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Receiver Performance for AMR-WB on O-TCH

1 Introduction

This paper presents Siemens’ simulation results for AMR-WB TCH/WFS channels for contribution to the performance requirements defined in 45.005 [1]. The figures can be compared with those provided by Nokia [3]. The results presented in this paper are preliminary and are provided for information only. 

2 Simulation

The coding schemes defined in [2] are used. The receiver chain used in the simulations closely aligns with Siemens’ implementation of the base-band processing, but does not include any imperfections in the RF receiver front end. 

Results are presented for co-channel interference and sensitivity performance. The following simulation parameters have been used.

· 30000 frames are simulated per point.

· Interfering signal –8PSK modulated.

· The channel is dynamic over the duration of the burst

· For each channel model, the 6-tap setting is used.

3 Performance figures

The FER is calculated based on Class1a bits only, and the residual bit error rate for Class1b bits and Class 2 bits are calculated on good frames only. The results are presented in the following tables.

Table 1 : O-TCH/WFS - Sensitivity 900MHz

	Mode
	
	Static
	TU50nFH
	TU50iFH
	RA250nFH
	HT100nFH

	23.85
	1% FER
	-
	10.4
	8.9
	7.2
	9.8

	
	RBER Class 1b[%]
	-
	0.1
	0.28
	0.24
	0.28

	23.05
	1% FER
	-
	10.3
	8.9
	6.9
	9.6

	
	RBER Class 1b
	-
	0.09
	0.19
	0.16
	0.17

	19.85
	1% FER
	-
	8.5
	7.5
	5.1
	8.0

	
	RBER Class 1b
	-
	0.4
	0.51
	0.62
	0.55

	18.25
	1% FER
	-
	8.5
	7.4
	5.1
	7.8

	
	RBER Class 1b
	-
	0.3
	0.25
	0.26
	0.35

	15.85
	1% FER
	-
	7.8
	6.4
	4.0
	7.1

	
	RBER Class 1b
	-
	0.26
	0.32
	0.38
	0.3

	14.25
	1% FER
	-
	8.2
	-
	4.5
	-

	
	RBER Class 1b
	-
	0.38
	-
	0.05
	-

	12.65
	1% FER
	-
	7.3
	5.7
	3.4
	6.5

	
	RBER Class 1b
	-
	0.37
	0.21
	0.14
	0.18

	8.85
	1% FER
	-
	5.8
	3.8
	-
	4.6

	
	RBER Class 1b
	-
	0.12
	0.22
	-
	0.14

	6.60
	1% FER
	-
	5.5
	3.7
	-
	4.4

	
	RBER Class 1b
	-
	0.08
	0.12
	-
	0.18


Table 2 : O-TCH/WHS - Sensitivity 900MHz

	Mode
	
	Static
	TU50nFH
	TU50iFH
	RA250nFH
	HT100nFH

	23.85
	1% FER
	8.1
	14.9
	15.0
	18.7
	17.0

	
	RBER Class 1b[%]
	1.5
	1.0
	1.0
	1.0
	1.1

	23.05
	1% FER
	-
	-
	14.1
	17.0
	15.8

	
	RBER Class 1b
	-
	-
	1.0
	1.0
	1.4

	19.85
	1% FER
	-
	14.1
	13.9
	16.5
	15.7

	
	RBER Class 1b
	-
	0.4
	0.48
	0.41
	0.4

	18.25
	1% FER
	6.2
	14.0
	13.8
	16.0
	15.7

	
	RBER Class 1b
	0.3
	0.2
	0.2
	0.23
	0.17

	15.85
	1% FER
	5.3
	12.9
	12.6
	14.1
	14.3

	
	RBER Class 1b
	0.29
	0.13
	0.19
	0.38
	0.12

	14.25
	1% FER
	-
	11.9
	11.9
	12.4
	13.1

	
	RBER Class 1b
	-
	0.2
	0.18
	0.3
	0.3

	12.65
	1% FER
	-
	11.0
	10.9
	11.1
