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1. Introduction

In RAN1#66bis meeting, number of contributions discussed the impact of time alignment error on performance of SU-MIMO and MU-MIMO. The contributions mainly discussed the time alignment issues in two scenarios, co-located antenna array and geographically separated antennas.
In this contribution, we further discuss time alignment issues in those two scenarios. 
2. Discussion
Co-located antenna array

In [1], we have shown the impact of timing alignment error on throughput performance of SU-MIMO and MU-MIMO for 4Tx and 8Tx transmit antennas scenarios. With sub-band PMI and CQI feedback seemed to alleviate the impact on throughput however we have observed in 4Tx transmit antennas setup impact on MU-MIMO performance is still very significant due to that fact that the codebooks were designed considering no time alignment issue. It is well known that in TDD system, to utilize channel reciprocity antenna array calibration is necessary which automatically solves the time alignment issue. For FDD system, to reap the benefit of precoding technique antenna array calibration is necessary, which, of course, is vendor specific implementation issue. 
On the other hand, some contributions proposed sub-band CSI feedback to address the impact of time alignment error, in our view, sub-band CSI feedback is part of the CSI feedback enhancement being studied in Rel-11. Study of sub-band CSI feedback enhancement together with other enhancement is carried out not only considering the time alignment error. So we have the following observation and proposal:

Observation 1: Antenna array calibration is necessary for both TDD and FDD systems, which is an implementation issue.
Proposal 2: Sub-band CSI feedback is studied in overall CSI feedback enhancement agenda. 
Geographically separated multi transmit antennas 
In case of geographically separated multi transmit antennas, scenario B or scenario 4, the necessity of multi transmission point antenna calibration depends on the type of transmission scheme being evaluated. There were few contributions discussing about calibration of geographically separated multi transmit antennas in previous meetings, which may or may not having specification impact. Timing alignment error and calibration assumption should be provided with simulation results where the transmission scheme requires. For some other transmission schemes such as SFN type of transmission from geographically separated antennas, assumption of time alignment error for co-located multiple antennas (if any) is same as in co-located antenna array scenario discussed above.
Proposal 2: Time alignment error and calibration assumption for geographically separated multi transmit antenna should be provide with simulation results. 
3. Conclusions
In this contribution, we discuss the time alignment issues in different scenarios, our observation and proposals are:
Observation 1: Antenna array calibration is necessary for both TDD and FDD systems, which is an implementation issue.

Proposal 2: Sub-band CSI feedback is studied in overall CSI feedback enhancement agenda. 
Proposal 3: Time alignment error and calibration assumption for geographically separated multi transmit antenna should be provide with simulation results. 
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