
TSG RAN WG4 meeting # 43


















R4-070472
Kobe, Japan, 7-11 May 2007
Source: 
Texas Instruments
Title: 
HSDPA simulation results for type3i receiver
Agenda Item:
6.7
Document for:
Discussion
1. Introduction

In the RAN Plenary meeting #30 a study item on further improved performance requirements for UMTS/HSDPA UE was approved [1]. The system and link-level simulation assumptions were agreed upon and simulations were performed by various companies.  The assumptions and simulation results were compiled and summarized in [2].
This contribution presents additional simulation results based on the final agreed parameters. Specifically, weighted and revised-weighted DIP values are used for geometries of 0dB and -3dB, respectively. Performance results using ideal channel estimation are presented for the Type3 and Type3i receiver structures described in [2] and [3]. The simulated scenarios are based on the HSDPA-only and HSDPA+R’99 cases as given in [2] using normalized power control (Nm PC). The propagation channels used were Pedestrian B 3km/h and Vehicular A 30km/h. 

2. Simulation results for HSDPA-only scenario

In this section we present the simulation results for the HSDPA-only scenario. The absolute throughput values obtained from these simulations are given as well as the relative gain of the type3i receiver over the type3.
Table 1 and Table 2 present the absolute throughputs and relative gains for H-SET3 using weighted DIP values for 0dB geometry and revised-weighted DIP values for -3dB geometry. Normalized power control is used in the base station models. The average throughput and gain values reported in [2] (for no power control) are also shown as a reference for comparison.
Table 1. Throughputs and gains for HSDPA-only scenario using H-SET3 in a PB3 channel.
	Corresponds to

Table 8.A38 in [2]
	Type 3i / 3, HSDPA only, PB3, H-Set 3, Revised G= -3 DIP & Codes with Power Control

	Rx Type
	3
	3
	3i
	3i
	3
	3
	3i
	3i
	Gain
	Gain
	Gain
	Gain
	Reference 

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

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

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = -3 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	494
	807
	605
	931
	153
	688
	307
	845
	1.22
	1.15
	2.02
	1.23
	

	TI (Nm PC)
	464
	787
	590
	945
	121
	633
	282
	818
	1.27
	1.20
	2.33
	1.29
	R4-070472

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = 0 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	791
	1246
	954
	1456
	649
	1066
	865
	1245
	1.21
	1.17
	1.33
	1.17
	

	TI (Nm PC)
	756
	1212
	982
	1462
	582
	1021
	848
	1236
	1.30
	1.21
	1.46
	1.21
	R4-070472


Table 2. Throughputs and gains for HSDPA-only scenario using H-SET3 in a VA30 channel.
	Corresponds to

Table 8.A39 in [2]
	Type 3i / 3, HSDPA only, VA30, H-Set 3, Revised G= -3 DIP & Codes with Power Control

	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)
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = -3 dB
	
	
	
	
	
	
	
	
	
	
	
	
	

	Average (No PC)
	500
	794
	600
	903
	118
	702
	328
	876
	1.20
	1.14
	2.81
	1.25
	

	TI (Nm PC)
	490
	795
	611
	944
	113
	670
	324
	851
	1.25
	1.19
	2.87
	1.27
	 R4-070472

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = 0 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	791
	1197
	931
	1366
	666
	1070
	831
	1216
	1.18
	1.14
	1.25
	1.14
	

	TI (Nm PC)
	778
	1161
	984
	1425
	640
	1059
	897
	1279
	1.26
	1.23
	1.40
	1.21
	R4-070472


Table 3 and Table 4 present the absolute throughputs and relative gains for H-SET6 using weighted DIP values for 0dB geometry and revised-weighted DIP values for -3dB geometry. Normalized power control is used in the base station models. The very large relative gains shown in certain points are due to the impractical used FRC in the given conditions, leading to very low throughputs.  The average throughput and gain values reported in [2] (for no power control) are also shown as a reference for comparison.
Table 3. Throughputs and gains for HSDPA-only scenario using H-SET6 in a PB3 channel.
	Corresponds to

 Table 8.A36 in [2]
	Type 3i / 3, HSDPA only, PB3, H-Set 6, Revised G= -3 DIP & Codes with Power Control