	12.0

	
	RBER Class 1b
	-
	0.3
	0.4
	0.35
	0.29

	8.85
	1% FER
	-
	9.0
	8.8
	8.9
	9.3

	
	RBER Class 1b
	-
	0.2
	0.24
	0.18
	0.28

	6.60
	1% FER
	-
	8.0
	7.8
	7.6
	8.4

	
	RBER Class 1b
	-
	0.06
	0.07
	0.08
	0.11


Table 3 : O-TCH/WFS Co-channel interference 900MHz

	Mode
	
	TU3nFH
	TU3iFH
	TU50nFH
	TU50iFH
	RA250nFH

	23.85
	1% FER
	22.6
	13.3
	15.3
	13.6
	13.9

	
	RBER Class 1b [%]
	0.08
	0.3
	0.16
	0.34
	0.2

	23.05
	1% FER
	22.5
	13.2
	15.2
	13.4
	13.6

	
	RBER Class 1b
	0.08
	0.2
	0.11
	0.17
	0.13

	19.85
	1% FER
	21.0
	11.5
	13.2
	11.8
	11.5

	
	RBER Class Ib
	0.15
	0.57
	0.49
	0.57
	0.56

	18.25
	1% FER
	20.1
	11.5
	13.2
	11.8
	11.4

	
	RBER Class Ib
	0.13
	0.50
	0.4
	0.50
	0.3

	15.85
	1% FER
	20.0
	10.7
	12.1
	10.9
	10.3

	
	RBER Class Ib
	0.1
	0.28
	0.3
	0.27
	0.3

	14.25
	1% FER
	20.6
	11.0
	12.9
	11.1
	10.1

	
	RBER Class Ib
	0.04
	0.4
	0.08
	0.06
	0.08

	12.65
	1% FER
	19.8
	10.0
	11.9
	10.2
	9.9

	
	RBER Class Ib
	0.07
	0.14
	0.1
	0.11
	0.1

	 8.85
	1% FER
	17.0
	8.3
	9.9
	8.0
	7.7

	
	RBER Class Ib
	0.12
	0.16
	0.18
	0.2
	0.2

	 6.60
	1% FER
	16.7
	8.2
	9.8
	7.8
	7.5

	
	RBER Class Ib
	0.1
	0.09
	0.16
	-
	0.18


Table 4 : O-TCH/WHS Co-channel interference 900MHz

	Mode
	
	TU3nFH
	TU3iFH
	TU50nFH
	TU50iFH
	RA250nFH

	23.85
	1% FER
	26.5
	20.3
	20.5
	20.2
	24.9

	
	RBER Class 1b [%]
	0.21
	1.0
	1.0
	1.0
	0.95

	23.05
	1% FER
	25.9
	19.7
	19.8
	19.5
	22.6

	
	RBER Class 1b
	0.3
	1.5
	0.14
	1.6
	1.4

	19.85
	1% FER
	25.8
	19.7
	19.4
	19.4
	22.0

	
	RBER Class Ib
	0.13
	0.43
	0.41
	0.5
	0.46

	18.25
	1% FER
	25.4
	19.1
	19.3
	19.2
	21.8

	
	RBER Class Ib
	0.09
	0.22
	0.21
	0.2
	0.3

	15.85
	1% FER
	24.5
	18.1
	18.1
	18.1
	20.0

	
	RBER Class Ib
	0.07
	0.18
	0.15
	0.14
	0.14

	14.25
	1% FER
	23.8
	17.0
	17.1
	16.9
	18.0

	
	RBER Class Ib
	0.1
	0.2
	0.18
	0.2
	0.2

	12.65
	1% FER
	22.7
	15.7
	15.8
	15.5
	16.4

	
	RBER Class Ib
	0.16
	0.42
	0.38
	0.5
	0.36

	 8.85
	1% FER
	21.0
	13.8
	14.0
	13.8
	13.9

	
	RBER Class Ib
	0.1
	0.22
	0.18
	0.21
	0.17

	 6.60
	1% FER
	20.0
	12.3
	12.8
	12.4
	12.4

	
	RBER Class Ib
	0.036
	0.1
	0.08
	0.1
	0.1


Table 5: O-TCH/WFS Adjacent-channel interference 900MHz

	Mode
	
	TU3nFH
	TU3iFH
	TU50nFH
	TU50iFH
	RA250nFH

	23.85
	1% FER
	-
	-
	0.2
	-2.7
	-2.1

	
	RBER Class 1b [%]
	-
	-
	0.18
	0.3
	0.22

	23.05
	1% FER
	-
	-
	0.2
	-2.7
	-2.6

	
	RBER Class 1b
	-
	-
	0.1
	0.18
	0.16

	19.85
	1% FER
	-
	-
	-2.2
	-4.4
	-4.9

	
	RBER Class Ib
	-
	-
	0.4
	0.4
	0.53

	18.25
	1% FER
	-
	-
	-2.2
	-4.5
	-4.9

	
	RBER Class Ib
	-
	-
	0.23
	0.22
	0.29

	15.85
	1% FER
	-
	-
	-3.2
	-6.0
	-6.3

	
	RBER Class Ib
	-
	-
	0.2
	0.1
	0.3

	14.25
	1% FER
	-
	-
	-2.8
	-5.4
	-5.4

	
	RBER Class Ib
	-
	-
	0.05
	0.06
	0.05

	12.65
	1% FER
	-
	-
	-3.8
