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1. Introduction
In RAN1#69, the following were agreed as the working assumptions for CoMP periodic CSI feedback modes [1].
· Independent configuration of multiple CSIs for periodic report

· At least in the case of PUCCH:

· In case 2 or more CSIs are configured in the same reporting instance(s), FFS the details of 

· Collision handling

· Compression/multiplexing
· Observation: By configuring 2 or more CSIs with the same set of reporting instances, it is possible to compress/multiplex multiple CSIs into the same set of reporting instances 
As for CSI for CoMP transmission, it was agreed in RAN1#69 that aggregated CQI across multiple CSI-RS resources is not introduced in Rel.11. And, a Rel.11 UE can be configured to report one or more CSIs per CC and each CSI is configured by the association of channel part and interference part [1]. Based on these conclusions, the email discussion [2] was made after RAN1#69 about the details of collision handling and compression/multiplexing. In this contribution, we share our views in detail and give some further considerations. 
2. Discussion on periodic CSI feedback modes for CoMP
To reduce the workload of standardization, the general CA principles can be used for periodic feedback for CoMP. Two kinds of methods are proposed for exploiting CA principles:

· For the first method, the “CSI process” corresponds to CSI in one carrier for CA. The CSI process is defined as the CSI resulting from the association of a channel part and an interference part as discussed in the email discussion [2]. 
· For the second method, the CSIs based on one NZP CSI-RS resource could follow the principle of  CSI feedback on one carrier for CA. For one NZP CSI-RS resource, there may be several CSIs because of different interference assumptions. They are compressed and multiplexed for reporting. 
Compared with the second method, the first method has the virtues of simple standardization and flexible configuration. However, it has the longer feedback delay and larger feedback overhead because more uplink subframes are used for CSI feedback. Furthermore, the collision probability will be larger with any increase of the number of CSI processes and thus degrade the CoMP performance gain if only the dropping method is adopted. For example, when the UE is configured with 2 NZP CSI-RS resources and 4 CSI processes, the first method corresponds to the same amount of CSI as a CA system with 4 carriers. Under the same assumptions, the amount of CSI for the second method corresponds to a CA system with 2 carriers, if methods of compression/multiplexing are adopted. From the CA discussion, it is known that the dropping method for CSI collision avoidance causes performance degradation when the number of carriers is large [3]. Therefore, there is tradeoff between CoMP gains brought by accurate CQI feedback under different interference assumptions and performance degradation caused by dropping CSI to avoid collisions. For the second method, multiple CSIs are accommodated in one reporting subframe with methods of compression/multiplexing. It may cause performance degradation if some constraints are introduced for compression. Further evaluation is required to verify the system performance gain. On account of the tough timetable for Rel.11, the first method could serve as the baseline because of simplicity for standardization. Further optimization work could be carried out within the remaining timetable of Rel.11.
Proposal 1:  Independent CSI feedback for each CSI process is adopted as the baseline for CoMP periodic CSI feedback. 
As mentioned in the above discussion, multiple CSIs may be configured in the same reporting instance. There’re two kinds of solutions. The first kind of solution is related to collision handling, which is in general similar with CA approach in Rel.10. Specifically, CSI could be selectively reported according to the dropping priority of its reporting type disregarding whether the collision takes place between the same or different CSI processes. The dropping priorities of different reporting types could be reused from Rel.10 [4]. For CSIs with the same dropping priority, the rule to determine the dropping priority could be that the CSI with the smaller index of the configured CSI process is selected for reporting. To support this scheme, the eNB should be required to configure the CSI process corresponding to single cell transmission with the smallest index. Alternatively, the UE may make its own selection, for example, based on CQI. However, as the number of CSI feedback increases, more CSIs will be dropped, making coordinated transmission difficult and degrading the system performance. The second kind of solution is related to compression/multiplexing among multiple CSIs in one reporting instance, which could reduce the amount of CSI dropped. If multiple CSIs can be accommodated by PUCCH, these CSIs are reported by multiplexing their transmissions. On the other hand, if multiple CSIs cannot be accommodated by PUCCH, the methods of first compression and then multiplexing are used based on some properties of CSI for CoMP transmission. Since CSIs with different reporting type may have different performance requirements, it is complex to design and optimize the compression/multiplexing mechanism. Discussion of compression/multiplexing should be confined to CSIs with the same reporting type. The details will be discussed in the next paragraph. However, based on the above discussion and the consideration that the compression/multiplexing methods design will increase the workload of standardization, it is proposed to combine collision handling with multiplexing/ compression in order to provide a better tradeoff between system performance and standardization workload.
Proposal 2:  Both collision handling and compression/multiplexing are used for CoMP periodic CSI feedback.
When multiple CSIs are transmitted via PUCCH, the compression/multiplexing method depends on the capacity of PUCCH. If PUCCH with large capacity, such as PUCCH format 3, is adopted for CoMP periodic CSI feedback, the CSI multiplexing scheme in the parallel discussions on CA could be a starting point for CoMP. However, such a PUCCH format supporting a large capacity may not be available for some UEs. Therefore, some compression/multiplexing methods based on PUCCH format 2/2a/2b are also required. Many methods of compression/multiplexing are proposed based on the coordination requirement for CoMP CSI feedback.  They are considered from the following aspects: 
· The first aspect is about subband label. Using the subband feedback mode of JT transmission, for better coordination of transmission [5], the subband index should be the same for CSIs corresponding to different NZP CSI-RS resources. Consequently, the subband index could be fed back only once.  
· The second aspect is about RI feedback. If common RI is used, only one common rank is fed back for CSIs corresponding to different NZP CSI-RS [6]. Otherwise, RI corresponding to the same NZP-CSI-RS could be multiplexed in one reporting subframe. 
· The third aspect is about PMI/RI constraint. From the discussion [6-7], the system has negligible performance lossfor DPS/DB with the same PMI/RI for non-muted interference assumption and muted interference assumption. Thus, PMI/RI could be reported only once for CSIs under different interference assumptions. 
· The last aspect is about compression of CQI [8]. There is an implicit relationship between CQIs under the same NZP CSI-RS resource and different interference assumptions because of the same signal part. The CQIs for the case of no interference are always no worse than CQIs with interference. Thus, differential coding for CQIs under different interference assumptions could be used for compression. To save standardization effort, Table 7.2.1-4 for differential CQI value mapping [4] could be reused since UE selected subband CQIs are also no worse than wideband CQIs. 
Proposal 3: The compression/multiplexing methods could be considered based on the coordination requirement for CoMP CSI feedback. 
3. Conclusions
Based on the above discussion, our proposals are made as follows:
Proposal 1:  Independent CSI feedback for each CSI process is adopted as the baseline for CoMP periodic CSI feedback.
Proposal 2:  Both collision handling and compression/multiplexing are used for CoMP periodic CSI feedback.

Proposal 3: The compression/multiplexing methods could be considered based on the coordination requirement for CoMP CSI feedback.
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