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1 Introduction
For UE(s) with multiple transmit antenna(s)/antenna connectors(s) supporting close-loop spatial multiplexing transmissions, the requirements for Time Alignment Error (TAE) specify the maximum allowed time difference between the signals from multiple transmit antenna(s)/antenna connectors(s). Two factors are considered when specifying the time alignment requirements:
· Performance impact: Time alignment error between different transmit branches compromises the demodulation performance which eventually leading to throughput loss. 
· Implementation consideration: Un-necessary tighter requirements on the time alignment error impose additional cost to control the time differences introduced by different components. 
The requirements for time alignment difference have been continuously discussed in multiple meetings in RAN4. It has been proposed in [2][3][4] to specify the requirements for time alignment errors. The TAE requirements were presented consecutively in [5][6][7]. Based on the discussions in RAN4, agreements were made [8] and it has been decided to specify the TAE requirements for UL-MIMO as [130ns]. 
This paper proposes the text proposal to capture the agreements in [1]. Text proposal for the Annex B in [1] which will be carried over to TS36.101 is also proposed.       
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<Text proposal for TR36.807>
[bookmark: _Toc249799746][bookmark: _Toc289325868]6.7	Transmit intermodulation
The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna. 
Note the current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers 
1) CA_X    (Intra band  contiguous CA)
2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)
4) ULMA (Up link multiple antenna) 
5) CPE (Customer Premises equipment)
6.8	Time alignment between transmitter branches for UL-MIMO
For UE(s) with multiple transmit antenna(s)/antenna connectors(s) supporting closed-loop spatial multiplexing transmissions, the requirements for Time Alignment Error (TAE) specify the maximum allowed time difference between the signals from multiple transmit antenna(s)/antenna connectors(s). Two factors are considered when specifying the time alignment requirements:
· Performance impact: Time alignment error between different transmit branches compromises the demodulation performance which eventually leading to throughput loss. 
· Implementation consideration: Un-necessary tighter requirements on the time alignment error impose additional cost to control the time differences introduced by different components.
Based on the evaluation of performance loss due to TAE, it’s proposed to tentatively set the TAE requirements to be [130ns] for UE with two transmit antennas.

<Text proposal for Annex B in TR36.807>
[bookmark: _Toc282783922]6.8	Time alignment between transmitter branches for UL-MIMO
For UE(s) with multiple transmit antenna connectors, this requirement applies to frame timing differences between transmissions on multiple transmit antenna connectors in the closed-loop spatial multiplexing scheme.
The time alignment error (TAE) is defined as the average frame timing difference between any two transmissions on different transmit antenna connectors.
6.8.1	Minimum Requirements
For UE(s) with multiple transmit antenna connectors, the TAE shall not exceed [130] ns.
<End of Text Proposal>
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