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1.0
Introduction

At RAN Plenary #30 a study item was approved to investigate advanced receivers based on interference cancellation [1]. At RAN4 #40 a contribution [2] addressed the modeling of power control for the HSDPA+R99 scenario. The methodology of this proposal – referred to in this document as unnormalized power control - would require a Node-B emulator to deviate from a constant power output. An update of [2] introduced during the ad hoc telephone conference of 12 December 2006 modified the power control such that the Node-B would maintain a constant power output, [3]. It was agreed by participants of this ad hoc to simulate both the normalized and unnormalized methods of power control. This document gives the results of such simulations with assumptions based on the modifications of [4] including the revised weighted DIP value for geometry -3 dB.
2.0 Simulation results
Tables 1 and 2 give the link-level throughput data rates (kb/s) and relative gains for FRC H-Set 6 for the given simulation conditions. Highlighted cells indicate that the throughputs of both the type 3 and type 3i receivers were less than 100 kb/s. Tables 4 and 5 give similar results for FRC H-Set 3. Besides the simulation results with power control, for reference the results with no power control are given. Simulation assumptions are included in the appendix and [4]. 
Table 1. Throughput values and relative gains for Types 3 and 3i for H-Set 6 and propagation channel VA30.
	Rx Type
	3
	3
	3i
	3i
	3
	3
	3i
	3i
	Gain
	Gain
	Gain
	Gain

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	QPSK 
	QPSK 
	16QAM 
	16QAM

	Ec/Ior (dB) / PC Type
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	G = -3
	No PC
	182

182

149
	1001

1000

968
	460

461

415
	1200

1200

1177
	0

0

0
	206

207

170
	5

5

3
	580

577

516
	2.53

2.53

2.79
	1.20

1.20

1.22
	NA

NA

NA
	2.82

2.79

3.04

	G = -3
	Un PC
	
	
	
	
	
	
	
	
	
	
	
	

	G = -3
	Norm PC
	
	
	
	
	
	
	
	
	
	
	
	

	G = 0
	No PC
	934

939

899
	1554

1551

1518
	1169

1172

1142
	1827

1826

1788
	162

161

130
	1234

1239

1183
	495

497

433
	1540

1541

1504
	1.25

1.25

1.27
	1.18

1.18

1.18
	3.06

3.09

3.33
	1.25

1.24

1.27

	G = 0
	Un PC
	
	
	
	
	
	
	
	
	
	
	
	

	G = 0
	Norm PC
	
	
	
	
	
	
	
	
	
	
	
	


Table 2. Throughput values and relative gains for Types 3 and 3i H-Set 6 and for propagation channel PB3.
	Rx Type
	3
	3
	3i
	3i
	3
	3
	3i
	3i
	Gain
	Gain
	Gain
	Gain

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	QPSK 
	QPSK 
	16QAM 
	16QAM

	Ec/Ior (dB) / PC Type
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	G = -3
	No PC
	236

234

208
	959

958

922
	438

441

397
	1182

1178

1147
	5

4

3
	284

290

252
	17

18

16
	557

551

508
	1.86

1.88

1.91
	1.23

1.23

1.24
	3.4

4.5

5.33
	1.92

1.90

2.02

	G = -3
	Un PC
	
	
	
	
	
	
	
	
	
	
	
	

	G = -3
	Norm PC
	
	
	
	
	
	
	
	
	
	
	
	

	G = 0
	No PC
	886

887

847
	1551

1551

1512
	1149

1149

1108
	1835

1832

1792
	240

236

202
	1172

1172

1120
	506

511

453
	1501

1502

1461
	1.30

1.30

1.31
	1.18

1.18

1.19
	2.11

2.17

2.24
	1.28

1.28

1.30

	G = 0
	Un PC
	
	
	
	
	
	
	
	
	
	
	
	

	G = 0
	Norm PC
	
	
	
	
	
	
	
	
	
	
	
	


Table 3. Throughput values and relative gains for Types 3 and 3i for H-Set 3 and propagation channel VA30.
	Rx Type
	3
	3
	3i
	3i
	3
	3
	3i
	3i
	Gain
	Gain
	Gain
	Gain

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	QPSK 
	QPSK 
	16QAM 
	16QAM

	Ec/Ior (dB) / PC Type
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	G = -3
	No PC
	511

