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1. Introduction
The CoMP transmission scheme is categorized into joint processing (JP) and coordinated scheduling/beam forming (CS/CB). The main difference lies in whether the data intended for the target UE is available at the cooperating transmission point. Key factors that affect the selection and implementation of CoMP schemes include the backhaul connection, CSI requirements, and synchronization requirements. 
In RAN#50 plenary meeting, the revised CoMP (Coordinated Multi-point operation) study item proposal [1] for Rel.11 has been agreed, in which both JP and CS/CB will be considered and enhanced as follows: 
· Identify potential enhancements for DL-CoMP operation (relating to JP and/or CB/CS) in the following areas:

· Control signalling and procedures on Uu and network internal interfaces
· UE feedback of downlink channel state information for multiple cells configured in the CoMP operation.
· Uplink sounding.
 In this contribution, we discuss the CSI feedback enhancement for CoMP. A uniform companion PMI feedback for both joint transmission and coordinated scheduling is considered. So it can easily support the dynamic switch between joint transmission CoMP and coordinated scheduling CoMP.
2. A Uniform Companion PMI Feedback
In Rel.10, there is only SU-MIMO PMI feedback which can support both SU-MIMO and MU-MIMO. For single cell operation, it’s enough since there is only one MIMO channel at the UE side which is the same for both MIMO modes. However, for CoMP operation, the channels from different transmission point are different. Hence only one PMI is not enough to show two channels information. So we consider add one companion PMI feedback for the neighbor cells to enhance CoMP operation.
2.1. SU-MIMO PMI Feedback for the Serving Cell 
For the serving cell, the PMI feedback is the same as no CoMP case, that is, the SU-MIMO PMI feedback. Firstly each UE estimates the channel from the transmit point of the serving cell. Based on the estimated channel state information (CSI), the UE first selects rank and the best SU-MIMO PMI for the severing cell which has the highest throughput related to the corresponding rank. If the channel from the eNodeB of the serving cell is H1, the PMI of the primary eNodeB 
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 can be approximately expressed as:
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So it can provide largest precoding gain or beam forming gain at the UE side. This PMI can be used for the precoding in serving cell in SU-MIMO mode. For MU-MIMO mode, the precoding matrix can be derived from PMIs of multiple UE.
2.2. Companion PMI Feedback for the Neighbor Cells
For the neighbor cells, we can consider adding one companion PMI feedback to enhance CoMP operation. Here we assume that the rank for PMI feedback in the neighbor cells is the same as the serving cell. After the PMI for the primary eNodeB of the serving cell is decided, the UE select the companion PMI for the cooperative eNodeB of neighbor cells. For different CoMP scheme, this PMI has different meaning. For joint transmission CoMP, this PMI can be used for precoding at cooperative eNodeB which has the maximum signal power at the CoMP UE side. If the channel from the cooperative eNodeB to the UE is H2, the selected PMI for this case can be as follows:
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For coordinated scheduling, This PMI 
[image: image4.wmf]2

W

 of the cooperative eNodeB is the one among the codebook who has the highest interference to the UE. So this PMI and related PMI set should not be used for precoding in the cooperative eNodeB for any UE in coordinated scheduling mode. 

In order to reduce feedback overhead and support dynamic switch between different CoMP modes, it’s better to make the different CoMP mode share the same feedback. So we suggest that in coordinate scheduling CoMP mode, the cooperative eNodeB try to use the PMI which is orthogonal or near orthogonal to 
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 for precoding the data symbols of its own UE. That is, for coordinate scheduling CoMP mode, the precoding matrix in cooperative eNodeB is 
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Hence the interference from the cooperative eNodeB to the CoMP UE can be greatly reduced.
3. Dynamic mode switch
From above, we can see that the uniform PMI feedback for both CoMP modes is possible. By the uniform companion PMI feedback for both joint transmission CoMP and coordinated scheduling CoMP, it can easily support the dynamic switch between joint transmission CoMP and Coordinated scheduling CoMP.
4. Conclusion
In this contribution, we discuss the CSI feedback enhancement for CoMP. A uniform companion PMI feedback for both joint transmission and coordinated scheduling is considered. So it can easily support the dynamic switch between joint transmission CoMP and coordinated scheduling CoMP.  
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