

21
MR795 TCH/AFS 7 dB
3,57
0,18
23,99

22
MR74 TCH/AFS 7 dB
3,60
0,19
24,32

23
MR67 TCH/AFS 7 dB
3,67
0,17
25,16

24
MR59 TCH/AFS 4 dB
3,24
0,21
20,98

25
MR515 TCH/AFS 4 dB
3,35
0,18
21,89

26
MR475 TCH/AFS 4 dB
3,25
0,20
21,06

27
MR475 TCH/AFS 1 dB
2,75
0,20
17,51

28
MR795 TCH/AHS 16 dB
3,65
0,18
24,91

29
MR67 TCH/AHS 13 dB
3,45
0,20
22,78

30
MR59 TCH/AHS 13 dB
3,36
0,18
21,97

31
MR515 TCH/AHS 13 dB
3,25
0,19
21,06

32
MR515 TCH/AHS 10 dB
3,10
0,18
19,92

33
MR475 TCH/AHS 10 dB
2,91
0,20
18,58

34
MR475 TCH/AHS 7 dB
2,64
0,20
16,79

35
MR122 O-TCH/AHS 16 dB
3,81
0,16
27,18

36
MR102 O-TCH/AHS 16 dB
3,72
0,17
25,81

37
MR102 O-TCH/AHS 13 dB
3,65
0,17
24,91

38
MR795 O-TCH/AHS 13 dB
3,78
0,18
26,69

39
MR67 O-TCH/AHS 13 dB
3,68
0,18
25,28

40
MR67 O-TCH/AHS 10 dB
3,28
0,20
21,30

41
MR59 O-TCH/AHS 10 dB
3,38
0,19
22,15

42
MR515 O-TCH/AHS 10 dB
3,23
0,17
20,90

43
MR475 O-TCH/AHS 10 dB
3,24
0,19
20,98

44
MR67 O-TCH/AHS 7 dB
2,55
0,17
16,21

45
MR59 O-TCH/AHS 7 dB
2,85
0,21
18,18

46
MR515 O-TCH/AHS 7 dB
2,72
0,20
17,32

47
MR475 O-TCH/AHS 7 dB
2,84
0,20
18,11

48
MR475 O-TCH/AHS 4 dB
1,78
0,16
10,68

   Table 2. Listening test results
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Figure 9 Speech quality curves
The O-TCH/AHS gives an improvement in speech quality compared to TCH/AHS over the whole range of tested C/I points which is consistent with earlier results presented by Ericsson in [4]. It is however important to note that a direct comparison of the MOS scores between different listening tests cannot be done. 
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