	Rx Type
	3
	3
	3i
	3i
	3
	3
	3i
	3i
	Gain
	Gain
	Gain
	Gain
	Reference 

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

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

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = -3 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	193
	930
	403
	1162
	2
	257
	18
	531
	2.11
	1.24
	5.09
	2.07
	

	TI (Nm PC)
	183
	908
	415
	1163
	1
	212
	11
	517
	2.27
	1.28
	11.00
	2.44
	R4-070472

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = 0 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	889
	1542
	1216
	1857
	262
	1239
	570
	1641
	1.36
	1.20
	2.18
	1.31
	

	TI (Nm PC)
	833
	1497
	1209
	1934
	182
	1083
	587
	1591
	1.45
	1.29
	3.23
	1.47
	R4-070472


Table 4. Throughputs and gains for HSDPA-only scenario using H-SET6 in a VA30 channel.
	Corresponds to

Table 8.A37 in [2]
	Type 3i / 3, HSDPA only, VA30, H-Set 6, Revised G= -3 DIP & Codes with Power Control

	Rx Type
	3
	3
	3i
	3i
	3
	3
	3i
	3i
	Gain
	Gain
	Gain
	Gain
	Reference 

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

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

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = -3 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	126
	953
	389
	1167
	0
	163
	3
	540
	3.17
	1.23
	4.00
	3.32
	

	TI (Nm PC)
	165
	962
	474
	1207
	1
	200
	6
	597
	2.87
	1.25
	6.0
	2.99
	R4-070472

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = 0 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	911
	1514
	1177
	1811
	144
	1254
	571
	1613
	1.30
	1.20
	4.14
	1.29
	

	 TI (Nm PC)
	917
	1535
	1279
	1950
	176
	1206
	750
	1679
	1.39
	1.27
	4.26
	1.39
	R4-070472


 3. Simulation results for HSDPA+R’99 scenario

In this section we present the simulation results for the HSDPA+R’99 scenario. The absolute throughput values obtained from these simulations are given as well as the relative gain of the type3i receiver over the type3.
Table 5 and Table 6 present the absolute throughputs and relative gains for H-SET3 using weighted DIP values for 0dB geometry and revised-weighted DIP values for -3dB geometry. Normalized power control is used in the base station models. The average throughput and gain values reported in [2] (for no power control) are also shown as a reference for comparison.
Table 5. Throughputs and gains for HSDPA+R’99 scenario using H-SET3 in a PB3 channel.
	Corresponds to

Table 8.A34 in [2]
	Type 3i / 3, HSDPA + R99, PB3, H-Set 3, Revised G= -3 DIP & Codes with Power Control

	Rx Type
	3
	3
	3i
	3i
	3
	3
	3i
	3i
	Gain
	Gain
	Gain
	Gain
	Reference 

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

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

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = -3 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	502
	827
	611
	955
	154
	678
	305
	845
	1.22
	1.16
	1.99
	1.25
	

	TI (Nm PC)
	461
	784
	588
	943
	119
	630
	279
	816
	1.28
	1.20
	2.34
	1.30
	R4-070472

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = 0 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	790
	1268
	933
	1440
	626
	1056
	808
	1195
	1.18
	1.14
	1.29
	1.13
	

	TI (Nm PC)
	754
	1209
	977
	1460
	576
	1019
	845
	1234
	1.30
	1.21
	1.47
	1.21
	R4-070472


Table 6. Throughputs and gains for HSDPA+R’99 scenario using H-SET3 in a VA30 channel.
	Corresponds to

Table 8.A35 in [2]
	Type 3i / 3, HSDPA + R99, VA30, H-Set 3, Revised G= -3 DIP & Codes with  Power Control

	Rx Type
	3
	3
	3i
	3i
	3
	3
	3i
	3i
	Gain
	Gain
	Gain
	Gain
	Reference 

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

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

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = -3 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	511
	815
	624
	931
	119
	698
	324
	872
	1.22
	1.14
	2.75
	1.25
	

	TI (Nm PC)
	488
	794
	609
	941
	111
	668
	323
	847
	1.25
	1.18
	2.91
	1.27
	R4-070472

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = 0 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	790
	1193
	929
	1366
	657
	1070
	824
	1217
	1.18
	1.15
	1.25
	1.14
	

