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1 Introduction
The objective of the study item on Uplink Tx Diversity for HSPA is to evaluate uplink dual antenna transmission techniques that do not require the standardization of a specific feedback from the Node-B [1]. This document provides link level simulation results for calibration, as agreed in RAN1 #59 [4]. The results are given for the baseline case of uplink single antenna transmission. Simulation results with genie beamforming are also included for comparison.
2 Simulation Assumptions
The link simulations have been performed under the assumptions agreed in RAN1 #59 [4]:
· Simulations without Inner-Loop Power Control and Outer-Loop Power Control;
· Ideal channel estimation;
· Ideal noise estimation;

· Performance in terms of Residual BLER vs. Tx 
[image: image1.wmf]0

/

N

E

c

 and Residual BLER vs. Rx 
[image: image2.wmf]0

/

N

E

c

 (per antenna);
· Results compared at Residual BLER = 1%.

The transmit  
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where 
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 is the pilot signal-to-noise ratio. 
The simulation parameters are summarized in Table 1.
Table 1 – Simulation parameters.
	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI
	2 ms

	Modulation
	QPSK

	Transport Block Size
	2 ms TTI: 2020 bits

	Number of physical data channels and spreading factor
	2 ms TTI: 2(SF2

	20*log10(βed/βc)
	9 dB (per code)

	20*log10(βec/βc)
	2 dB

	20*log10(βhs/βc)
	2 dB

	Number of H-ARQ Processes
	2 ms TTI: 8

	Target Number of H-ARQ Transmissions
	2 ms TTI: 4

	Residual BLER
	1%

	Number of Rx Antennas
	2

	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)

	Inner Loop Power Control
	OFF

	Outer Loop Power Control
	OFF

	Propagation Channel
	AWGN, PA3, VA30

	Node-B Receiver Type
	Rake Receiver

	Channel Estimation
	Ideal

	UE Tx Antenna Correlation
	0.0

	UE Rx Antenna Correlation
	0.0

	UE DTX
	OFF


3 Simulation Results

The simulation results for the baseline case of single antenna transmission under AWGN, PA3 and VA30 channel conditions are reported in Table 2. The performance is given in terms of values of transmit 
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 per antenna at 1% Residual BLER, together with the average number of HARQ transmissions for the different propagation channels.

For comparison, Table 3 gives the corresponding results for the case of genie beamforming with UE transmit and receive antenna correlation 
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Table 2 – Summary of Single Tx Antenna performance at 1% Residual BLER.
	Propagation Channel
	Tx Ec/No, dB
	Rx Ec/No           (per antenna), dB
	Average Number of Transmissions

	AWGN
	-12.4
	-12.4
	3.8

	PA3
	-6.9
	-7.1
	1.6

	VA30
	-10.8
	-11.0
	2.9


Table 3 – Summary of Genie Beamforming performance at 1% Residual BLER.
	Propagation Channel
	Tx Ec/No, dB
	Rx Ec/No           (per antenna), dB
	Average Number of Transmissions

	AWGN
	-15.4
	-12.4
	3.8

	PA3
	-11.4
	-9.5
	2.1

	VA30
	-11.9
	-11.1
	3.0


4 Conclusions

In this contribution we have presented link-level simulation results for calibration, under the assumptions agreed in RAN1 #59 [4]. Simulation results with genie beamforming have also been included for comparison.
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