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1. Introduction
In RAN#50 plenary meeting, the revised CoMP (Coordinated Multi-point operation) study item proposal [1] for Rel.11 has been agreed. Different CoMP scenarios are proposed in discussion of the CoMP simulation assumptions [2]. Among these scenarios, one case is that different RRHs can have different cell ID, the other is that RRHs can have the same cell ID.
In this contribution, we discuss the CSI feedback issues for CoMP in different scenarios. When different RRHs have different cell ID, we think multiple PMI feedback may be needed. However, when RRHs have the same cell ID especially for scenario 4 case, 1 PMI feedback for multiple RRHs can be considered to reduce the feedback overhead. Also how to support the dynamic switch between CoMP and none CoMP operation should also be discussed.
2. CSI Feedback in Different Scenarios
Different CoMP scenarios are proposed in discussion of the CoMP simulation assumptions. Scenario 1, 2 are for homogeneous network, and Scenario 3, 4 are for heterogeneous network. In the proposed scenarios, different RRHs can have different or same cell ID. The proper way for PMI feedback for different scenarios may be different.
2.1. Multiple PMI feedback for the RRHs with different cell ID 
When different RRHs have different cell ID, each RRH has its own control signaling, RS and CSI-RS configuration. So the channel estimation for different RRH is quite independent at the UE side. So it is not easy that only one PMI cover the CSI information of all the RRHs involved in the CoMP operation. Multiple PMI may be a proper way for these scenarios. 
If multiple PMI feedback is considered for CoMP, for each RRH involved in the CoMP, the UE need feed back one PMI for it. In order to tell eNodeB which RRH each reported PMI is corresponding to, another index is needed. It can be cell ID or other index. The eNodeB can know the CSI information by multiple Cell ID index plus multiple PMI, so the feedback over head is really high. 
For periodic feedback, it is not easy for multiple PMIs to be fed back simultaneously. These PMIs can be fed back one by one by PUCCH in different subframes. Timing issues should be well designed.
2.2. Single PMI feedback for the RRHs with same cell ID 
When RRHs have same cell ID especially for scenario 4 case, different RRHs can share same CSI-RS pattern by using different antenna ports which can be configured by high layer. Thus, one CSI-RS configuration can cover several RRHs, and  the UE can estimate the channel from several RRHs separately at the same time. So it is possible to support CoMP with only one PMI feedback.
In Rel.10, CSI-RS configuration is UE specific, so different UE can have different CSI-RS knowledge. This can be done by using UE specific CSI-RS RRC configuration. Rel. 11 UE can be configured the CSI-RS antenna ports from multiple RRHs, and the CSI-RS ports of only one RRH are configured for legacy UE.
After the channel estimation, the UE can select the antenna ports which have the highest received power and can be involved in the CoMP transmission. Based on the current spec, 2, 4, 8 antenna ports are possible for PMI feedback. 

After the antenna ports are selected, the UE select one PMI from the corresponding codebook related to these selected antenna ports for CSI feedback. So this PMI can include CSI information of the RRHs selected by UE which have better channel status and can be involved in the CoMP transmission. So the UE feeds back only one PMI to the macro eNodeB.
However, in order to let eNodeB know which antenna ports are selected for PMI feedback, a CSI-RS antenna port index is needed which can indicate the antenna port selection result. Finally the UE feeds back the antenna port index and the PMI to the macro eNodeB.
One PMI feedback for CoMP has several benefits. For the first, it has better backward compatibility. Second, it can easily support dynamic switching. The trade off between feedback overhead and performance is FFS.  

3. Dynamic Mode Switch
From above discussion, it seems that when different RRHs have different cell ID, the dynamic switch between CoMP and non-CoMP may not be easy. When RRHs have same cell ID, there is only one additional operation on antenna ports selection. The UE even do not know it is in CoMP or not. So it can easily support the dynamic switch between CoMP and non-CoMP operation.
4. Conclusion
In this contribution, we discuss the CSI feedback issues for CoMP in different scenarios. When different RRHs have different cell ID, we suggest multiple PMIs feedback. When RRHs have the same cell ID especially for scenario 4 case, we suggest 1 PMI feedback for multiple RRHs. Also it can easily support the dynamic switch between CoMP and none CoMP operation because of the transparent operation when RRHs have the same cell ID.  
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