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1 Introduction
Time alignment requirement specifies the delay between the signals from two Tx branches. It is necessary to limit the time alignment error between different transmit branches for UL-MIMO. Otherwise, the TAE would decrease demodulation performance.
2 Discussion
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. 

Simulation result in [1] shows the 65ns TAE will decrease the demodulation performance about 0.5dB and 130ns TAE will decrease the demodulation performance about 1.0dB for some typical simulation scenarios. It is proposed the TAE for UL-MIMO on single carrier should be less than 130ns. 
The time alignment error for different transmit branches is a different requirement than uplink timing accuracy. The uplink timing accuracy defines UE capability to follow the frame timing change of the connected eNode B [2], which is much larger than the time alignment error between transmit branch. Timing advanced adjustment accuracy defines UE capability to follow the timing advanced command from eNode B. Timing accuracy and timing advanced adjustment accuracy defines when UE transmits its first sample of a frame. Because of the un-consistency of components, there is an error between the setting transmit time and the real transmit time. The signals present at the different UE transmitter antenna ports are not perfectly alignment in time. The time alignment error defines the delay between the signals from two Tx branches. The following figure shows the relationship between timing accuracy and time alignment error (TAE).
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Figure 1
So the timing accuracy requirement in 36.331 can’t replace the time alignment error for UL-MIMO which defines delay between the signals from two Tx branches.
3 Conclusion
In this paper, we show the difference between the timing accuracy requirement in 36.331 and the time alignment error for UL-MIMO. It is necessary to limit the time alignment error between different transmit branches for UL-MIMO to keep the moderate demodulation performance. Based on our simulation in [1], we give following proposal:

Proposal: For any UL-MIMO transmission mode, at each carrier frequency, TAE shall not exceed 130 ns.
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