3GPP TSG-RAN WG4 (Radio) Meeting #40                                                R4-060884
Tallinn, Estonia, 28th August – 1st September 2006

Source:
Ericsson

Title:
Simulation results for Interference Cancellation (IC) study item
Agenda item:
7.2
Document for:
Discussion
1. Introduction
The interference cancellation study item seeks to explore the performance of more sophisticated receivers that can take advantage of the structure of interfering signals.  To this end, the test cases defined in ‎[1] have been augmented with two interference scenarios designated “HSDPA+R99” and “HSDPA-Only” (‎[2], ‎[3]).  Using the HSDPA+R99 interference scenario definition, FRC throughput simulations have been performed for Pedestrian B and Vehicular A channels (key simulation assumptions summarized in Appendix A).  The simulations compare the performance of “interference-aware” type 2i and type 3i genie receivers (defined in ‎[4] and further refined in ‎[5]) versus baseline type 2 and type 3 genie receivers.  Geometry factors of 0, 5, and 10 dB were considered. 
	


2. Simulation Results for HSDPA+R99 Scenario

In Table 1, the simulation results for the Pedestrian B channel are presented for a geometry factor of 10 dB.

	Receiver


	Throughput (Kbps) 

H-Set3 (QPSK)
	Throughput (Kbps)

H-Set3 (16QAM) 
	Throughput (Kbps)

H-Set6 (QPSK)
	Throughput (Kbps) 

H-Set6 (16QAM) 

	
	Ec/Ior (dB)
	Ec/Ior (dB)
	Ec/Ior (dB)
	Ec/Ior (dB)

	
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	Type 2
	1285
	1582
	1142
	1706
	1661
	2554
	1493
	2255

	Type 2i
	1301
	1586
	1166
	1725
	1699
	2593
	1514
	2290

	Type 3
	1601
	1601
	2137
	2332
	3092
	3219
	2859
	4225

	Type 3i
	1601
	1601
	2218
	2332
	3145
	3219
	3107
	4370


Table 1: Receiver performance for Pedestrian B channel at 3 km/hr with Ior/Ioc = 10 dB
In Table 2, the simulation results for the Vehicular A channel are presented for a geometry factor of 10 dB.
	Receiver


	Throughput (Kbps) 

H-Set3 (QPSK)
	Throughput (Kbps)

H-Set3 (16QAM) 
	Throughput (Kbps)

H-Set6 (QPSK)
	Throughput (Kbps) 

H-Set6 (16QAM) 

	
	Ec/Ior (dB)
	Ec/Ior (dB)
	Ec/Ior (dB)
	Ec/Ior (dB)

	
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	Type 2
	1335
	1563
	1293
	1786
	1879
	2673
	1808
	2543

	Type 2i
	1365
	1575
	1324
	1830
	1915
	2702
	1865
	2602

	Type 3
	1601
	1601
	2084
	2322
	3036
	3214
	2915
	4071

	Type 3i
	1601
	1601
	2211
	2332
	3137
	3219
	3156
	4342


Table 2: Receiver performance for Vehicular A channel at 30 km/hr with Ior/Ioc = 10 dB
In Table 3, the simulation results for the Pedestrian B channel are presented for a geometry factor of 5 dB.

	Receiver


	Throughput (Kbps) 

H-Set3 (QPSK)
	Throughput (Kbps)

H-Set3 (16QAM) 
	Throughput (Kbps)

H-Set6 (QPSK)
	Throughput (Kbps) 

H-Set6 (16QAM) 

	
	Ec/Ior (dB)
	Ec/Ior (dB)
	Ec/Ior (dB)
	Ec/Ior (dB)

	
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	Type 2
	810
	1277
	740
	1107
	959
	1585
	428
	1446

	Type 2i
	831
	1301
	755
	1129
	1007
	1632
	454
	1497

	Type 3
	1455
	1600
	1272
	1957
	1911
	2899
	1750
	2466

	Type 3i
	1524
	1601
	1379
	2102
	2120
	3052
	1911
	2672


Table 3: Receiver performance for Pedestrian B channel at 3 km/hr with Ior/Ioc = 5 dB
In Table 4, the simulation results for the Vehicular A channel are presented for a geometry factor of 5 dB.

