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1. Introduction
UL Coordinated Multi Point (CoMP) techniques have received significant attention in the scope of the LTE-A study item. As agreed in #54, Scheduling decisions can be coordinated among cells to control interference and may have some RAN1 specification impact; however no consensus was reached on supporting any CoMP scheme in the Rel-10 timeframe. With CoMP studies resuming in RAN1 for Rel-11, this document presents a summary on issues related to UL CoMP.
2. Coordinated Multi – Point Reception
2.1. Joint processing schemes 
Uplink CoMP implies a possibility for joint processing (JP) of signals being received at multiple, geographically separated points [1]. Sharing the full Data/CSI or soft-bit information among different cell sites is capable of achieving significant performance gain as indicated by evaluation [3], but at the cost of heavy burden on the X2 interface. One possible alternative is an event-trigger scheme [2] to lower the frequency of sending Data/CSI information which has lower demand on the backhaul link. Also noteworthy is the fact that certain information such as DM-RS should be shared between cooperation cells in order to demodulate CoMP PUSCH on the cooperation cells.
2.2. Synchronization Issues 
In practice, a cell-edge UE transmits uplink signals to different cells within a CoMP cooperating set, excessive delay larger than cyclic-prefix length or even a small amount of advance will introduces inter-block interference, degrading the detection performance and further limits CoMP benefits. In the past meetings, efforts have been made to adjust this issue [3, 4, and 5]. Specifically, TA information exchange between coordinated cells are possible to achieve simultaneous synchronization when delay different is less than CP length. Another possible solution would be using extended CP to deal with excessive delay which larger than normal cyclic-prefix length. Obviously, the former scheme requires the share of delay information among coordinated cells while the latter incurs additional overhead which needs to be carefully evaluated.
2.3. PUCCH coordination transmission 
In general, CoMP for shared channels is one of the key technologies for improving cell-edge UEs’ throughput. In our mind, CoMP for control channels in uplink (i.e., PUCCH) is also worth to be evaluated to see whether it is helpful for the PUCCH decoding, especially for the scenario such as UL power limited UE with the combination of DL CA and UL CoMP. To do that, PUCCH resources used in different cells should be full orthogonal to each other.
2.4. Sounding reference signal  
UE specific configuration for sounding reference signal should be coordinated between coordinated cells in order to avoid collision between SRS. It also might be possible to have different cell-specific SRS configurations among coordinated cells, leading to different number of SC-FDMA symbol available for CoMP PUSCH. As a result, the collision of PUSCH and SRS handling may need to be extended from a single cell in Rel.8/9/10 to coordinated cells in UL CoMP system.
3. Conclusions
In this contribution, we introduced some aspects related to UL CoMP from the specification point of view. It is noted that to do UL CoMP, the main issue is to specify certain information sharing between coordinated cells. Further study is recommended to investigate the exact content and format of the shared information.
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