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1 Introduction

This paper presents Siemens’ simulation results for AMR-NB O-TCH/AHS channels for contribution to the performance requirements defined in 45.005 [1]. The results should be compared with those provided by other companies (see for example [3]). The results presented in this paper are provided for information only. 

2 Simulation

The coding schemes decided at GERAN#5 have been implemented [2]. In the simulated receiver chain the base band processing uses a realistic fixed-point implementation (for a BTS receiver), however no imperfections in the RF receiver front end have been modelled. An implementation margin has been included in the proposed performance figures. Results are presented for co-channel interference, adjacent channel interference and sensitivity performance. The following simulation parameters have been used.

· 30000 frames are simulated per point.

· Interfering signal – 8PSK modulated (for adjacent channel interference, offset by 200KHz from main carrier frequency).

· The channel is dynamic over the duration of the burst

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

3 Performance figures

As defined in 45.005, the FER is calculated based on Class1a bits only, and the residual bit error rate for Class1b bits is calculated on good frames only. The results are presented in the following tables. The figures for co-channel and adjacent channel interference are ready for inclusion in 45.005. Sensitivity performance figures for 45.005 can be found in Appendix A.

Table 1 : Sensitivity 900MHz

	
	
	Static
	TU50nFH
	TU50iFH
	RA250nFH
	HT100nFH

	AMR12.2
	1% FER
	5.2
	10.9
	10.5
	11.8
	11.6

	
	RBER[%]
	0.3
	0.23
	0.25
	0.21
	0.28

	AMR10.2
	1% FER
	4.3
	9.6
	9.5
	10.4
	10.2

	
	RBER
	0.07
	0.2
	0.2
	0.2
	0.25

	AMR7.95
	1% FER
	3.4
	9.0
	8.7
	9.7
	9.5

	
	RBER
	0.19
	0.08
	0.07
	0.05
	0.08

	AMR7.4
	1% FER
	3.0
	8.1
	7.8
	8.7
	10.2

	
	RBER
	0.7
	0.3
	0.4
	0.3
	0.22

	AMR6.7
	1% FER
	2.8
	7.8
	7.6
	8.6
	8.2

	
	RBER
	0.3
	0.16
	0.17
	0.12
	0.18

	AMR5.9
	1% FER
	2.4
	7.2
	7.0
	8.0
	7.7

	
	RBER
	0.15
	0.15
	0.16
	0.14
	0.17

	AMR5.15
	1% FER
	2.0
	6.7
	6.5
	7.4
	7.3

	
	RBER
	0.3
	0.07
	0.08
	0.08
	0.08

	AMR4.75
	1% FER
	1.7
	6.3
	4.5
	6.7
	6.6

	
	RBER
	0.18
	0.12
	0.14
	0.11
	0.14


Table 2 : Sensitivity 1800MHz

	
	
	TU50nFH
	HT100nFH

	AMR12.2
	1% FER
	11.3
	12.4

	
	RBER
	0.24
	0.18

	AMR10.2
	1% FER
	10.4
	10.9

	
	RBER
	0.21
	0.26

	AMR7.95
	1% FER
	9.6
	10.2

	
	RBER
	0.06
	0.08

	AMR7.4
	1% FER
	8.8
	8.9

	
	RBER
	0.3
	0.42

	AMR6.7
	1% FER
	8.4
	8.6

	
	RBER
	0.16
	0.22

	AMR5.9
	1% FER
	7.9
	8.2

	
	RBER
	0.15
	0.29

	AMR5.15
	1% FER
	7.3
	7.8

	
	RBER
	0.1
	0.09

	AMR4.75
	1% FER
	6.9
	7.1

	
	RBER
	0.12
	0.03


Table 3 : Co-channel interference 900MHz

	
	