	Receiver


	Throughput (Kbps) 

H-Set3 (QPSK)
	Throughput (Kbps)

H-Set3 (16QAM) 
	Throughput (Kbps)

H-Set6 (QPSK)
	Throughput (Kbps) 

H-Set6 (16QAM) 

	
	Ec/Ior (dB)
	Ec/Ior (dB)
	Ec/Ior (dB)
	Ec/Ior (dB)

	
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	Type 2
	676
	1001
	815
	1180
	1102
	1696
	557
	1586

	Type 2i
	685
	1015
	845
	1211
	1166
	1746
	669
	1663

	Type 3
	1113
	1524
	1299
	1850
	1902
	2748
	1816
	2541

	Type 3i
	1168
	1547
	1402
	2012
	2106
	2952
	2026
	2721


Table 4: Receiver performance for Vehicular A channel at 30 km/hr with Ior/Ioc = 5 dB
In Table 5, the simulation results for the Pedestrian B channel are presented for a geometry factor of 0 dB.

	Receiver


	Throughput (Kbps) 

H-Set3 (QPSK)
	Throughput (Kbps)

H-Set3 (16QAM) 
	Throughput (Kbps)

H-Set6 (QPSK)
	Throughput (Kbps) 

H-Set6 (16QAM) 

	
	Ec/Ior (dB)
	Ec/Ior (dB)
	Ec/Ior (dB)
	Ec/Ior (dB)

	
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	Type 2
	380
	714
	143
	581
	157
	749
	0
	278

	Type 2i
	413
	745
	166
	631
	186
	792
	0
	323

	Type 3
	781
	1264
	703
	1075
	928
	1537
	349
	1373

	Type 3i
	890
	1408
	817
	1164
	1095
	1751
	594
	1612


Table 5: Receiver performance for Pedestrian B channel at 3 km/hr with Ior/Ioc = 0 dB
In Table 6, the simulation results for the Vehicular A channel are presented for a geometry factor of 0 dB.

	Receiver


	Throughput (Kbps) 

H-Set3 (QPSK)
	Throughput (Kbps)

H-Set3 (16QAM) 
	Throughput (Kbps)

H-Set6 (QPSK)
	Throughput (Kbps) 

H-Set6 (16QAM) 

	
	Ec/Ior (dB)
	Ec/Ior (dB)
	Ec/Ior (dB)
	Ec/Ior (dB)

	
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	Type 2
	451
	733
	129
	653
	140
	888
	2
	213

	Type 2i
	486
	763
	179
	708
	199
	956
	2
	297

	Type 3
	788
	1182
	740
	1116
	1000
	1600
	278
	1434

	Type 3i
	890
	1315
	845
	1214
	1152
	1765
	683
	1670


Table 6: Receiver performance for Vehicular A channel at 30 km/hr with Ior/Ioc = 0 dB
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Appendix A

	Parameter
	Assumption

	Chip Rate
	3.84 Mcps

	HS-DSCH Fixed Reference Channel
	H-Set3 and H-Set6

	Modulation
	QPSK and 16 QAM

	Maximum number of H-ARQ transmissions
	4

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

	ACK/NACK Feedback Error Rate
	0%

	Turbo Decoding
	MaxLogMap – 8 iterations

	Primary Scrambling Code
	0 for serving cell and 16, 32, 48, 64, and 80 for interfering cells

	SRRC Pulse Shaping
	On

	Wireless Channel Model
	Vehicular A and Pedestrian B.  Channel profile is the same for all cells, but the multipath taps of different channels are generated independently.
All cells are frame aligned.

	Number of samples per chip (P)
	2

	Wireless Channel Ray Mapping
	Nearest Tc/P spaced delay (1/Tc is the chip rate)

	Channel delay estimation
	Ideal

	Channel coefficient estimation
	Ideal

	RX AGC
	Off

	Number of bits per sample for A/D
	Floating-point

	Receiver Structure
	Type 2, 2i, 3 and 3i


	Noise variance
	Known by receiver

	Interferer data structure
	Given by ‎[3]

	Noise Variance
	Known by receiver

	Interfering Cell Powers
	Known by receiver

	Antenna Correlation (type 3 and 3i)
	0