	-6.6
	-6.8

	
	RBER Class Ib
	-
	-
	0.1
	0.15
	0.1

	 8.85
	1% FER
	-
	-
	-6.1
	-
	-

	
	RBER Class Ib
	-
	-
	0.14
	-
	-

	 6.60
	1% FER
	-
	-
	-
	-
	-

	
	RBER Class Ib
	-
	-
	-
	-
	-


Table 6: O-TCH/WHS Adjacent channel interference 900MHz

	Mode
	
	TU3nFH
	TU3iFH
	TU50nFH
	TU50iFH
	RA250nFH

	23.85
	1% FER
	-
	-
	6.8
	5.8
	11.9

	
	RBER Class 1b [%]
	-
	-
	1.
	1.0
	0.9

	23.05
	1% FER
	-
	-
	5.7
	4.7
	9.0

	
	RBER Class 1b
	-
	-
	1.3
	1.8
	0.9

	19.85
	1% FER
	-
	-
	5.5
	4.6
	8.5

	
	RBER Class Ib
	-
	-
	0.4
	0.5
	0.42

	18.25
	1% FER
	-
	-
	5.3
	4.3
	7.2

	
	RBER Class Ib
	-
	-
	0.2
	0.18
	0.26

	15.85
	1% FER
	-
	-
	3.9
	2.8
	5.0

	
	RBER Class Ib
	-
	-
	0.16
	0.13
	0.41

	14.25
	1% FER
	-
	-
	2.5
	1.5
	2.8

	
	RBER Class Ib
	-
	-
	0.18
	0.18
	0.31

	12.65
	1% FER
	-
	-
	1.1
	0.0
	0.6

	
	RBER Class Ib
	-
	-
	0.34
	0.4
	0.46

	 8.85
	1% FER
	-
	-
	-6.0
	-2.0
	-2.2

	
	RBER Class Ib
	-
	-
	0.11
	0.14
	0.2

	 6.60
	1% FER
	-
	-
	-6.2
	-3.5
	-4.0

	
	RBER Class Ib
	-
	-
	0.07
	0.034
	0.1


4 FER and RBER figures

4.1 Full rate channels, O-TCH/WFS

[image: image50.emf]O-TCH/WFS: TU50nFH cochannel interference 900MHz
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[image: image2.emf]O-TCH/WFS: TU50nFH sensitivity 900MHz
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[image: image3.emf]O-TCH/WFS: TU50iFH sensitivity 900MHz

1.0E-03

1.0E-02

1.0E-01

1.0E+00

2 4 6 8 10

Eb/N0 (dB)

FER

FER MR23.85

FER MR23.05

FER MR19.85

FER MR18.25

FER MR15.85

FER MR14.25

FER MR12.65

FER MR8.85

FER MR6.60

[image: image4.emf]O-TCH/WFS: TU50iFH sensitivity 900MHz
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[image: image5.emf]O-TCH/WFS: RA250nFH sensitivity 900MHz
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[image: image6.emf]O-TCH/WFS: RA250nFH sensitivity 900MHz
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[image: image7.emf]O-TCH/WFS: HT100nFH sensistivity 900MHz
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[image: image8.emf]O-TCH/WFS: HT100nFH sensistivity 900MHz
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[image: image9.emf]O-TCH/WFS: TU3nFH cochannel interference 900MHz
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[image: image10.emf]O-TCH/WFS: TU3nFH cochannel interference 900MHz
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[image: image11.emf]O-TCH/WFS: TU3iFH Cochannel interference 900MHz
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[image: image12.emf]O-TCH/WFS: TU3iFH Cochannel interference 900MHz
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[image: image1.emf]O-TCH/WFS: TU50nFH sensitivity 900MHz

1.0E-03

1.0E-02

1.0E-01

1.0E+00

0 2 4 6 8 10 12

Eb/N0 (dB)

