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1 Introduction

AMR narrow band speech codec in TCH/FS, TCH/HS and O-TCH/HS channels and AMR wideband speech codec in TCH/WFS channel have already been specified for GERAN Release 5. In this document, objective test results are presented for AMR-WB channel coding proposal for O-TCH/WFS and O-TCH/WHS in order to complete the channel coding work for AMR and AMR-WB codecs in Release 5.

This documents gives the objective results for AMR-WB codec on 8-PSK full-rate and half-rate channel. Results are represented for all the codec modes on 8-PSK channel using the error patterns generated by Nortel Networks for GERAN channel coding work. The length of the simulation was 10000 frames in order to utilise all the data in the error pattern files.

2 Objective results

Objective test results (FER and class 1b RBER) are given in Annex A. Tables 1 and 2 give frame error rates for all the nine modes in O-TCH/WFS and O-TCH/WHS respectively. Tables 3 and 4 give residual bit error rates for class 1b for all the nine modes in O-TCH/WFS and O-TCH/WHS respectively.

Figures 1 and 2 summarise the objective results for each codec mode in O-TCH/WFS in terms of FER and RBER. Figures 3 and 4 summarise the objective results for each codec mode in O-TCH/WHS in terms of FER and RBER. Figures from 5 to 13 represent FER/RBER results for each codec mode separately. 

As a reference, summary figures 1, 2, 3 and 4 include also curves for the AMR-NB codec modes closest to three lowest AMR-WB modes (12.65WB vs. 12.2NB, 8.85WB vs. 7.95NB and 6.6WB vs. 6.7NB). Additionally, figures from 7 to 13 (modes 19.85kbits/s and below) represent reference curves of AMR-WB codec on GMSK FS channel.

3 Conclusion

This contribution presents objective test results (FER/RBER) for AMR-WB codec for O-TCH/WFS and O-TCH/WHS channels. The objective results are well aligned with the corresponding subjective results presented in Tdoc. GP-020154. The reasonable operating range for O-TCH/WFS seems to be above 7dB and for O-TCH/WHS, the range is above 13dB. In these scenarios, the very high quality of wideband speech can be maintained. Even both channels can be still operated below those limits, the constant high quality is probably difficult to maintain. 

These results together with the subjective test results presented in GP - 020154 show consistent and good subjective performance of the proposed O-TCH/WFS and O-TCH/WHS channel coding schemes. We propose, these schemes to be included into 45.003 in order to finalize the channel coding work for 8-PSK speech services for Release 5.
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Annex A:

Table 1: Frame Error Rates for O-TCH/WFS [%]

	Mode
	C/I [dB]

	
	1
	4
	7
	10
	13
	16
	19
	22
	25
	28

	23.85
	89.79
	57.9
	19.35
	2.49
	0.08
	0.00
	0.00
	0.00
	0.00
	0.00

	23.05
	86.72
	51.12
	15.09
	1.48
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00

	19.85
	72.79
	32.08
	5.91
	0.36
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	18.25
	66.59
	25.98
	4.11
	0.21
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	15.85
	58.35
	19.38
	2.59
	0.09
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	14.25
	51.62
	14.90
	1.60
	0.07
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	12.65
	40.08
	9.08
	0.78
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	8.85
	20.76
	2.74
	0.11
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	6.60
	11.68
	0.96
	0.03
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


Table 2: Frame Error Rates for O-TCH/WHS [%]

	Mode
	C/I [dB]

	
	1
	4
	7
	10
	13
	16
	19
	22
	25
	28

	23.85
	97.79
	94.12
	80.24
	50.88
	21.33
	5.81
	0.90
	0.15
	0.01
	0.00

	23.05
	97.46
	92.41
	74.55
	43.89
	16.10
	3.83
	0.44
	0.08
	0.01
	0.00

	19.85
	96.70
	87.45
	63.62
	32.21
	10.38
	1.83
	0.18
	0.03
	0.00
	0.00

	18.25
	95.56
	83.95
	57.60
	26.47
	7.47
	1.28
	0.10
	0.01
	0.00
	0.00

	15.85
	91.41
	71.32
	40.53
	14.17
	2.93
	0.27
	0.02
	0.00
	0.00
	0.00

	14.25
	89.16
	65.94
	34.20
	10.62
	1.95
	0.09
	0.01
	0.00
	0.00
	0.00

	12.65
	85.08
	58.79
	27.22
	7.47
	1.04
	0.08
	0.01
	0.00
	0.00
	0.00

	8.85
	70.38
	39.14
	12.99
	2.62
	0.23
	0.03
	0.00
	0.00
	0.00
	0.00

	6.60
	52.65
	22.66
	5.31
	0.61
	0.05
	0.01
	0.00
	0.00
	0.00
	0.00


Table 3: Residual Bit Error Rates for O-TCH/WFS [%]

