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1. Introduction

The selection of 8-PSK Half Rate channel coding schemes for optimized voice bearers relies on subjective and objective performance criteria. This document provides results for the tests defined in [2]. The subjective listening tests are based on the test plan agreed at TSG GERAN #3 [3].

2. Description of the channel codec

In the following, an overall description of the channel codec is provided. Codec modes MR122, MR102, MR795, MR74, MR 67, and MR59 are equivalent to [6]. Modes MR475 and MR515 are realised with constant bit insertion [5]. 

2.1. Ordering according to subjective importance

The bits delivered by the speech encoder are rearranged according to subjective performance before channel coding. The same ordering as specified for AMR narrow band over GMSK channels is used [1].

2.2. Stealing flags, inband signalling

As specified in [2], two symbols per burst are reserved for stealing flags. These symbols are located around the training sequence. 

Two inband bits per block – encoded with a block code resulting in 12 bits – were reserved but not sent; the bits were set to zero.

2.3. Parity for speech frames

For all modes, a 6-bit CRC is used for error-detection of class 1a bits. The number of class 1a bits and the CRC polynomial are the same as specified for AMR narrow band over GMSK channels [1].

2.4. Constant bit insertion, convolutional encoder

For modes MR475 and MR515 constant bit insertion [5] was applied.

Class 1a bits, CRC bits, class 1b bits, and constant bits are encoded by punctured recursive systematic convolutional encoders with coding rate 1/4. Concolutional polynomials and the number of punctured bits are given in the following table,

Mode
Input bits to conv. encoder
Rate of conv. coder
Polynomials
Encoded bits
Punctured bits


CRC encoded
Const. bits





MR515
109 
+
72
1/4
{G4, G5, G6, G7} / G4
748
76

MR475
101
+
82
1/4
{G4, G5, G6, G7} / G4
756
84

2.5. Interleaving, Mapping on a burst

Before interleaving, the output bits of the convolutional encoder are packed into 3-bit symbols. Pre-mapping,described in [4], is utilized. The interleaving is done as specified for TCH/HS. The only difference is that the interleaving is done by symbols instead of single bits, reusing the existing interleaving tables.

3. Subjective Performance

Informal subjective listening tests were performed according to the test plan [3]; German speech material was used. In this test plan there were 14 conditions reserved for AMR narrow band over 8-PSK channel. The mapping of speech codec modes to these test conditions is listed in Table 1. The complete list of test conditions can be found in Annex A.

Table 1 Codec modes and channel conditions for O-TCH/AHS.
Condition #
Coder
Test Condition

35
MR122
O-TCH/AHS 16 dB

36
MR102
O-TCH/AHS 16 dB

37
MR102
O-TCH/AHS 13 dB

38
MR795
O-TCH/AHS 13 dB

39
MR74
O-TCH/AHS 13 dB

40
MR795
O-TCH/AHS 10 dB

41
MR74
O-TCH/AHS 10 dB

42
MR67
O-TCH/AHS 10 dB

43
MR59
O-TCH/AHS 10 dB

44
MR59
O-TCH/AHS 7 dB

45
MR515
O-TCH/AHS 7 dB

46
MR475
O-TCH/AHS 7 dB

47
MR515
O-TCH/AHS 4 dB

48
MR475
O-TCH/AHS 4 dB
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Figure 1 summarizes the results of the subjective listening test. For each channel condition the codec mode with the best performance for TCH/AFS, TCH/AHS, and O-TCH/AHS, respectively, is shown. The complete set of test results can be found in Annex B.

4. Objective Performance (Class 1a FER, Class 1b RBER)

Link level simulations were performed with these parameters:

Simulation length
50.000 speech frames

GMSK error patterns
Same as for AMR-NB qualification

8-PSK error patterns
Provided by Nortel Networks

Static codec modes.

The following figures show a performance comparison of the lowest codec modes  (MR475 and MR515) for GMSK and 8-PSK channels by means of class 1a FER and class 1b RBER. 
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Annex B
Test conditions

