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1
Introduction

A work item was approved at RAN Plenary #35 to create performance requirements for an advanced receiver based on interference-aware dual antenna MMSE equalization [1] – referred to as the Type 3i receiver. This receiver is similar to the Type 3 dual-antenna MMSE equalizer previously defined in the 3GPP specification, except that the interference covariances from the neighboring base stations are also modelled in the equalizer tap calculation.
In this document we present ideal simulation results for the Type 3i receiver based on the assumptions defined in [2,3] (along with a small correction to the OCNS codes as decided on the email reflector and documented in [4]). We also provide Type 3 results as a reference.  Results are given for QPSK modulation, FRC H-SET6, and Pedestrian B 3 km/hr and Vehicular A 30 km/hr multipath channels (with path locations moved to the nearest half-chip point).  The channel path timing and coefficient values are assumed to be perfectly known for all paths of all base stations. 
One open issue still being discussed in RAN4 is whether to use 2 or 3 interfering base stations in the performance requirements specifications. We have simulated both of these scenarios, where the base station interference profiles (“DIPs” or interference relative to total Ioc) are shown below for convenience [2,3,5]:
	
	Interf. Base 1 (dB)
	Interf. Base 2 (dB)
	Interf. Base 3 (dB)
	AWGN (dB)

	3 Base Profile
	-2.75 (53.1%)
	-7.64 (17.2%)
	-8.68 (13.6%)
	-7.93 (16.1%)

	2 Base Profile
	-2.75 (53.1%)
	-7.64 (17.2%)
	-
	-5.27 (29.7%)


2
Simulation Results 
	Receiver


	Throughput (Kbps) 

	
	Vehicular A 30 Km/Hr


	Pedestrian B 3 Km/Hr

	
	2 Interfering Bases


	3 Interfering Bases
	2 Interfering Bases


	3 Interfering   Bases

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

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

	Type 3
	975
	1585
	951
	1562
	951
	1621
	924
	1580

	Type 3i
	1243
	1901
	1273
	1959
	1244
	1988
	1257
	2007

	Gain
	1.27
	1.20
	1.34
	1.25
	1.31
	1.23
	1.36
	1.27


Table 1: Simulation results for Type 3 & 3i advanced receivers showing throughput performance for FRC H-Set 6, Ior/Ioc = 0 dB, and QPSK Modulation.
3    Conclusions

Ideal simulation results (without implementation margin) have been presented for the HSDPA Type 3 and 3i receivers for the agreed upon scenarios. We propose that RAN4 utilize the results presented here as part of the current Work Item on Type 3i receivers.
References
1. RP-070139, “New Work Item Proposal: Further Improved Performance Requirements for HSDPA UE (FDD): Two-Branch Interference Cancellation”, AT&T, Ericsson, Motorola, TensorComm
2. R4-071121, “Revised test scenarios for determining specification performance of type 3i receiver”, AT&T, Motorola, Ericsson, Nokia
3. R4-071175, “LS to RAN5 on test scenarios for type 3i receiver testing”, AT&T
4. R4-071193, “Type 3i receiver link level simulation results for revised test scenario,” Qualcomm, RAN WG4 #44
5. R4-070650, “Proposed test scenarios for determining specification performance of type 3i receiver,” AT&T