	TI (Nm PC)
	773
	1158
	984
	1425
	637
	1056
	897
	1276
	1.27
	1.23
	1.41
	1.21
	R4-070472


Table 7 and Table 8 present the absolute throughputs and relative gains for H-SET6 using weighted DIP values for 0dB geometry and revised-weighted DIP values for -3dB geometry. Normalized power control is used in the base station models. Again, the very large relative gains shown in certain points are due to the impractical used FRC in the given conditions, leading to very low throughputs. The average throughput and gain values reported in [2] (for no power control) are also shown as a reference for comparison.
Table 7. Throughputs and gains for HSDPA+R’99 scenario using H-SET6 in a PB3 channel.
	Corresponds to

Table 8.A32 in [2]
	Type 3i / 3, HSDPA + R99, PB3, H-Set 6, Revised G= -3 DIP & Codes with Power Control

	Rx Type
	3
	3
	3i
	3i
	3
	3
	3i
	3i
	Gain
	Gain
	Gain
	Gain
	Reference 

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

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

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = -3 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	228
	971
	433
	1185
	7
	284
	20
	558
	1.92
	1.22
	4.89
	1.97
	

	TI (Nm PC)
	179
	903
	412
	1160
	1
	207
	10
	508
	2.30
	1.28
	10.0
	2.45
	R4-070472

	 
	
	
	
	
	
	
	
	
	
	
	
	
	

	G = 0 dB
	
	
	
	
	
	
	
	
	
	
	
	
	

	Average (No PC)
	903
	1564
	1248
	1888
	240
	1236
	506
	1641
	1.38
	1.21
	2.11
	1.33
	

	TI (Nm PC)
	825
	1492
	1206
	1930
	171
	1075
	585
	1587
	1.46
	1.29
	3.42
	1.48
	R4-070472


Table 8. Throughputs and gains for HSDPA+R’99 scenario using H-SET6 in a VA30 channel.
	Corresponds to

Table 8.A33 in [2]
	Type 3i / 3, HSDPA + R99, VA30, H-Set 6, Revised G= -3 DIP & Codes with Power Control

	Rx Type
	3
	3
	3i
	3i
	3
	3
	3i
	3i
	Gain
	Gain
	Gain
	Gain
	Reference 

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

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

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 

	G = -3 dB
	
	
	
	
	
	
	
	
	
	
	
	
	 

	Average (No PC)
	181
	1014
	489
	1231
	0
	217
	4
	612
	2.81
	1.21
	6.00
	2.90
	

	TI (Nm PC)
	163
	958
	479
	1205
	1
	195
	6
	589
	2.94
	1.26
	6.00
	3.02
	R4-070472

	 
	
	
	
	
	
	
	
	
	
	
	
	
	

	G = 0 dB
	
	
	
	
	
	
	
	
	
	
	
	
	

	Average (No PC)
	934
	1554
	1169
	1827
	162
	1234
	495
	1540
	1.25
	1.18
	3.06
	1.25
	

	TI (Nm PC)
	913
	1530
	1275
	1946
	170
	1199
	741
	1675
	1.40
	1.27
	4.36
	1.40
	R4-070472


4. Conclusions

In this contribution we have presented the simulation results for the interference aware LMMSE chip level equaliser structure, for the proposed scenario in [2]. Our simulation results are confirmed to be consistent with RAN4 average.
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Annex A. Link level simulation parameters

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Channel estimation
	Ideal.  The receiver knows the location and channel tap value of each ray on the channel a-priori.

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

	Number of samples per chip (P) for channel synthesis
	P=2 – i.e. 2 samples per chip at input to the receiver

	Channel ray mapping
	Nearest Tc/P spaced delay (1/ Tc is the chip rate) – P specified above

	SRRC pulse shaping
	On

	ACK/NACK feedback error rate
	0%

	Turbo decoding
	MaxLogMap – 8 iterations

	Receiver structure
	LMMSE chip-level equalizer

	Number of UE antennas
	2 (Fully uncorrelated fading between receiver branches.)

	Equaliser length
	40 taps (20 chips long with 2 samples per chip)

	Noise covariance matrix in equaliser
	TypeNi: Constructed from ideally known channel coefficients

TypeN: Noise variance assumed known

	OCNS levels
	According to [2]

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

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

	Fixed Channel Reference
	H-SET6 and H-SET3

	Propagation Conditions
	Pedestrian B 3km/h and Vehicular A 30km/h (Common for all cells)


