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1 Introduction
Uplink Transmit Diversity for HSPA including OLTD and CLTD WI has been approved in RAN plenary Meeting #50 [1]. In last RAN4#60, time alignment error has been discussed in [2]. This contribution continues on this topic.
2 Discussion
In ULTD transmission, signals are transmitted through two transmitter branches. These signals shall be aligned with each other in time. Otherwise, the time alignment error would decrease demodulation performance. It is proposed to specify the time alignment error in ULTD transmission which specified the delay between the signals from two Tx branches at the antenna ports.
Proposal 1: Time alignment between transmitter branches should be defined for ULTD transmission.
Two factors should be considered when specify the time alignment requirement:
· Performance requirements: Time alignment error between different transmit branches would compromise the demodulation performance. 
· Implementation consideration: Un-necessary requirements on the time alignment error would impose additional cost to control the time differences introduced by different components.  
To move forward, we propose two research steps should be follow:
Step 1: Evaluate the performance loss caused by time alignment error, 
· Simulation of TAE include at least 0, 1/4Tc, 1/2Tc. 
Step 2: Determine TAE requirements by trade-off between the performance loss and the implementation complexity.
Proposal 2: Performance loss caused by time alignment error shall be evaluated.
The following table gives some simulation results to show the performance degradation for different time misalignment for CLTD. The simulation parameters are given in the Appendix.
Table 1 CLTD performance degradation with TAE
	CLTD with TAE
	TAE = 1/4 Tchip
	TAE = 1/2 Tchip

	
	PA3
	VA30
	PA3
	VA30

	Rx Ec/No loss[dB]
	-0.13
	-0.31
	-0.31
	-0.73

	Tx Ec/No loss[dB]
	-0.22
	-0.36
	-0.68
	-0.89


Proposal 3: We propose for any CLTD transmission mode, at each carrier frequency, TAE shall not exceed [1/2Tc].
3 Conclusion

In this contribution, we give some discussions, link simulation results and proposals on Time alignment error of transmitter characteristics:
Proposal 1: Time alignment between transmitter branches should be defined for ULTD transmission.
Proposal 2: Performance loss caused by time alignment error shall be evaluated.
Proposal 3: We propose for any CLTD transmission mode, at each carrier frequency, TAE shall not exceed [1/2Tc].
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Appendix
Table 2 link level simulation parameters of UL CLTD
	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	2

	TBS [bits]
	2020

	Modulation
	QPSK

	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]
	OFF

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

	Number of H-ARQ Processes
	8

	Target Number of H-ARQ Transmissions
	4

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

	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)

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

	Channel Estimation
	Realistic

	Compensation of phase discontinuity
	Channel Synthesis

	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 

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

	UE DTX
	OFF

	CLTD Codebook Size
	4

	CLTD Feedback Error Rate
	Ideal

	CLTD Feedback Update Rate
	3 slot

	CLTD Feedback Delay
	3 slot
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