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1. Introduction

In RAN1 #68, there are contributions (e.g. [1]) mentions the timing misalignment among TPs to UE may cause challenges on UE channel measurements. It is due to the signals from different TPs arrive at UE at different time and UE may synchronize with only the serving TP, signals from the non-serving TPs might be sampled at UE with erroneous timing. As in CoMP scenario 4 all TPs share the same cell ID, existing approaches could not be applied. 
In this contribution, we discuss the impact of different arriving times at UE on CoMP measurement might be viewed as an additional phase rotation. Base on this observation, we discuss possible transmitter-based solutions and receiver-based solutions. 
2. Timing misalignment of TPs

It can be expected that in CoMP scenarios, there would be signals from different TPs to one UE. Due to the timings of each TP and the distances from each TP to UE are different, the signals transmitted from TPs which are expected to reach UE simultaneously may arrive at different time. As UE may synchronize with only one TP as its serving TP, the times that signals from non-serving TPs arrive at UE are unknown to the UE. 
As a result, when UE receives the arriving signal, only the one from serving TP can be sampled at correct time while signals from non-serving TPs would be sampled with a timing offset. Such timing offset creates an additional phase rotation in signal space for each non-serving TP signal. If the received signal is reference signal to be used for CoMP measurement (e.g. RSRP), the measurement results for non-serving TP might be incorrect.
Figure 1 illustrates one example, where the red vector denote the reference signal in signal space. There are still two vectors as ‘received signal without timing offset’ and ‘received signal with timing offset’. The difference between the vector denoting reference signal and the vector denoting ‘received signal without timing offset’ is due to channel effects. On the other hand, the difference between the vector denoting ‘received signal with timing offset’ and the vector denoting ‘received signal without timing offset’ is due to the timing offset from timing misalignment among TPs and different distances from TPs to UE. Due to the additional phase rotation θ2, the projection of ‘received signal with timing offset’ on the vector denoting reference signal is different from the projection of ‘received signal without timing offset’. It may induce erroneous CoMP measurement.
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3. Solutions
To mitigate the additional phase rotation, we can pre-adjust the transmitted signal at each TP or post-adjust the received signal at UE, based on the assumption that the arriving time differences among each TP-UE pair are known to eNB. The prior solution is appropriate when one CSI-RS resource is assigned to only one UE. To implement the later solution, the eNB needs to signal additional phase rotation corresponding to each CSI-RS resource to UE.
4. Conclusion
In this contribution, we consider the arriving time differences of signals from TPs as additional phase rotations. We therefore propose pre-adjust the transmitted signal at each TP or post-adjust the received signal at UE. For the latter solution it might be necessary for eNB to indicate the additional phase rotations of each TP to UE.
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