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1. Introduction

Link Simulation results for a proposed single stream MIMO scheme were presented in WG1#36 [3]. At that meeting, the proposed scheme was approved for inclusion in [2], however it was also requested in offline discussions to present some more simulation results for the scheme with the following incorporated in the simulation assumptions –

· AMC Selection 

· Uplink Error and Verification

In this document we attempt to address these questions and present link simulation results that take the above requested features into account. Single user link throughput gains as a function of the average geometry factor for the proposed scheme over 1X1 transmission is presented in this document. Performance gains with (2,1) Release 5 transmit diversity schemes like STTD and TxAA Mode 1 are also presented for comparison purposes.

3. Simulation Assumptions

The simulation parameters (which are similar to those in [3]) are listed in Table 1 below. 

	Carrier Frequency
	2 GHz

	SF
	16

	Number of Codes
	10

	TTI Length
	2 ms

	CPICH Power
	10% 

	HSDPA Power
	-1 dB

	DPCCH Power
	-17 dB (Ped B and Veh A), -20 dB (Ped A)

	UE Speed
	3, 30, 120 km/hr

	Fading Channel
	Modified Ped A, Ped B, Veh A

	Antenna Correlation
	IID 

	Channel Estimation 
	Perfect 

	Receiver
	RAKE

	HARQ 
	Chase Combining with 6 HARQ Processes and max 4 retransmissions

	Feedback Error
	0, 4, 10 %

	Antenna Verification
	None, Ideal, SBV Algorithm from [4]

	CQI Table
	Table 7B of [4]

	AMC Delay
	9 slots (3 TTI)

	Feedback Delay
	1 slot 


Table 1 Simulation parameters

Simulation results demonstrating the single user link throughput gain for the proposed scheme over single antenna systems are presented in the figures below. For the proposed (4,2) scheme, simulation results are presented for the following –

· Ideal Verification with zero uplink error – 4X2 TxAA1ID0

· Ideal Verification with 4% uplink error – 4X2 TxAA1ID4

· SBV Verification with 4% uplink error – 4X2 TxAA1SBV4

· Ideal Verification with 10% uplink error – 4X2 TxAA1ID10

· SBV Verification with 10% uplink error – 4X2 TxAA1SBV10

Performances of Release 5 transmit diversity schemes like STTD and TxAA Mode 1 in identical conditions are also provided in the following figures for comparison purposes.
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Mod PedA channel at 3 km/h
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[image: image2.emf]Relative throughput gains over 1x1 transmission in 

Mod PedB channel at 3 km/h
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[image: image3.emf]Relative throughput gains over 1x1 transmission in 

Mod VehA channel at 30 km/h
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[image: image4.emf]Relative throughput gains over 1x1 transmission in 

Mod VehA channel at 120 km/h

-20

0

20

40

60

80

100

120

140

-5 0 5 10 15

Ior/Ioc [dB]

Throughput gain [%]

4x2 TxAA1ID0

4x2 TxAA1ID4

4x2 TxAA1SBV4

4x2 TxAA1ID10

4x2 TxAA1SBV10

2x1 TxAA1ID0

2x1 TxAA1ID4

2x1 TxAA1ID10

STTD




4. Conclusions

The above figures clearly demonstrate potential increase in service availability when the proposed (4,2) scheme is adopted over current Release 5 schemes even in the presence of feedback errors. The considerable increase in link throughput even at low geometry factors indicates that users at the cell edge can experience much better performance with the proposed scheme than with the existing Release 5 multi-antenna techniques. These observations demonstrate that the performance of this scheme is in line with the requirements for MIMO proposals as detailed in [2]. However, it is to be emphasised that the actual coverage benefits of any multi-antenna scheme will ultimately depend on the results from system level simulations performed in the study.
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     Figure � SEQ Figure \* ARABIC �4�: Gain relative to (1,1) scheme - Mod Veh A 120 km/hr





     Figure � SEQ Figure \* ARABIC �3�: Gain relative to (1,1) scheme - Mod Veh A 30 km/hr





          Figure � SEQ Figure \* ARABIC �2�: Gain relative to (1,1) scheme - Mod Ped B 3 km/hr








     Figure � SEQ Figure \* ARABIC �1�: Gain relative to (1,1) scheme - Mod Ped A 3 km/hr








