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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 and technique categories are proposed in the discussion of the CoMP simulation assumptions [2] and [3]. 
For DL signaling of CoMP, as mentioned in [3], Rel-10 specification includes support for aggregation of cells. This feature includes functions relevant to providing the baseline of CoMP support in the specification. However, as to the feedback, different CoMP categories have different CSI value, which is quite different from CA case. So how to match the CSI feedback framework of Cell aggregation for CoMP need to be investigated.
In this contribution, we discuss the CSI feedback issues for different CoMP categories. To match the CSI feedback framework of Cell aggregation for CoMP, periodic and aperiodic CSI feedback are considered to be employed for different CoMP category separately.
2. CSI feedback for CoMP

In this section, we discuss the periodic and aperiodic CSI feedback issues for CoMP. 
2.1. Periodic CSI feedback for DCS based CSI feedback
In cell aggregation, if the UE is configured with more than one serving cell, it transmits periodic CSI for all activated serving cells as configured by higher layers, which is per cell based feedback as follows:
If the UE is configured with more than one serving cell, the UE transmits a CSI report of only one serving cell in any given subframe. For a given subframe, in case of collision of a CSI report of one serving cell with a CSI report of another serving cell, the CSI with the lower priority will be dropped [4].
For a given subframe, in case of collision between CSI reports of different serving cells with PUCCH format of the same priority, the CSI of the serving cell with lowest ServCellIndex is reported, and CSI of all other serving cells are dropped.
In CoMP, the CQI directly measured by CSI-RS can match well to DCS case because with the muting of PDSCH of neighbor cells with zero power CSI-RS configuration, the inter-cell interference inside the CoMP set is automatically removed for CSI-RS. For CS/CB, this CQI may be able to be approximately used. In this case, for wideband CQI or each subband CQI, one cell only has one value. So the periodic CSI feedback in cell aggregation can be directly used for DCS which is the per cell based CSI feedback.
2.2. Aperiodic CSI feedback for JT based CSI feedback
For JT of CoMP, one cell will have different CQI values because of the different combination of serving cells involved in JT, which is quite different with CA case. For example, if there are 4 configured cells in CoMP measurement set, the number of cases for JT is 
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So there will be 11 CQI values. Moreover, even for the same combination of serving cells involved in JT, the coherent and non-coherent also lead to different CQI value.
To feed back all of those CQIs, too much overhead is needed. If it is done by periodic feedback, there will be problems. First of all, because of the limited capacity of periodic CSI feedback, in each subframe, we can only have one feedback type. To feed back multiple values for the same feedback type in the same feedback mode, the timing of the periodic feedback should be greatly changed. At the same time, the feedback delay is increased. The second is the indicator of the coherent and non-coherent should be included in the periodic feedback. Finally, the indicator of the combination of serving cells involved in JT should be included in the periodic feedback. So we may need to define new feedback type for periodic CSI feedback. There will be great change in the spec. So we suggest that the CSI feedback for JT case can be only involved in the aperiodic feedback.
Figure 1 shows the basic consideration for CoMP feedback. We suggest that periodic CSI feedback is only for DCS based CSI feedback. It can fully match the CSI feedback for CA, which is per cell based feedback with only single value in each feedback type for each cell. While aperiodic CSI feedback can be used for all the CoMP categories including JT and DCS. Which CoMP category is selected for CSI feedback can be indicated by trigging bits in DCI format. In case of JT, the coherent JT and non-coherent JT also lead to different CQI value. This can also indicated by the trigging bits. For one aperiodic feedback, the UE only feeds back the CSI for one category among DCS, coherent JT and non-coherent JT. So the feedback overhead is reduces. Further reducing the overhead by post CQI can be FFS.
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Figure 1: The periodic and aperiodic CSI feedback in COMP 
3. Conclusion
In this contribution, we discuss the CSI feedback issues for different CoMP category. How to match the CSI feedback framework for cell aggregation for CoMP is investigated. Periodic and aperiodic CSI feedback is considered for different CoMP categories. We suggest Periodic CSI feedback for DCS based CSI feedback and aperiodic CSI feedback for all the CoMP categories including JT.
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