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Objective test results of proposed AMR-WB channel codec on 8PSK half-rate channels (O-TCH/WHS)
1 Introduction

This document gives the objective results for AMR-WB codec on 8PSK half-rate channel (O-TCH/WHS). Results are represented for all the codec modes on the 8PSK channels using the error patterns generated for subjective testing (by Nortel Networks) [3]. The length of the simulation was 10000 frames in order to utilise all the data in the error pattern files.

2 Description of the channel codec

2.1 Subjective importance ordering

The same subjective importance ordering than specified for AMR-WB codec on GSMK channels (TCH/WFS) is used [1].

2.2 Stealing Flags

Two symbols around the training sequence are reserved to signal pre-emption as for O-TCH/AHS.

2.3 Inband signalling

Twelve bits are reserved for inband signalling as for O-TCH/AHS. No inband signalling was actually sent and the bits were filled with zeros in the tested codec.

2.4 Class 1a and CRC 

The same six bits CRC as specified for TCH/AFS, TCH/AHS, TCH/WFS and O-TCH/AHS is used for all the modes for error detection [1]. The number of bits in class 1a (for the modes 19.85kbit/s and below) is exactly the same than specified for AMR-WB codec on TCH/F (TCH/WFS) [1]. The number of protected bits for the two modes that were not specified for GMSK channels, i.e. 23.05kbit/s and 23.85kbit/s, are 72 and 88 respectively.

2.5 Convolutional polynomials

Punctured systematic recursive codes are used for all modes with the coding rates from 1/5 to 1/2. Polynomials for rates 1/5, 1/4 and 1/3 are exactly the same than specified for O-TCH/AHS [1]. Coding rates used convolutional polynomials and the numbers of punctured bits are given in the following table.

	Mode
	Source Bits
	Convolutional
Code Rate
	Convolutional Polynomials
	Recursive
Polynomial
	Convolutional
Coded Bits
	Punctured Bits

	23.85
	477
	1/2
	G4,G7
	G7
	978
	306

	23.05
	461
	1/2
	G4,G7
	G7
	946
	274

	19.85
	397
	1/2
	G4,G7
	G7
	818
	146

	18.25
	365
	1/2
	G4,G7
	G7
	754
	82

	15.85
	317
	1/3
	G4,G5,G7
	G7
	987
	315

	14.25
	285
	1/3
	G4,G5,G7
	G7
	891
	219

	12.65
	253
	1/3
	G4,G5,G7
	G7
	795
	123

	8.85
	177
	1/4
	G4,G5,G6,G7
	G7
	756
	84

	6.60
	132
	1/5
	G4,G4,G5,G6,G7
	G7
	720
	48


2.6 Symbol mapping & Interleaving

The same symbol mapping and the same interleaving as specified for O-TCH/AHS is used [1].

3 Objective results

Objective test results (FER and class 1b RBER) are given in this paragraph. Annex A includes 11 figures representing the objective results. Figures 1 and 2 summarise the objective results for each codec mode in terms of FER and RBER respectively. Figures from 3 to 11 represent FER/RBER results for each codec mode separately. 

As a reference, figures 1 and 2 also include 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). Those AMR-NB references are also plotted into the figures (9, 10, 11) representing results for the lowest AMR-WB modes. Additionally, figures from 5 to 11 (modes 19.85kbits/s and below) represent reference curves of AMR-WB codec on GMSK FS channel.

3.1 Objective results summary - Frame Error Rates (FER)

	Mode
	C/I [dB]

	
	1
	4
	7
	10
	13
	16
	19
	22
	25
	28

	23.85
	0.98300
	0.95011
	0.82722
	0.54205
	0.24198
	0.07059
	0.01170
	0.00150
	0.00010
	

	23.05
	0.97460
	0.92411
	0.74553
	0.43896
	0.16098
	0.03830
	0.00440
	0.00080
	0.00010
	

	19.85
	0.96700
	0.87451
	0.63624
	0.32217
	0.10379
	0.01830
	0.00180
	0.00030
	
	

	18.25
	0.95560
	0.83952
	0.57604
	0.26477
	0.07469
	0.01280
	0.00100
	0.00010
	
	

	15.85
	0.91411
	0.71323
	0.40536
	0.14179
	0.02930
	0.00270
	0.00020
	
	
	

	14.25
	0.89161
	0.65943
	0.34207
	0.10619
	0.01950
	0.00090
	0.00010
	
	
	

	12.65
	0.83432
	0.55714
	0.24678
	0.06369
	0.00900
	0.00080
	
	
	
	

	8.85
	0.70383
	0.39146
	0.12989
	0.02620
	0.00230
	0.00030
	
	
	
	

	6.60
	0.52655
	0.22668
	0.05310
	0.00610
	0.00050
	0.00010
	
	
	
	


3.2 Objective results summary - Residual Bit Error Rates (RBER) in class 1b

	Mode
	C/I [dB]

	
	1
	4
	7
	10
	13
	16
	19
	22
	25
	28

	23.85
	0.13857
	0.10959
	0.08359
	0.06372
	0.04084
	0.02054
	0.00799
	0.00226
	0.00057
	0.00014

	23.05
	0.13776
	0.11266
	0.09140
	0.06780
	0.04178
	0.01955
	0.00683
	0.00167
	0.00036
	0.00008

	19.85
	0.13905
	0.11274
	0.08247
	0.05160
	0.02420
	0.00807
	0.00169
	0.00022
	0.00002
	0.00001

	18.25
	0.13675
	0.10618
	0.07239
	0.04096
	0.01696
	0.00456
	0.00080
	0.00009
	
	

	15.85
	0.14484
	0.11164
	0.07074
	0.03482
	0.01154
	0.00235
	0.00024
	0.00002
	
	

	14.25
	0.13251
	0.09362
	0.05579
	0.02438
	0.00717
	0.00126
	0.00011
	0.00001
	
	

	12.65
	0.13808
	0.09414
	0.05280
	0.02054
	0.00518
	0.00068
	0.00004
	
	
	

	8.85
	0.06645
	0.03121
	0.01263
	0.00299
	0.00036
	0.00002
	
	
	
	

	6.60
	0.04905
	0.02215
	0.00638
	0.00129
	0.00004
	
	
	
	
	


4 Conclusion

This contribution together with an example CR to 45.003 [2] describe the channel coding proposal for AMR-WB codec on 8PSK half rate channel. Schemes used in this proposed channel coding are directly adopted from earlier standardised AMR-NB channel coding on 8PSK channels (O-TCH/AHS). This means that convolutional polynomials for different rates, CRC polynomial, interleaving, inband signalling etc. are re-used, which makes the used approach very effective from an implementation perspective.

We propose to adopt this channel coding as a baseline codec for further optimisation and verification work within TSG GERAN.
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Figure 1: Summary of objective test results (FER) of AMR-WB channel codec
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Figure 2: Summary of objective test results (RBER) of AMR-WB channel codec
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Figure 3: Objective results of mode 23.85 kbit/s of proposed codec
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Figure 4: Objective results of mode 23.05 kbit/s of proposed codec
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Figure 5: Objective results of mode 19.85 kbit/s of proposed codec

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

(mode 18.25kbit/s, 8PSK-HS channel)

1.0E-3

1.0E-2

1.0E-1

1.0E+0

1

4

7

10

13

16

19

22

25

28

C/I [dB]

FER/RBER

FER

RBER

FER (AMR-WB, GMSK  FS)

RBER (AMR-WB, GMSK FS)

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







