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1. Introduction

Different proposals for the modelling of the code structure in the serving and interfering base stations for interference mitigation studies within the SI [1] were discussed in Ad Hoc held during RAN4#39 [2]

 REF _Ref135120044 \r \h 
[3]

 REF _Ref135120045 \r \h 
[4]

 REF _Ref135120047 \r \h 
[5] (merged in [6]). Also the main system level parameters for link simulation scenarios were agreed [7] and refined in [8].  

This contribution presents simulation results obtained using the earlier reference structures for the HSDPA, referred as Type2 and Type3. Additionally simulation results are presented for receivers based on structure presented in [9], referred as Type2i and Type3i . The simulated scenario is based on the HSDPA+R’99 case as given in [6].  The used DIP values are as given in [8], and evaluated Îor/Ioc values were 0dB, 5dB and 10dB. Used propagation conditions were Pedestrian B 3km/h and Vehicular A 30km/h. Main simulation parameters are shown in Annex A.
 2. Simulation results for HSDPA+R’99 scenario

In this section we present the simulation results for relative throughput gains provided by Type2/3i  receivers over the Type2/3 receivers. The absolute throughput values obtained from these simulations are given in the tables of Annex B in end of the document. 

Table 1 and Table 2 present the relative gains at geometry of 10dB for Pedestrian B 3km/h and Vehicular A 30km/h. . The performance benefit of  ideal interference aware receiver is negligible at high geometries as could be expected. Similar trend is seen at geometry of 5dB in Table 3 and Table 4, where however some benefit is seen at certain points. In relative results shown in Table 5 and Table 6 for geometry of 0dB, the benefit of interference aware receiver is visualised. Rather large relative large gains shown in certain points are due to the used FRC being impractical to the given conditions, leading to very low throughputs.
Table 1. Relative gains for Pedestrian B 3km/h, for geometry factor of 10 dB 
	Receivers
	Tput ratio (Gain)
	Tput ratio (Gain)

	
	H-Set6 (QPSK)
	H-Set6 (16QAM) 

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

	
	-6
	-3
	-6
	-3

	Type2i over  Type 2
	0.99
	0.98
	0.99
	0.99

	Type 3i over Type 3 
	0.99
	1
	1.04
	0.99


Table 2. Relative gains for Vehicular A 30km/h, for geometry factor of 10 dB

	Receivers
	Tput ratio(Gain)
	Tput ratio (Gain)

	
	H-Set6 (QPSK)
	H-Set6 (16QAM) 

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

	
	-6
	-3
	-6
	-3

	Type2i over  Type 2
	1
	1
	1.02
	1

	Type 3i over Type 3
	0.99
	1
	1.02
	0.99


Table 3. Relative gains for Pedestrian B 3km/h, for geometry factor of 5 dB

	Receivers
	Tput ratio (Gain)
	Tput ratio (Gain)

	
	H-Set6 (QPSK)
	H-Set6 (16QAM) 

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

	
	-6
	-3
	-6
	-3

	Type2i over  Type 2
	1.05
	1.03
	1.11
	1.05

	Type 3i over Type 3
	1.06
	1.03
	1.06
	1.05


Table 4. Relative gains for Vehicular A 30km/h, for geometry factor of 5 dB

	Receivers
	Tput ratio (Gain)
	Tput ratio (Gain)

	
	H-Set6 (QPSK)
	H-Set6 (16QAM) 

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

	
	-6
	-3
	-6
	-3

	Type2i over  Type 2
	1.08
	1.04
	1.34
	1.09

	Type 3i over Type 3
	1.07
	1.06
	1.08
	1.05


Table 5. Relative gains for Pedestrian B 3km/h, for geometry factor of 0 dB

	Receivers
	Tput ratio (Gain)
	Tput ratio (Gain)

	
	H-Set6 (QPSK)
	H-Set6 (16QAM) 

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

	
	-6
	-3
	-6
	-3

	Type2i over  Type 2
	1.3
	1.12
	1.6
	1.32

	Type 3i over Type 3
	1.22
	1.12
	1.82
	1.22


Table 6. Relative gains for Vehicular A 30km/h, for geometry factor of 0 dB

	Receivers
	Tput ratio (Gain)
	Tput ratio (Gain)