	TU3nFH
	TU3iFH
	TU50nFH
	TU50iFH
	RA250nFH

	AMR12.2
	1% FER
	22.7
	15.5
	16.0
	15.5
	16.1

	
	RBER
	0.13
	0.2
	0.2
	0.21
	0.23

	AMR10.2
	1% FER
	21.5
	14.3
	14.6
	14.4
	15.6

	
	RBER
	0.1
	0.19
	0.2
	0.17
	0.21

	AMR7.95
	1% FER
	20.7
	13.5
	14.2
	13.5
	14.7

	
	RBER
	0.05
	0.05
	0.04
	0.05
	0.08

	AMR7.4
	1% FER
	19.9
	12.2
	12.9
	12.3
	13.5

	
	RBER
	0.16
	0.24
	0.28
	0.3
	0.29

	AMR6.7
	1% FER
	19.8
	12.1
	12.8
	12.2
	13.4

	
	RBER
	0.07
	0.16
	0.14
	0.14
	0.15

	AMR5.9
	1% FER
	19.3
	11.7
	12.4
	12.1
	12.9

	
	RBER
	0.08
	0.15
	0.12
	0.13
	0.13

	AMR5.15
	1% FER
	18.7
	11.3
	11.9
	11.2
	12.3

	
	RBER
	0.3
	0.07
	0.07
	0.08
	0.08

	AMR4.75
	1% FER
	18.5
	11.0
	11.4
	10.6
	10.7

	
	RBER
	0.07
	0.12
	0.09
	0.11
	0.14


Table 4:  Co-channel interference 1800MHz

	
	
	TU50nFH

	AMR12.2
	1% FER
	16.3

	
	RBER
	0.31

	AMR10.2
	1% FER
	15.1

	
	RBER
	0.15

	AMR7.95
	1% FER
	14.4

	
	RBER
	0.06

	AMR7.4
	1% FER
	13.2

	
	RBER
	0.26

	AMR6.7
	1% FER
	13.0

	
	RBER
	0.14

	AMR5.9
	1% FER
	12.4

	
	RBER
	0.15

	AMR5.15
	1% FER
	11.9

	
	RBER
	0.09

	AMR4.75
	1% FER
	11.4

	
	RBER
	0.12


Table 5 : Adjacent-channel interference 900MHz

	
	
	TU3nFH
	TU3iFH
	TU50nFH
	TU50iFH
	RA250nFH

	AMR12.2
	1% FER
	7.6
	 -0.4
	0.9
	-0.6
	1.6

	
	RBER
	0.09
	0.2
	0.17
	0.18
	0.2

	AMR10.2
	1% FER
	6.4
	-1.7
	-0.7
	-2.1
	-0.7

	
	RBER
	0.09
	0.18
	0.16
	0.05
	0.18

	AMR7.95
	1% FER
	5.6
	-2.7
	-1.6
	-2.9
	-1.7

	
	RBER
	0.04
	0.05
	0.06
	0.06
	0.07

	AMR7.4
	1% FER
	4.4
	-4.0
	-2.7
	-4.4
	-3.0

	
	RBER
	0.13
	0.3
	0.23
	0.19
	0.28

	AMR6.7
	1% FER
	4.2
	-4.3
	-3.4
	-4.6
	-3.2

	
	RBER
	0.08
	0.14
	0.16
	0.12
	0.14

	AMR5.9
	1% FER
	3.6
	-4.9
	-3.6
	-5.1
	-4.0

	
	RBER
	0.07
	0.15
	0.13
	0.13
	0.16

	AMR5.15
	1% FER
	2.9
	-5.5
	-4.3
	-5.7
	-4.6

	
	RBER
	0.06
	0.07
	0.07
	0.06
	0.18

	AMR4.75
	1% FER
	2.4
	-6.4
	-4.7
	-6.5
	-5.4

	
	RBER
	0.08
	0.12
	0.11
	0.07
	0.12


Table 6 : Adjacent-channel interference 1800MHz

	
	
	TU50nFH

	AMR12.2
	1% FER
	-0.8

	
	RBER
	0.21

	AMR10.2
	1% FER
	-0.7

	
	RBER
	0.19

	AMR7.95
	1% FER
	-1.5

	
	RBER
	0.06

	AMR7.4
	1% FER
	-2.6

	
	RBER
	0.28

	AMR6.7
	1% FER
	-2.8

	
	RBER
	0.13

	AMR5.9
	1% FER
	-3.3

	
	RBER
	0.12

	AMR5.15
	1% FER
	-4.0

	
	RBER
	0.07

	AMR4.75
	1% FER
	-4.7

	
	RBER
	0.09
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5 Appendix A – Sensitivity performance in 45.005 format

Appendix A contains sensitivity performance presented in 45.005 format, and derived using the following:

P[dBm] = 10*log10(kTB)[dBm] + Eb/Nosim[dB] + 10log10(m) + NF[dB]
Where 

k = 1.38e-23 J/K

T = 293K

m=3

B = 270833 Hz

NF – noise figure – 8dB for BTS.