Condition #
Coder
Test Condition

1
Direct


2
EFR
10 dB 

3
MNRU
30 dB

4
MNRU
24 dB

5
MNRU
18 dB

6
MNRU
12 dB

7
MNRU
6 dB

8
MR122
Clean

9
MR102
Clean

10
MR795
Clean

11
MR74
Clean

12
MR67
Clean

13
MR59
Clean

14
MR515
Clean

15
MR475
Clean

16
MR122
TCH/AFS 16 dB

17
MR122
TCH/AFS 13 dB

18
MR102
TCH/AFS 13 dB

19
MR102
TCH/AFS 10 dB

20
MR795
TCH/AFS 10 dB

21
MR795
TCH/AFS 7 dB

22
MR74
TCH/AFS 7 dB

23
MR67
TCH/AFS 7 dB

24
MR59
TCH/AFS 4 dB

25
MR515
TCH/AFS 4 dB

26
MR475
TCH/AFS 4 dB

27
MR475
TCH/AFS 1 dB

28
MR795
TCH/AHS 16 dB

29
MR67
TCH/AHS 13 dB

30
MR59
TCH/AHS 13 dB

31
MR515
TCH/AHS 13 dB

32
MR515
TCH/AHS 10 dB

33
MR475
TCH/AHS 10 dB

34
MR475
TCH/AHS 7 dB

35
MR122
O-TCH/AHS 16 dB

36
MR102
O-TCH/AHS 16 dB

37
MR102
O-TCH/AHS 13 dB

38
MR795
O-TCH/AHS 13 dB

39
MR74
O-TCH/AHS 13 dB

40
MR795
O-TCH/AHS 10 dB

41
MR74
O-TCH/AHS 10 dB

42
MR67
O-TCH/AHS 10 dB

43
MR59
O-TCH/AHS 10 dB

44
MR59
O-TCH/AHS 7 dB



45
MR515
O-TCH/AHS 7 dB

46
MR475
O-TCH/AHS 7 dB

47
MR515
O-TCH/AHS 4 dB

48
MR475
O-TCH/AHS 4 dB

Annex C
Subjective listening test results

Condition
Condition #
Result [MOS]
Lower 95% confidence level
Upper 95% confidence level

Direct

1
4,54
4,40
4,54

EFR
TCH/FS 10 dB 
2
3,71
3,54
3,71

MNRU
30 dB
3
3,45
3,28
3,45

MNRU
24 dB
4
2,91
2,73
2,91

MNRU
18 dB
5
2,16
2,02
2,16

MNRU
12 dB
6
1,66
1,50
1,66

MNRU
6 dB
7
1,13
1,06
1,13

MR122
Clean
8
4,24
4,09
4,24

MR102
Clean
9
3,96
3,78
3,96

MR795
Clean
10
3,92
3,76
3,92

MR74
Clean
11
3,87
3,71
3,87

MR67
Clean
12
3,70
3,54
3,70

MR59
Clean
13
3,80
3,64
3,80

MR515
Clean
14
3,55
3,37
3,55

MR475
Clean
15
3,29
3,12
3,29

MR122
TCH/AFS 16 dB
16
4,04
3,85
4,04

MR122
TCH/AFS 13 dB
17
4,07
3,89
4,07

MR102
TCH/AFS 13 dB
18
4,01
3,85
4,01

MR102
TCH/AFS 10 dB
19
3,92
3,75
3,92

MR795
TCH/AFS 10 dB
20
3,97
3,81
3,97

MR795
TCH/AFS 7 dB
21
3,87
3,70
3,87

MR74
TCH/AFS 7 dB
22
3,63
3,46
3,63

MR67
TCH/AFS 7 dB
23
3,76
3,61
3,76

MR59
TCH/AFS 4 dB
24
3,30
3,15
3,30

MR515
TCH/AFS 4 dB
25
3,49
3,31
3,49

MR475
TCH/AFS 4 dB
26
3,46
3,30
3,46

MR475
TCH/AFS 1 dB
27
2,63
2,50
2,63

MR795
TCH/AHS 16 dB
28
3,78
3,60
3,78

MR67
TCH/AHS 13 dB
29
3,28
3,10
3,28

MR59
TCH/AHS 13 dB
30
3,38
3,22
3,38

MR515
TCH/AHS 13 dB
31
3,43
3,27
3,43

MR515
TCH/AHS 10 dB
32
3,20
3,03
3,20

MR475
TCH/AHS 10 dB
33
3,11
2,95
3,11

MR475
TCH/AHS 7 dB
34
2,75
2,61
2,75

MR122
O-TCH/AHS 16 dB
35
4,22
4,08
4,22

MR102
O-TCH/AHS 16 dB
36
3,97
3,83
3,97

MR102
O-TCH/AHS 13 dB
37
3,72
3,55
3,72

MR795
O-TCH/AHS 13 dB
38
4,09
3,92
4,09

MR74
O-TCH/AHS 13 dB
39
3,91
3,76
3,91

MR795
O-TCH/AHS 10 dB
40
3,62
3,44
3,62

MR74
O-TCH/AHS 10 dB
41
3,49
3,33
3,49

MR67
O-TCH/AHS 10 dB
42
3,46
3,29
3,46

MR59
O-TCH/AHS 10 dB
43
3,76
3,59
3,76

MR59
O-TCH/AHS 7 dB
44
2,61
2,42
2,61

MR515
O-TCH/AHS 7 dB
45
3,05
2,86
3,05

MR475
O-TCH/AHS 7 dB
46
2,99
2,82
2,99

MR515
O-TCH/AHS 4 dB
47
1,64
1,50
1,64

MR475
O-TCH/AHS 4 dB
48
1,95
1,78
1,95
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Figure � SEQ Figure \* ARABISCH �1�. Summary of subjective listening tests.
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