FER

FER MR23.85

FER MR23.05

FER MR19.85

FER MR18.25

FER MR15.85

FER MR14.25

FER MR12.65

FER MR8.85

FER MR6.60

[image: image13.emf]O-TCH/WFS: TU50nFH cochannel interference 900MHz
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[image: image14.emf]O-TCH/WFS: TU50iFH cochannel interference 900MHz

1.0E-03

1.0E-02

1.0E-01

1.0E+00

0 5 10 15 20

C/Ic (dB)

FER

FER MR23.85

FER MR23.05

FER MR19.85

FER MR18.25

FER MR15.85

FER MR14.25

FER MR12.65

FER MR8.85

FER MR6.60

[image: image15.emf]O-TCH/WFS: TU50iFH cochannel interference 900MHz
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[image: image16.emf]O-TCH/WFS: RA250nFH Cochannel interference 900MHz
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[image: image17.emf]O-TCH/WFS: RA250nFH Cochannel interference 900MHz
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[image: image18.emf]O-TCH/WFS: TU50iFH adjacent-channel interference 900MHz
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[image: image19.emf]O-TCH/WFS: TU50iFH adjacent-channel interference 900MHz
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[image: image20.emf]O-TCH/WFS: TU50nFH adjacent-channel interference 900MHz
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[image: image21.emf]O-TCH/WFS: TU50nFH adjacent-channel interference 900MHz
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[image: image22.emf]O-TCH/WFS: RA250nFH adjacent-channel interference 900MHz
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[image: image23.emf]O-TCH/WFS: RA250nFH adjacent-channel interference 900MHz
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4.2 Half rate channels, O-TCH/WHS

[image: image24.emf]O-TCH/WHS: Static sensivity 900MHz
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[image: image25.emf]O-TCH/WHS: Static sensitivity 900MHz
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[image: image49.emf]O-TCH/WHS: TU50nFH sensitivity 900MHz
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[image: image26.emf]O-TCH/WHS: TU50nFH sensitivity 900MHz
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[image: image27.emf]O-TCH/WHS: TU50iFH sensitivity 900MHz
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[image: image28.emf]O-TCH/WHS: TU50iFH sensitivity 900MHz
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[image: image29.emf]O-TCH/WHS: RA250nFH sensitivity 900MHz
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[image: image30.emf]O-TCH/WHS: RA250nFH sensitivity 900MHz
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[image: image31.emf]O-TCH/WHS: HT100nFH sensistivity 900MHz
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[image: image32.emf]O-TCH/WHS: HT100nFH sensistivity 900MHz
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[image: image33.emf]O-TCH/WHS: TU3nFH cochannel interference 900MHz
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[image: image34.emf]O-TCH/WHS: TU3nFH Cochannel interference 900MHz

1.0E-04

1.0E-03

1.0E-02

1.0E-01

0 5 10 15 20 25 30

C/Ic (dB)

RBER1b

RBERIb MR23.85

RBERIb MR23.05

RBERIb MR19.85

RBERIb MR18.25

RBERIb MR15.85

RBERIb MR14.25

RBERIb MR12.65

RBERIb MR8.85

RBERIb MR6.60

[image: image35.emf]O-TCH/WHS: TU3iFH Cochannel interference 900MHz
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[image: image36.emf]O-TCH/WHS: TU3iFH Cochannel interference 900MHz
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[image: image37.emf]O-TCH/WHS: TU50iFH cochannel interference 900MHz
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[image: image38.emf]O-TCH/WHS: TU50iFH cochannel interference 900MHz
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[image: image39.emf]O-TCH/WHS: TU50nFH Co-channel interference 900MHz
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[image: image40.emf]O-TCH/WHS: TU50nFH Co-channel interference 900MHz
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[image: image41.emf]O-TCH/WHS: RA250nFH Cochannel interference 900MHz
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[image: image42.emf]O-TCH/WHS: RA250nFH Cochannel interference 900MHz
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[image: image43.emf]O-TCH/WHS: TU50nFH Adjacent-channel interference 900MHz
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[image: image44.emf]O-TCH/WHS: TU50nFH Adjacent-channel interference 900MHz
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[image: image45.emf]TU50iFH Adjacent-channel interference 900MHz
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[image: image46.emf]TU50iFH Adjacent-channel interference 900MHz
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[image: image47.emf]O-TCH/WHS: RA250nFH Adjacent-channel interference 900MHz
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[image: image48.emf]O-TCH/WHS: RA250nFH adjacent channel interference 900MHz
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