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1 Introduction
For UTRA FDD, time alignment in Tx Diversity has been analyzied in [1] and the requirement has been reused for  MIMO and DC-HSDPA in [2]. However, this requirement hasn’t been introduced in LCR TDD partly because the smart antenna array widely used for it have other calibration to ensure the performance. 

With the introduction of MIMO into LCR TDD HSDPA, some new antenna configuation may be introduced. In order to insure the performance of MIMO operation in the future, we analyzed the impact of time alignment error on the perfomance of some typical MIMO scenario for LCR TDD, and gave a text proposal for the time alignment error requirment based on the simulation result and the requirement for LTE.

2 Discussion

In [3], the general procedure of MIMO operation has been introduced. Using a typical 2*2 antenna configuration, we simulated the impacts of time alignment error on the link-level performance. In the simulation, the signals from one transmit antenna was delyed a certain time compared to the other. The assumptions are as follows:
Table 1: Simulation Assumptions
	parameter
	value

	UE class
	3

	Resource allcation
	3TS×16SF16（QPSK&16QAM）

	Power control
	Off

	Channel estimation
	Real

	Channel model
	CASE I 

	HARQ process number
	4

	HARQ scheme
	Chase Combing

	Antenna number
	Node B 2 antennas(diatance 4 wavelength)

UE 2 antenna(distance 0.5 wavelength )



	AMC
	ON

	AMC_delay
	3 TTI

	User number
	Single user



	Antenna delay(Note)
	0 chip、1/12chip、1/4chip、1chip

	Data stream number
	Single(beamforming )

Double(Precoding&PARC)

	Note : For LCR TDD, 1chip = 1s/1.28M = 781.25ns
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Figure 1: Double Stream performance based on PARC 
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Figure 2: Double Stream performance based on PreCoding 
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Figure 3: Single Stream performance based on PreCoding 

From the above simulation results, we can see that LCR TDD is not very sensitive to the time alignment error especially in dual-stream mode. However, in Figure 3, the throughput decreased by about 5%  in high Ior/Ioc if there is an error of Tc/4, and decreased by about 10% if the error is Tc. 
In addition, Currently in LTE [4], the error requirement is set to 65ns, which equals to Tc/12 for LCR TDD (Tc/4 for UTRA FDD). Since the state of the art technology can already fufill this requirement then a relaxation is unnecessary, and we propose to use 65ns for the time alignment error requirement for LCR UTRA TDD MIMO operation. 
3 Conclusion
In order to insure the performance of MIMO operation in LCR TDD HSDPA, we analyzed the impact of time alignment error on the perfomance of some typical MIMO scenario for LCR TDD, and gave a proposal for the requirment based on the simulation result and the requirement for LTE.
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5 Annex
Text proposal for 25.105:

6.8.5
Time alignment error in MIMO transmission
In MIMO transmission, signals are transmitted from two or more antennas. These signals shall be aligned. The time alignment error in MIMO transmission is specified as the delay between the signals from two antennas at the antenna ports. 

6.8.5.1
Minimum Requirement

The time alignment error in MIMO for any possible configuration of two transmit antennas shall not exceed 65 ns.









