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1. Introduction

For UL CoMP with geographically separated reception points, the signal received at a given point would preferably be received within the CP at that point, otherwise the reception complexity may be significantly increased or the performance reduced. 
In this contribution, we discuss the potential impact on the uplink timing advance with geographically separated reception points for UL CoMP in R11. 
2. Different arrival time on geographically distributed reception points
In order to avoid an increase in receiver processing complexity arising from neighbour cell signals arriving outside the CP of the own-cell signals, one solution which has been suggested is to configure the extended CP. However this kind of solution has the following drawbacks:

· It is very hard to determine an optimum CP length to cover different UL CoMP scenarios. A longer CP results in big overhead and leads to UL capacity loss, because symbols which should be used to send data are now occupied by the extended CP.
· Current specifications do not support different CP lengths in different frames. If different CP lengths were to be introduced in different frames, legacy UEs would not be supported, and there would be a restriction in scheduling flexibility since the UL CoMP UEs could only be scheduled in frames with longer CP length.
In general, signals from UEs in neighbour cells which arrive outside the CP of a cell would therefore need to be handled by first cancelling the own-cell signals. The signals of a CoMP UE received at different reception points would then be time-aligned before combining.

3. Uplink timing alignment for CoMP joint reception
3.1. Reference point for UL timing

In Rel-8/9/10, the UEs need to track the downlink frame timing changes of the connected eNodeB[1]. The UE could perform autonomous time adjustment of UL transmission between TA commands based on the first received path in time from the reference cell. 
For an UL CoMP UE, there are several geographically distributed reception points. The arrival time of the uplink signals from a given UE will change in different ways at different reception points, due to the movement of UE, changes in the propagation paths and Doppler shift. This may lead to some possibilities for improving the performance by selecting an appropriate reference point to track. For example, the closest reception point maybe better as the reference point even if it is not the serving cell. There could be two options for the reference point selection for timing tracking within the CoMP reception set:
· Alt1: a UE always tracks the timing of the serving cell (same as Rel-9/9/10)
· Alt2: a UE tracks the timing of a cell signaled by the network, which might not be the serving cell 
3.2. Timing advance calculation

Unlike single cell processing, the UE at CoMP mode, the network may take into account the reception requirements of all reception points when calculating the timing advance commands for CoMP UEs. This may require coordination among reception points to select an optimum timing advance value for the UEs.
4. Conclusions
Time alignment for multiple points reception has been discussed in this contribution. Some observations are as follows:
· Extension of the CP is not necessary or desirable. 
· RRC configuration of the reference point for UE uplink timing could be useful.

· Timing coordination between reception points may be useful for timing advance derivation.
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