Table 1g: Reference sensitivity performance for 8-PSK modulated signals 

	GSM 850 and GSM 900

	Type of
	Propagation conditions

	channel
	Static
	TU50
(no FH)
	TU50
(ideal FH)
	RA250
(no FH)
	HT100
(no FH)

	O-FACCH/H
	(dBm)
	-
	-
	-
	-
	-

	
	BER 
	-
	-
	-
	-
	-

	O-TCH/AHS12.2
	(dBm)
	-101.6
	-95.9
	-96.3
	-95.0
	-95.2

	
	Class Ib (RBER) 
	0.3 %
	0.23 %
	0.25 %
	0.21 %
	0.28 %

	O-TCH/AHS10.2
	(dBm)
	-102.5
	-97.2
	-97.3
	-96.4
	-96.6

	
	Class Ib (RBER) 
	0.07 %
	0.2 %
	0.2 %
	0.2 %
	0.25 %

	O-TCH/AHS7.95
	(dBm)
	-103.4
	-97.8
	-98.1
	-97.1
	-97.3

	
	Class Ib (RBER) 
	0.19 %
	0.08 %
	0.07 %
	0.05 %
	0.08 %

	O-TCH/AHS7.4
	(dBm)
	-103.8
	-98.7
	-99.0
	-98.1
	-96.6

	
	Class Ib (RBER) 
	0.7 %
	0.3 %
	0.4 %
	0.3 %
	0.22 %

	O-TCH/AHS6.7
	(dBm)
	-104.0
	-99.0
	-99.2
	-98.2
	-98.6

	
	Class Ib (RBER)
	0.3 %
	0.16 % 
	0.17 %
	0.12 %
	0.18 %

	O-TCH/AHS5.9
	(dBm)
	-104.4
	-99.6
	-99.8
	-98.8
	-99.1

	
	Class Ib (RBER)
	0.15 %
	0.15 %
	0.16 %
	0.14 %
	0.17 %

	O-TCH/AHS5.15
	(dBm)
	-104.8
	-100.1
	-100.3
	-99.4
	-99.5

	
	Class Ib (RBER)
	0.3 %
	0.07 %
	0.08 %
	0.08 %
	0.08 %

	O-TCH/AHS4.75
	(dBm)
	-105.1
	-100.5
	-102.3
	-100.1
	-100.2

	
	Class Ib (RBER) 
	0.18 %
	0.12 %
	0.14 % 
	0.11 %
	0.14 %

	O-TCH/AHS-INB
	(FER)
	-
	-
	-
	-
	-

	O-TCH/AHS
	(EVSIDUR)
	-
	-
	-
	-
	-

	O-TCH/AHS
	(EVRFR)
	-
	-
	-
	-
	-


	DCS 1 800 & PCS 1 900

	Type of
	Propagation conditions

	Channel
	TU50

(no FH)
	HT100

(no FH)

	O-FACCH/H
	(dBm)
	-
	-

	
	
	-
	-

	O-TCH/AHS12.2
	(dBm)
	-95.5
	-94.4

	
	Class Ib (RBER) 
	0.24
	0.18

	O-TCH/AHS10.2
	(dBm)
	-96.4
	-95.9

	
	Class Ib (RBER) 
	0.21
	0.26

	O-TCH/AHS7.95
	(dBm)
	-97.2
	-96.6

	
	Class Ib (RBER) 
	0.06
	0.08

	O-TCH/AHS7.4
	(dBm)
	-98.0
	-97.9

	
	Class Ib (RBER) 
	0.3
	0.42

	O-TCH/AHS6.7
	(dBm)
	-98.4
	-98.2

	
	Class Ib (RBER)
	0.16
	0.22

	O-TCH/AHS5.9
	(dBm)
	-98.9
	-98.6

	
	Class Ib (RBER)
	0.15
	0.29

	O-TCH/AHS5.15
	(dBm)
	-99.5
	-99.0

	
	Class Ib (RBER)
	0.1
	0.09

	O-TCH/AHS4.75
	(dBm)
	-99.9
	-99.7

	
	Class Ib (RBER) 
	0.12
	0.03

	O-TCH/AHS-INB
	(FER)
	-
	-

	O-TCH/AHS
	(EVSIDUR)
	-
	-

	O-TCH/AHS
	(EVRFR)
	-
	-


6 Appendix B – Eb/N0 and C/I performance curves
In this section, some of the Eb/N0 and C/I performance curves used to obtain the results provided in the document are shown for information.

6.1 Sensitivity, static channel, 900 MHz
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6.2 Sensitivity, TU50noFH, 900 MHz
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6.3 Sensitivity, RA250, 900 MHz
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6.4 Co-channel interference, TU3iFH, 900 MHz
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6.5 Co-channel interference, TU50noFH, 900 MHz
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6.6 Co-channel interference, RA250, 900 MHz
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6.7 Adjacent interference, TU3iFH, 900MHz
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6.8 Adjacent interference, TU50nFH, 900MHz
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6.9 Adjacent interference, RA250nFH, 900Mhz
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