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1 Introduction

A WI on Uplink Transmit Diversity (UL TxDiv) for HSPA was approved in RAN#50 [1] and a set of link level simulation assumptions was agreed in [2].  This T-doc compares link level performance between a Genie algorithm and with no Transmit Diversity.
2 Simulation Assumptions
The simulation assumptions are summarised in Table 3 of the Appendix and they are based on those agreed in [2].  In [2], some of the assumptions are left open and the receiver correlation is not defined.  In addition to the assumptions in [2], the following assumptions in Table 1 are also included in the simulation.
Table 1: Additional link level simulation assumptions

	Parameter
	Value

	Power ratio between Secondary DPCCH and DPCCH (S-DPCCH/DPCCH) [dB]
	0

	UE Rx Antenna Correlation
	0

	Compensation of phase discontinuity
	None

	CLTD Codebook Size
	N/A

	CLTD Feedback Error Rate
	0%

	CLTD Feedback Update Rate
	1 slot

	CLTD Feedback Delay
	3 slots


The Genie algorithm is described in [2] where the beamforming weights are obtained from SVD of the channel matrix H, as follows:
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The beamforming weights are v11 and v21 (assuming s11 > s22).
3 Simulation Results

The transmit and receive Ec/No gains in using the Genie algorithm vs. no transmit diversity are summarised in Table 2.
Table 2: Link level simulation results

	Item
	Channel
	Parameter
	Value

	1
	PA3
	Tx Ec/No Gain (dB)
	4.62

	2
	
	Rx Ec/No Gain (dB)
	1.64

	3
	VA30
	Tx Ec/No Gain (dB)
	1.73

	4
	
	Rx Ec/No Gain (dB)
	0.64


4 Conclusion
This T-doc presented link level simulation results to compare the gain obtained in using a Genie Closed Loop TxDiv against a link without transmit diversity.  Transmit Ec/No gains of 4.62 dB and 1.73 dB in PA3 and VA30 respectively.
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6 Appendix
The simulation assumptions used are based on those in [2] and are summarised in Table 3.
Table 3: Link level simulation parameters

	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH, HS-DPCCH

	E-DCH TTI [ms]
	2

	TBS [bits]
	2020

	Modulation
	TBS2020: QPSK

	Number of physical data channels and spreading factor
	TBS2020: 2xSF2

	20*log10(βed/βc) [dB]
	TBS2020: 9

	20*log10(βec/βc) [dB]
	TBS2020: 2

	20*log10(βhs/βc) [dB]
	2

	Power ratio between Secondary DPCCH and DPCCH (S-DPCCH/DPCCH) [dB]†
	0

	Number of H-ARQ Processes
	8

	Target Number of H-ARQ Transmissions
	4

	H-ARQ operating point
	TBS2020: 1 % Residual BLER after 4 H-ARQ attempts

	Number of Rx Antennas
	2

	UE Rx Antenna Correlation†
	0

	Channel Encoder
	3GPP Release 6 Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Secondary DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Channel Estimation
	Realistic

	Compensation of phase discontinuity†
	None

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Inner Loop PC Step Size
	±1 dB

	UL TPC Delay (sent on F-DPCH)
	2 slots

	UL TPC Error Rate (sent on F-DPCH)
	4 %

	Propagation Channel
	PA3, VA30

	NodeB Receiver Type
	TBS2020: RAKE 

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

	UE DTX
	OFF

	CLTD Codebook Size†
	N/A

	CLTD Feedback Error Rate†
	0%

	CLTD Feedback Update Rate†
	1 slot

	CLTD Feedback Delay†
	3 slots


NOTE: †Additional simulation assumptions not in [2]
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