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1. Introduction

This document shows simulations results for the minimum performance requirements specified in TS 25.102. These results shall be used as basis of the performance requirements value.
2. Simulation Results

Simulations were performed for the 12.2 kbps, 64 kbps, 144 kbps and 384 kbps measurement channels. Propagation conditions were AWGN, Case 1, Case 2 and Case 3. 

A joint detector with a zero forcing algorithm (ZF-BLE) was used in the simulations. Comparison with Siemens results given in subsection 9.7 of TR25.945 (v4.0.0) is provided. The simulation assumptions for the downlink results are given in Annex B of this document. These assumptions are same as the ones given in subsection 9.7 of TR25.945 (v4.0.0). 
The results are very similar to Siemens' results.


Performance summary 
Uplink Îor/Ioc values in dB:

	Service
	Environment
	BLER
	Siemens
	Panasonic
	Average

	12.2 kbps
	AWGN
	10E-2
	0.6
	0.5
	0.6

	
	Case 1
	10E-2
	19.2
	18.5
	18.9

	
	Case 2
	10E-2
	10.2
	10
	10.1

	
	Case 3
	10E-2
	7.3
	8.1
	7.7

	
	
	
	
	
	

	64 kbps
	AWGN
	10E-1
	-0.4
	-0.8
	-0.6

	
	
	10E-2
	-0.1
	-0.5
	-0.3

	
	Case 1
	10E-1
	12
	12.6
	12.3

	
	
	10E-2
	19
	19.8
	19.4

	
	Case 2
	10E-1
	6.5
	6.0
	6.3

	
	
	10E-2
	10.7
	10.0
	10.4

	
	Case 3
	10E-1
	4.8
	5.1
	5.0

	
	
	10E-2
	7.6
	7.7
	7.7

	
	
	10E-3
	10.3
	10.2
	10.3

	
	
	
	
	
	

	144 kbps
	AWGN
	10E-1
	0.0
	-0.3
	-0.2

	
	
	10E-2
	0.3
	0.0
	0.2

	
	Case 1
	10E-1
	13
	13.1
	13.1

	
	
	10E-2
	20
	20.8
	20.4

	
	Case 2
	10E-1
	7.0
	6.5
	6.8

	
	
	10E-2
	11.0
	10.7
	10.9

	
	Case 3
	10E-1
	5.2
	5.0
	5.1

	
	
	10E-2
	7.1
	7.3
	7.2

	
	
	10E-3
	8.3
	9.0
	8.7

	
	
	
	
	
	

	384 kbps
	AWGN
	10E-1
	0.3
	0.1
	0.2

	
	
	10E-2
	0.5
	0.4
	0.5

	
	Case 1
	10E-1
	13.0
	13.0
	13.0

	
	
	10E-2
	20.0
	20.0
	20.0

	
	Case 2
	10E-1
	7.0
	6.9
	7.0

	
	
	10E-2
	11.0
	10.8
	10.9

	
	Case 3
	10E-1
	5.3
	5.2
	5.3

	
	
	10E-2
	6.8
	6.8
	6.8

	
	
	10E-3
	8.0
	8.0
	8.0


A  Graphical Presentation of Simulation Results 
12.2kbps service downlink simulation result
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Downlink 12.2kbps AWGN Channel
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[image: image2.emf]Downlink 12.2kbps Multi-path Case 1 Channel
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[image: image3.wmf]Downlink 12.2kbps Multi-path Case 2 Channel 
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[image: image4.wmf]Downlink 12.2kbps Multi-path Case 3 Channel
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64kbps service downlink simulation result

[image: image5.wmf]Downlink 64kbps AWGN Channel 
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Downlink 64kbps Multi-path Case 1 Channel
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Downlink 64kbps Multi-path Case 2 Channel 
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[image: image8.emf]Downlink 64kbps Multi-path Case 3 Channel
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144kbps service downlink simulation result

[image: image9.wmf]Downlink 144kbps AWGN Channel 
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[image: image10.wmf]Downlink 144kbps Multi-path Case 1 Channel 
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[image: image11.wmf]Downlink 144kbps Multi-path Case 2 Channel 
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[image: image12.wmf]Downlink 144kbps Multi-path Case 3 Channel
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384kbps service downlink simulation result
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Downlink 384kbps AWGN Channel 
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Downlink 384kbps Multi-path Case 1 Channel 
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[image: image15.wmf]Downlink 384kbps Multi-path Case 2 Channel
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[image: image16.emf]Downlink 384kbps Multi-path Case 3 Channel
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B  Simulation Assumptions
General

	Parameter
	Explanation/Assumption

	Chip Rate
	1.28 Mcps

	Duration of TDMA sub-frame
	5 ms

	Number of time slots per sub-frame
	7

	Closed loop power control
	OFF

	AGC
	OFF

	Number of samples per chip
	1 sample per chip

	Propagation Conditions
	See TS25.102 and TS25.105 V4.0.0 Annex B

	Numerical precision
	Floating point simulations

	BLER target
	10E-1; 10E-2; 10E-3

	BLER calculation
	BLER will be calculated by comparing with transmitted and received bits.

	DCCH model
	Random symbols transmitted, not evaluated in the receiver

	TPC and SS model
	Random symbols transmitted, not evaluated in the receiver

	TFCI model
	Random symbols, not evaluated in the receiver but it is assumed that receiver gets error free reception of TFCI information

	Turbo decoding
	Max Log Map with 4 iterations

	Measurement Channels
	See TS25.102 and TS25.105 V4.0.0 Annex A

	Other L1 parameters
	As Specified in latest L1 specifications

	Cell parameter
	0 (this determines the scrambling and basic midamble code)


Additional downlink parameters

	Parameter
	Value

	Îor/Ioc
	Ratio to meet the required BLER target

	# of DPCHoi 


	Bit rate
	Static
	Case 1
	Case 2
	Case 3

	
	12.2 kbps
	8
	8
	8
	8

	
	64 kbps
	2
	2
	2
	2

	
	144 kbps
	2
	2
	2
	2

	
	384 kbps
	0
	0
	0
	0

	Number of timeslots per sub-frame per user
	12.2 kbps: TS=1

64 kbps: TS=1

144 kbps: TS=2

384 kbps: TS=4

	Transmit diversity, “TxAA”, “TSTD”
	OFF

	Receiver antenna diversity
	OFF

	Midamble
	Common midamble 

	Channelisation codes C(k; Q)
	
	12.2 kbps
	64 kbps
	144 kbps
	384 kbps

	
	DPCHi
	C(i; 16)
	C(i; 16)
	C(i; 16)
	C(i; 16)

	
	DPCHoj
	C(j+2; 16)
	C(j+8; 16)
	C(j+8; 16)
	-

	Receiver
	Joint Detector (ZF-BLE)

	Channel Estimation
	Ideal multipath delay estimation and joint channel estimator according to article from Steiner and Baier in Freq., vol. 47, 1993, pp.292-298, based on correlation to obtain the complex amplitudes for the path.





















