512

494
	815

814

797
	610

608

595
	933

935

916
	126

124

103
	697

697

673
	323

322

286
	846

844

825
	1.19

1.19

1.20
	1.14

1.15

1.15
	2.56

2.60

2.78
	1.21

1.21

1.23

	G = -3
	Un PC
	
	
	
	
	
	
	
	
	
	
	
	

	G = -3
	Norm PC
	
	
	
	
	
	
	
	
	
	
	
	

	G = 0
	No PC
	790

790

769
	1193

1194

1167
	929

927

906
	1366

1364

1342
	657

657

631
	1070

1067

1045
	824

824

803
	1217

1217

1197
	1.18

1.17

1.18
	1.15

1.14

1.15
	1.25

1.25

1.27
	1.14

1.14

1.15

	G = 0
	Un PC
	
	
	
	
	
	
	
	
	
	
	
	

	G = 0
	Norm PC
	
	
	
	
	
	
	
	
	
	
	
	


Table 4. Throughput values and relative gains for Types 3 and 3i H-Set 3 and for propagation channel PB3.
	Rx Type
	3
	3
	3i
	3i
	3
	3
	3i
	3i
	Gain
	Gain
	Gain
	Gain

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	QPSK 
	QPSK 
	16QAM 
	16QAM

	Ec/Ior (dB) / PC Type
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	G = -3
	No PC
	491

490

469
	818

819

799
	599

599
583
	950

950

929
	163

164

140
	674

676

647
	306

307

281
	830

829

810
	1.22

1.22

1.24
	1.16

1.16

1.16
	1.88

1.88

2.01
	1.23

1.23

1.25

	G = -3
	Un PC
	
	
	
	
	
	
	
	
	
	
	
	

	G = -3
	Norm PC
	
	
	
	
	
	
	
	
	
	
	
	

	G = 0
	No PC
	790

789

767
	1268

1266

1239
	933

933

909
	1440

1440

1418
	626

628

598
	1056

1056

1035
	808

807

781
	1195

1197

1176
	1.18

1.18

1.19
	1.14

1.14

1.14
	1.29

1.29

1.31
	1.13

1.13

1.14

	G = 0
	Un PC
	
	
	
	
	
	
	
	
	
	
	
	

	G = 0
	Norm PC
	
	
	
	
	
	
	
	
	
	
	
	


3.0
Discussion

From the above tables it can be seen that there is very little difference in both the throughput values and the relative gains when comparing the no power control scenario with the unnormalized power control scenario. However, for the normalized power control there is a noticeable degradation in the throughput values. This degradation is not translated to the relative gains; the relative gains are close to, or slightly better than, those of no power control and unnormalized power control. (The degradation for the type 3 is slightly worse than the degradation of type 3i.) It is not known why there is this degradation in throughput values. This is based on the conjecture that there would be very little difference in performance between power control and no power control with a LMMSE receiver – as seemingly demonstrated by the unnormalized case.   Perhaps there is a simulation coding error; this will be examined. Comparison with data from other companies may show if this is an anomaly in Motorola’s data, or is more universal.
4.0
CONCLUSION

This document presents simulation results for the HSDPA+R99 scenario with power control for the type 3 and 3i receivers. There is little difference in the relative gains between no power control and both power control algorithms: unnormalized and normalized. However, there is some degradation in the normalized throughput values.
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Appendix A 
Simulation assumptions
	Parameter
	Explanation/Assumption

	Chip Rate
	3.84 Mcps

	OCNS Codes & Physical Channels
	See Reference 4

	Receiver Structure
	Types 3 and 3i

	AWGN Noise Variance
	Known by receiver

	Channel Estimation
	Ideal

	Number of samples per chip
	2

	Propagation Conditions
	VA30, PB3: rays placed at nearest ½ chip

	Number of bits in AD converter
	Floating point simulations

	Turbo Decoder
	Max log map – 8 iterations

	AGC
	Off

	HS-DSCH
	FRC H-Set 6 & H-Set 3

	Scrambling Codes
	Serving cell 0; Interfering cells 16, 32, 48, 64, 80

	Interfering Frame Offset
	1296, 2576, 3856, 5136, 6416 chips relative to serving cell, as proposed in [4]

	RV Sequence
	QPSK {0, 2, 5, 6}     16QAM {6, 2, 1, 5}

	DIP set, geometry 0 dB
	-2.75, -7.64, -8.68, -13.71, -14.59  (DIP1 … DIP5)

	DIP set, geometry -3 dB
	-4.37, -6.21, -9.25, -11.65, -13.75  (DIP1 … DIP5)
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