	Mode
	C/I [dB]

	
	1
	4
	7
	10
	13
	16
	19
	22
	25
	28

	23.85
	15.90
	7.54
	2.71
	0.54
	0.04
	0.00
	0.00
	0.00
	0.00
	0.00

	23.05
	15.78
	7.60
	2.64
	0.46
	0.03
	0.00
	0.00
	0.00
	0.00
	0.00

	19.85
	15.21
	7.35
	2.18
	0.27
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	18.25
	13.70
	6.23
	1.67
	0.18
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	15.85
	10.48
	3.80
	0.75
	0.05
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	14.25
	8.47
	2.82
	0.46
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	12.65
	8.32
	2.63
	0.34
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	8.85
	4.15
	0.89
	0.06
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	6.60
	1.70
	0.24
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


Table 4: Residual Bit Error Rates for O-TCH/WHS [%]

	Mode
	C/I [dB]

	
	1
	4
	7
	10
	13
	16
	19
	22
	25
	28

	23.85
	24.58
	13.70
	9.14
	6.62
	4.20
	2.09
	0.79
	0.22
	0.05
	0.01

	23.05
	23.27
	13.31
	9.49
	6.86
	4.19
	1.96
	0.68
	0.17
	0.04
	0.01

	19.85
	19.89
	12.43
	8.46
	5.20
	2.43
	0.81
	0.17
	0.02
	0.00
	0.00

	18.25
	18.57
	11.54
	7.39
	4.11
	1.70
	0.46
	0.08
	0.01
	0.00
	0.00

	15.85
	16.98
	11.54
	7.15
	3.49
	1.15
	0.23
	0.02
	0.00
	0.00
	0.00

	14.25
	15.05
	9.58
	5.63
	2.44
	0.72
	0.13
	0.01
	0.00
	0.00
	0.00

	12.65
	13.74
	8.52
	4.53
	1.70
	0.42
	0.05
	0.00
	0.00
	0.00
	0.00

	8.85
	6.91
	3.14
	1.27
	0.30
	0.04
	0.00
	0.00
	0.00
	0.00
	0.00

	6.60
	5.00
	2.22
	0.64
	0.13
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
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Figure 1: Summary of objective test results (FER) of AMR-WB channel codec in O-TCH/WFS
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Figure 2: Summary of objective test results (RBER) of AMR-WB channel codec in O-TCH/WFS
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Figure 3: Summary of objective test results (FER) of AMR-WB channel codec in O-TCH/WHS
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Figure 4: Summary of objective test results (RBER) of AMR-WB channel codec in O-TCH/WHS
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Figure 5: Objective results of mode 23.85 kbit/s of proposed codec

[image: image6.wmf]AMR-WB FER/RBER: 

(mode 23.05kbit/s, 8PSK channel)

1.0E-3

1.0E-2

1.0E-1

1.0E+0

1.0E+1

1.0E+2

1

4

7

10

13

16

19

22

25

28

31

34

C/I [dB]

FER/RBER

FER_FS

FER_HS

RBER_FS

RBER_HS

Figure 6: Objective results of mode 23.05 kbit/s of proposed codec
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Figure 7: Objective results of mode 19.85 kbit/s of proposed codec
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Figure 8: Objective results of mode 18.25 kbit/s of proposed codec
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Figure 9: Objective results of mode 15.85 kbit/s of proposed codec
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Figure 10: Objective results of mode 14.25 kbit/s of proposed codec
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Figure 11: Objective results of mode 12.65 kbit/s of proposed codec
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Figure 12: Objective results of mode 8.85 kbit/s of proposed codec
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Figure 13: Objective results of mode 6.6 kbit/s of proposed codec







