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1 Introduction
In CoMP, feedback overhead would be increased because the UE needs to report channel information from multiple cells. This document discusses a method on how to reduce the feedback overhead based on precoded RS from multiple cells.
2 CoMP feedback analysis
In general, the CoMP operation procedure may be considered as following: if the RSRP (based on CRS or CSI-RS) from one of cells within RRM measurement set other than serving cell exceeds a certain level, the UE may suggest the eNB to include such cell in its CoMP measurement set. Hereafter we call the cells in CoMP measurement set as neighbor cells. Moreover, the UE may also suggest the eNB puncture the transmitted data on the RE positions that correspond to the CSI-RS from neighbor cells. Then, the UE may report the channel (H) from neighbor cell in addition to the channel from serving cell. 
As agreed in RAN1#58 meeting, individual per-cell feedback is the baseline for CoMP feedback. However, in this case, the feedback overhead is increased due to feedback for multiple cells. As illustrated in Fig. 1, for CoMP, the UE needs to feedback both CSI for serving cell and CSI for neighbor cell. However, for non-CoMP (single-cell) schemes, only CSI for serving cell is needed. Therefore, the feedback overhead would be increased due to multi cell reporting.
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Fig. 1 Reporting Format in CoMP
However, in some situations as illustrated in Fig. 2, the neighbor cell channel information does not need to be reported, although the neighbor cell is in CoMP measurement set. First, even if the RSRP from neighbor cell is large, there may not be an actual PDSCH transmission in neighbor cell on the time-frequency resource to be allocated to UE1. Second, even if there is an actual PDSCH transmission in the neighbor cell, the caused interference to another UE can be small because the interference can be directional (precoded). In the two cases, the actual interference power to UE1 can be small or zero, henceforth the channel from neighbor cell may not need to be reported. This is often called as "flash light effect".
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Fig.2 Directional interference may not need to be reported.

3 Desired CoMP Reporting Format

Based on the above analysis, the following reporting format may be considered. If there is not scheduled PDSCH transmission or the caused interference power to UE1 is small, UE1 may not really need to report the channel from neighbor cell. This method may save much feedback overhead. In addition, this method may also help to reduce the update frequency of CoMP measurement set. Example of such method is described as Fig.3. Note that not reporting CSI neigbour cell does not necessary increase the eNB's blind decoding complexity.
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Fig.3 Desired reporting format
To realize such CoMP reporting format, the UE needs to be able to know the actual power of inter-cell-interference (ICI) which is caused by the PDSCH transmission from neighbor cell. However, such knowledge can not be obtained based on CSI-RS from neighbor cell because it is cell-specific and unprecoded. To obtain such information, a precoded RS that is specific to resource (not necessarily specific to cell or UE) may be needed. Similar concepts can be found in, e.g., [1]. The precoded RS should correctly reflect the precoding and power of the transmission in neighbor cells.
In addition, it is also preferable that such precoded RS is sparse in time and frequency (perhaps sparser than CSI-RS) to reduce overhead. One example of possible density may be 6 RB in frequency and 1 radio frame in time domain. However the density can be very flexible, for example, it can be in every subframe.
Note that to realize the above desired CoMP reporting format requires the discussion like if the feedback should be in PUCCH or PUSCH, and how to signal the eNB if the neighbor cell is reported.
4. Conclusions
In this contribution, we show that CoMP feedback overhead (due to multiple cell information reporting) can be reduced if the UE can correctly estimate the power of inter-cell-interference. This can be realized by transmitting a resource-specific precoded RS at each cell. Such RS should correctly reflect the power and precoding used in PDSCH transmission of each cell.
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