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1 Introduction

This documents gives results from the objective tests for AMR-NB codec on 8-PSK half-rate channels while the subjective results are available in a companion contribution [5]. Results are represented for all the codec modes in 8-PSK channels using the error patterns generated for subjective testing [4] (by Nortel Networks). 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

Subjective importance ordering specified for AMR-NB codec in GSMK channels is used [1].

2.2 Stealing Flags

Two symbols around the training sequence are reserved to signal pre-emption.

2.3 Inband signalling

Twelve bits were reserved for inband signalling. No inband were actually sent and the bits were filled with zeros in the tested codec.

2.4 Class 1a and CRC 

The number of bits in class 1a is exactly the same than is specified for AMR-NB codec in GSMK FS channel [1]. Six bit CRC was used in all modes for error detection. The number of bits and the CRC polynomial are the same than specified for AMR-NB codec in GMSK channels [1].

2.5 Convolutional polynomials

Punctured systematic recursive codes were used for all modes with the coding rates from 1/3 ….1/6. Constant Bit Insertion technique (CBI) [2] with 1/4 coding is used for the mode 4.75 kbit/s. Coding rates, used convolutional polynomials and the number of punctured bits are given in the following table.

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

	12.20
	244
	1/3
	G4,G5,G7
	768
	96

	10.20
	204
	1/4
	G4,G5,G6,G7
	864
	192

	7.95
	159
	1/5
	G4,G5,G6,G7,G4
	855
	183

	7.40
	148
	1/5
	G4,G5,G6,G7,G4
	800
	128

	6.70
	134
	1/6
	G4,G5,G6,G7,G5,G4
	876
	204

	5.90
	118
	1/6
	G4,G5,G6,G7,G5,G4
	780
	108

	5.15
	103
	1/6
	G4,G5,G6,G7,G5,G4
	690
	18

	4.75
	95+81(2
	1/4
	G4,G5,G6,G7
	752
	80


2.6 Symbol mapping & Interleaving

Symbol interleaving utilising GMSK HS interleaver is used. This interleaver is exactly the same than GMSK HS interleaver with an exception that instead of interleaving bits we interleave whole symbols. Before symbol interleaver we have a special block to control the allocation of the convolutional encoded bit into the symbols. The basic idea is make sure that none of the bits from the most important polynomials (e.g. recursive polynomial) are not to be transmitted in the weak bits of any symbol. This pre-mapping also controls that the bits from different polynomials, but originated from the source bits close to each other are not to be transmitted in the same symbol. More detailed description can be found from the reference [3].

3 Summary of the objective results

Objective test results in graphical format are represented in the Annex A.

3.1 Frame error rates (FER)

	Mode
	C/I [dB]

	
	1
	4
	7
	10
	13
	16

	12.20
	8.68E-01
	6.15E-01
	2.98E-01
	8.26E-02
	1.21E-02
	6.00E-04

	10.20
	7.75E-01
	4.69E-01
	1.77E-01
	3.92E-02
	3.90E-03
	2.00E-04

	7.95
	6.43E-01
	3.14E-01
	9.25E-02
	1.42E-02
	8.00E-04
	0.00E+00

	7.40
	6.08E-01
	2.93E-01
	8.12E-02
	1.32E-02
	9.00E-04
	1.00E-04

	6.70
	5.40E-01
	2.26E-01
	5.48E-02
	6.40E-03
	5.00E-04
	1.00E-04

	5.90
	4.58E-01
	1.74E-01
	3.63E-02
	2.50E-03
	3.00E-04
	0.00E+00

	5.15
	4.44E-01
	1.64E-01
	3.38E-02
	3.30E-03
	4.00E-04
	1.00E-04

	4.75
	3.31E-01
	1.02E-01
	1.73E-02
	1.50E-03
	3.00E-04
	0.00E+00


3.2 Residual bit error rates (RBER) in class 1b

	Mode
	C/I [dB]

	
	1
	4
	7
	10
	13
	16

	12.20
	1.15E-01
	7.05E-02
	3.70E-02
	1.51E-02
	4.15E-03
	6.23E-04

	10.20
	9.82E-02
	5.27E-02
	2.38E-02
	7.07E-03
	1.22E-03
	1.09E-04

	7.95
	9.81E-02
	5.60E-02
	2.42E-02
	6.60E-03
	9.20E-04
	4.64E-05

	7.40
	5.73E-02
	2.68E-02
	9.63E-03
	2.03E-03
	1.93E-04
	2.18E-05

	6.70
	6.07E-02
	2.94E-02
	9.90E-03
	2.15E-03
	1.42E-04
	8.86E-06

	5.90
	5.64E-02
	2.61E-02
	7.83E-03
	1.30E-03
	6.83E-05
	0.00E+00

	5.15
	2.73E-02
	1.09E-02
	3.15E-03
	2.90E-04
	4.26E-05
	0.00E+00

	4.75
	5.33E-02
	2.22E-02
	5.69E-03
	8.76E-04
	3.75E-05
	0.00E+00
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Annex A:
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Figure 1: Objective results of AMR-NB codec mode 12.2 kbit/s on 8-PSK HR channel
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Figure 2: Objective results of AMR-NB codec mode 10.2 kbit/s on 8-PSK HR channel
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Figure 3: Objective results of AMR-NB codec mode 7.95 kbit/s on 8-PSK HR channel
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Figure 4: Objective results of AMR-NB codec mode 7.4 kbit/s on 8-PSK HR channel
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Figure 5: Objective results of AMR-NB codec mode 6.7 kbit/s on 8-PSK HR channel

[image: image6.wmf]Mode 5.9 kbit/s FER/RBER for 8-PSK

1.0E-3

1.0E-2

1.0E-1

1.0E+0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

C/I [dB]

FER/RBER

FER

RBER (1b)

Figure 6: Objective results of AMR-NB codec mode 5.9 kbit/s on 8-PSK HR channel
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Figure 7: Objective results of AMR-NB codec mode 5.15 kbit/s on 8-PSK HR channel
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Figure 8: Objective results of AMR-NB codec mode 4.75 kbit/s on 8-PSK HR channel

