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1
Introduction
In this contribution, we evaluate the performance improvement of Switched Antenna Transmit Diversity applied to HSUPA. Link level simulation results comparing the coverage gain of a genie antenna switching algorithm with practical antenna switching are presented. The baseline assumptions for the simulations were presented in [1]. The practical antenna switching algorithm is based on reference [2].
2
Simulation Assumptions and Settings
The link level simulation assumptions are listed in Table 1. 
Table 1: Switched Antenna Link Simulation Parameters
	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	2

	Modulation
	QPSK

	TBS [bits]
	2020

	Number of physical data channels and spreading factor
	2xSF2

	20*log10(βed/βc) [dB]
	9

	20*log10(βec/βc) [dB]
	2

	20*log10(βhs/βc) [dB]
	2

	Number of H-ARQ Processes
	8

	Target Number of H-ARQ Transmissions
	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)

	Channel Estimation
	Realistic – 3 slot filtering

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	OFF

	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
	Rake Receiver

	Antenna imbalance [dB]
	+3, 0, -3

	UE Tx Antenna Correlation
	0

	UE DTX
	OFF


3    Simulation Results

The following reference transmitters for link-level simulations are excerpted from [1]:
TX0: No Tx diversity

· Long and short term antenna imbalances are not applied to this case.

TX1: Switched antenna diversity

· TX1a: Genie

a. Every radio frame (10ms), the reference UE transmitter makes a decision on whether to switch transmit antennas or not.

b. Transmit Antenna j (j = 0,1)  is selected such that 
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 in the previous frame is maximised.

c. Long term and short term antenna imbalances are modelled sequentially.

· TX1b: Practical

d. The UE has no direct knowledge of the channel impulse response of the different transmit / receive antenna pairs

e. Every radio frame (10ms), the UE transmitter makes a decision on whether to switch transmit antennas or not.

f. Maximum number of antenna switches per second = 25, 50, 100

g. Uplink Transmit Power Control Bit Error Rate (sent on F-DPCH) = 4%

h. Long term and short term antenna imbalances are modeled sequentially
In this contribution, we analyzed the cases of -3 dB, +3 dB and 0 dB power imbalance.
Table 2: Summary of gains for genie and practical antenna switching algorithms
	power imbalance=-3dB
	Genie
	Practical

	Channel
	Rx Ec/No [dB]
	Tx Ec/No [dB]
	Rx Ec/No [dB]
	Tx Ec/No [dB]

	PA3
	-0.3
	0.8
	-0.4
	0.2

	VA30
	-0.1
	0.4
	-0.1
	0.1


       Table 3: Summary of gains for genie and practical antenna switching algorithms
	power imbalance=3dB
	Genie
	Practical

	Channel
	Rx Ec/No [dB]
	Tx Ec/No [dB]
	Rx Ec/No [dB]
	Tx Ec/No [dB]

	PA3
	-0.3
	3.8
	-0.4
	3.2

	VA30
	-0.1
	3.4
	-0.1
	3.1


Table 4: Summary of gains for genie and practical antenna switching algorithms
	power imbalance=0dB
	Genie
	Practical

	Channel
	Rx Ec/No [dB]
	Tx Ec/No [dB]
	Rx Ec/No [dB]
	Tx Ec/No [dB]

	PA3
	-0.3
	1.8
	-0.4
	0.4

	VA30
	-0.1
	0.8
	-0.1
	0.2


4
Conclusions

In this contribution, link level simulation results for PA3 and VA30 channels were provided for the SATD scheme with different antenna imbalances. 

The results showed promising gains for all channel types and in particular for the genie algorithm. Also, the impact of antenna switching on the NodeB receiver does not appear to be significant for all channels and imbalance cases.

5
References 
[1] R1-100819, “Updates to UL Tx Div simulation assumptions”, QUALCOMM Incorporated, Ericsson, Nokia, Nokia Siemens Networks, Huawei
[2] R1-100824, “Way forward for HSPA UL Tx diversity system performance evaluation”, Ericsson, ST-Ericsson, Huawei, Qualcomm Europe, Nokia, Nokia Siemens Networks, Alcatel-Lucent, Alcatel-Lucent-Shanghai Bell, Magnolia Broadband















1
1/3

_1315792485.unknown

