3GPP TSG-RAN WG1 Meeting #59bis
R1-100779
Valencia, Spain
18 - 22 January 2010

Agenda item:
5.5.2



Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
Link Level Simulation Results for HSUPA UL Transmit Diversity
Document for:
Discussion & Decision
1          Introduction

This T-doc evaluates the gains of UL transmit diversity in HSUPA using the Genie Switched Antenna Tx Diversity (SATD) and Genie Beam Forming Tx Diversity (BFTD) via link level simulation.
2          Simulation Results
The simulation assumptions used are summarised in the Appendix and they conform to [1].  Here, only the high priority parameters and the Genie schemes (SATD & BFTD) simulations are performed.  The AWGN channel model is not considered since it does not offer any transmit diversity gain.  Hence only Pedestrian A at 3 kmph (PA3) and Vehicular A at 30 kmph (VA30) are simulated.
The gains in Tx Ec/No (i.e. reduction in transmit power) in using SATD and BFTD over a UE with no transmit diversity are summarised in Table 1.
Table 1: Reduction in Tx Ec/No

	Channel Model
	Reduction in Tx Ec/No (dB)

	
	Genie SATD
	Genie BFTD

	PA3
	0.98
	2.24

	VA30
	-0.09
	1.22


The reduction in Tx Ec/No in using SATD is not significant with only 1 dB in PA3 and no gain in VA30.  In the simulation assumption, the SATD algorithm makes a decision to switch antenna at every radio frame (15 slots or 10 ms).  If the coherence time (cross correlation drop by 50%) is estimated as 
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, where fd is the Doppler shift, then the coherence time for PA3 and VA30 are 30 ms and 3 ms respectively.  For VA30, the antenna decision made at the start of the radio frame becomes irrelevant after one TTI thereby giving no transmit diversity gain, as observed in the simulation results.
In BFTD, the reduction in Tx Ec/No is higher in PA3 than that in VA30.  The beamforming weight vector is allowed to change every slot in the simulation assumption.  The beamforming weight vector change is more frequent in VA30 than that in PA3 due to the shorter coherence time in VA30.  This may disrupt the channel estimation filter in the NB for VA30, thereby giving less gain.  

3          Conclusion

The gains of two Genie transmit diversity schemes described in [1] are evaluated under PA3 and VA30.  It is found that the SATD scheme offers gain only in slow moving channel (e.g. PA3).  BFTD offers higher gain (or reduction in transmit power) than that in SATD.  Unlike SATD, BFTD is able to offer gain in faster channel (e.g. VA30) given the higher rate of update in the beamforming weight vector.  The possible gains in both transmit diversity scheme assumed perfect knowledge of the channel and this may not be feasible in a practical scheme.
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APPENDIX
The link level simulation assumptions are summarised in Table 2.

Table 2: Link level simulation assumptions

	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	2

	Modulation
	QPSK

	TBS [bits]
	2ms TTI: 2020

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

	20*log10(βed/βc) [dB]
	2ms TTI TBS2020: 9 (per E-DPDCH = 6 dB)

	20*log10(βec/βc) [dB]
	2ms TTI: 2

	Number of H-ARQ Processes
	2ms TTI: 8

	Target Number of H-ARQ Transmissions
	2ms 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)

	Channel Estimation
	Realistic – 3 slot filtering

	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
	Rake Receiver

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0.3

	UE Rx Antenna Correlation
	0

	UE DTX
	OFF
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