	
	H-Set6 (QPSK)
	H-Set6 (16QAM) 

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

	
	-6
	-3
	-6
	-3

	Type2i over  Type 2
	1.88
	1.22
	-
	1.86

	Type 3i over Type 3
	1.24
	1.14
	3.55
	1.24


3. Conclusions

In this contribution we have presented simulation results comparing  the throughput performances of the interference aware LMMSE chip level equaliser structures Type 2i and Type 3i with the throughput performances of the Type2 and Type 3 receiver structures. The results show that the ideally interference aware structure [9] provides gains at low geometry factors, where other cell interference dominates.
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Annex A. Link level simulation parameters

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Channel estimation
	The receiver knows the location of each ray on the channel a-priori, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	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

	Propagation channel update rate
	At least 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated

	ACK/NACK feedback error rate
	0%

	Turbo decoding
	MaxLogMap – 8 iterations

	Receiver structure
	LMMSE chip-level equalizer

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

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

	Noise covariance matrix in equaliser
	Type2/3i: Constructed from ideally known channel coefficients

Type2/3: Noise variance assumed known

	OCNS levels
	According to [6]

	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

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


Annex B. Link level numerical results

Table 7 Results for Pedestrian B 3km/h, for geometry factor of 10 dB

	Receiver


	Throughput (Kbps)

H-Set6 (QPSK)
	Throughput (Kbps) 

H-Set6 (16QAM) 

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

	
	-6
	-3
	-6
	-3

	Type 2
	1680
	2658
	1464
	2256

	Type 2i
	1664
	2616
	1456
	2244

	Type 3
	3007
	3217
	2418
	3885

	Type 3i
	2983
	3219
	2504
	3850


Table 8 Results for Vehicular A 30km/h, for geometry factor of 10 dB

	Receiver


	Throughput (Kbps)

H-Set6 (QPSK)
	Throughput (Kbps) 

H-Set6 (16QAM) 

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

	
	-6
	-3
	-6
	-3

	Type 2
	1713
	2523
	1553
	2327

	Type 2i
	1712
	2532
	1580
	2334

	Type 3
	2920
	3210
	2500
	3726

	Type 3i
	2904
	3214
	2549
	3684


Table 9 Results for Pedestrian B 3km/h, for geometry factor of 5 dB

	Receiver


	Throughput (Kbps)

H-Set6 (QPSK)
	Throughput (Kbps) 

H-Set6 (16QAM) 

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

	
	-6
	-3
	-6
	-3

	Type 2
	960
	1633
	407
	1372

	Type 2i
	1005
	1676
	452
	1440

	Type 3
	1772
	2858
	1601
	2311

	Type 3i
	1876
	2950
	1704
	2423


Table 10 Results for Vehicular A 30km/h, for geometry factor of 5 dB

	Receiver


	Throughput (Kbps)

H-Set6 (QPSK)
	Throughput (Kbps) 

H-Set6 (16QAM) 

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

	
	-6
	-3
	-6
	-3

	Type 2
	995
	1605
	305
	1402

	Type 2i
	1079
	1675
	409
	1525

	Type 3
	1759
	2664
	1615
	2356

	Type 3i
	1875
	2834
	1738
	2465


Table 11 Results for Pedestrian B 3km/h, for geometry factor of 0 dB

	Receiver


	Throughput (Kbps)

H-Set6 (QPSK)
	Throughput (Kbps) 

H-Set6 (16QAM) 

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

	
	-6
	-3
	-6
	-3

	Type 2
	158
	743
	5
	229

	Type 2i
	206
	833
	8
	302

	Type 3
	848
	1475
	216
	1222

	Type 3i
	1032
	1645
	393
	1485


Table 12 Results for Vehicular A 30km/h, for geometry factor of 0 dB

	Receiver


	Throughput (Kbps)

H-Set6 (QPSK)
	Throughput (Kbps) 

H-Set6 (16QAM) 

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

	
	-6
	-3
	-6
	-3

	Type 2
	81
	754
	0
	114

	Type 2i
	152
	920
	0
	212

	Type 3
	876
	1461
	96
	1243

	Type 3i
	1088
	1663
	341
	1539


