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1
Introduction

A study item was approved at RAN Plenary #30 to investigate advanced receivers based on interference mitigation [1]. RAN Work Group 4 has subsequently defined two reference receivers for the study: “Type 2i” and “Type 3i” receivers. These receivers are “interference aware” versions of the chip-level MMSE equalizers previously studied, i.e., Type 2 (single antenna) and Type 3 (dual antenna), where the signal covariances from interfering base stations are explicitly modelled, instead of using an AWGN approximation [2]. Various simulation assumptions for the study have also been defined in [3-5]. 
This document provides simulation results for Type 2i and Type 3i receivers and compares them to Type 2 and Type 3 receivers. The agreed-upon 6 base station simulation scenario was used, with interference profile as defined in [5], i.e., DIP1 = -4.2 (38%), DIP2 = 7.5 (17.8%), DIP3 = -10.5 (8.9%), DIP4 = -12.5 (5.5%), DIP5 = -14.4 (3.6%), AWGN/Ioc = -5.8 (26.3%). In addition an HSDPA+R99 scenario based on [4] was utilized.  Results are given for:

· Multipath channels: Vehicular A 30 km/hr and Pedestrian B 3 km/hr (with path locations moved to the nearest half-chip point).  
· Ior/Ioc = 0, 5, and 10 dB
· FRC H-SET 6 [6]
We have utilized channel estimation in estimating the covariances of the desired base signal and interfering bases’ signals, similar to previous assumptions used in Type 2 and Type 3 simulation work. It should be noted, however, that this approach was not used by all companies for the results presented at this meeting, and this should be taken into account when analyzing the overall results. 

2
Simulation Results 
	Receiver


	Throughput (Kbps) 



	
	Vehicular A 30 Km/Hr


	Pedestrian B 3 Km/Hr

	
	QPSK


	16QAM
	QPSK
	16QAM

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

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

	Type 2
	105  
	755
	1        
	123
	137
	712
	5   
	175

	Type 2i
	105    
	774
	1        
	133
	142
	740
	6    
	185

	Type 3
	895
	1481
	126
	1198
	836
	1490
	207  
	1129

	Type 3i
	1020
	1589
	233  
	1364
	927
	1561
	252
	1251


Table 1: Simulation results for Type 2 / 2i / 3 / 3i advanced receivers showing throughput performance for FRC H-Set 6 in Veh A 30 km/hr and Ped B 3 km/hr multipath channels for Ior/Ioc = 0 dB. 

	Receiver


	Throughput (Kbps) 



	
	Vehicular A 30 Km/Hr


	Pedestrian B 3 Km/Hr

	
	QPSK


	16QAM
	QPSK
	16QAM

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

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

	Type 2
	971 
	1574
	285
	1307
	890
	1556
	289
	1206

	Type 2i
	977 
	1577
	286
	1312
	905  
	1569
	288
	1224

	Type 3
	1745
	2641
	1542 
	2301
	1774
	2796
	1492 
	2273

	Type 3i
	1809
	2744
	1615
	2370
	1744 
	2832
	1487 
	2244


Table 2: Simulation results for Type 2 / 2i / 3 / 3i advanced receivers showing throughput performance for FRC H-Set 6 in Veh A 30 km/hr and Ped B 3 km/hr multipath channels for Ior/Ioc = 5 dB. 

	Receiver


	Throughput (Kbps) 



	
	Vehicular A 30 Km/Hr


	Pedestrian B 3 Km/Hr

	
	QPSK


	16QAM
	QPSK
	16QAM

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

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

	Type 2
	1608
	2389
	1386 
	2150
	1543
	2453
	1201  
	2060

	Type 2i
	1605
	2396
	1378 
	2155
	1545 
	2465
	1198  
	2064

	Type 3
	2799
	3206
	2406 
	3534
	2874  
	3207
	2387  
	3650

	Type 3i
	2826
	3209
	2392
	3547
	2875  
	3209
	2352  
	3617


Table 3: Simulation results for Type 2 / 2i / 3 / 3i advanced receivers showing throughput performance for FRC H-Set 6 in Veh A 30 km/hr and Ped B 3 km/hr multipath channels for Ior/Ioc = 10 dB. 

The results indicate that useful levels of performance benefit occur at low Ior/Ioc values for the Type 3i receiver as compared to the Type 3 receiver. In the above simulations, the Type 3i gain over the Type 3 receiver was as large as approximately 0.6 dB for the VA30, Ior/Ioc=0 dB, QPSK scenario.  
3    Conclusions

Ideal simulation results (without implementation margin) have been presented for HSDPA Type 2i and Type 3i receivers, along with reference results for Type 2 and Type 3 receivers. The results indicate beneficial performance improvement for the Type 3i receiver, particularly for low Ior/Ioc values. We propose that RAN4 utilize the results presented here as part of the current study on interference mitigation for WCDMA.
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