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1
Introduction
At RAN1#69 it was agreed formally that a UE can be configured with multiple CSIs, each of which represents an association of a channel and an interference part.  This contribution presents our views on periodic CSI feedback reporting modes in support of such CoMP feedback.  On a high-level, our preference is to reuse existing design concepts from carrier aggregation.  

Throughout the paper, we use the term “CSI process” instead of just “CSI.”  We refer to the channel part and the interference part of a CSI process as channel measurement resource (CMR) and interference measurement resource (IMR), respectively. 

A companion paper presents our views on aperiodic CSI feedback [1].  Other CoMP related topics are addressed in [2]-[4]. 
2
Periodic CSI feedback reporting for CoMP
In our view, periodic CSI feedback reporting for CoMP should be kept simple and its design should be aligned as much as possible with existing concepts in carrier aggregation.  In fact, CSI reporting for multiple component carriers shares many similarities with CSI reporting for dynamic point selection (DPS).  

2.1
Reporting framework and feedback modes

On a conceptual level, reporting of multiple CoMP CSI processes shares many similarities with the reporting of component carriers in carrier aggregation.  To minimize standardization effort we therefore think that the CA design should be reused to the maximum extent possible.  Further, leveraging the similarity with CA should not only include the design of previous releases, but also include any potential CA enhancements that may still occur in Rel-11.  A specific example in this context is the support of CSI feedback with PUCCH Format 3.  The support of this format is currently under discussion and if it is agreed for CA, then it should be supported for CoMP feedback as well (and vice versa). 

Proposal 1: 

· CoMP CSI feedback should be aligned with CA principles to the maximum extent.
· This includes Rel-11 CA features such as the support for PUCCH Format 3.  
With regard to feedback modes, we do not see a strong need to support any additional periodic reporting modes.  Likewise, we do not see a strong need not to support any particular reporting mode available in Rel-10. 

Proposal 2: 

· No need to introduce additional, CoMP-specific periodic reporting modes.
2.2
CSI multiplexing and payload compression

Regarding CSI multiplexing, we think that it is important to differentiate according to whether new reporting formats such as PUCCH Format 3 will be supported.  If so, there is potential to multiplex multiple CSI reports in the same subframe; if not, then payload is severely limited and multiplexing of multiple CSI reports appears unrealistic. 

If PUCCH Format 3 is supported CSI multiplexing would be feasible and should be supported.  However, motivated by the similarities between CoMP and CA, as well as the tight Rel-11 timeline, we do not see a need for CoMP specific enhancements.  Instead, we think that the CA-specific design could be carried over with no or only minor change.  If it were decided as part of CA discussions that PUCCH Format 3 would not be supported, then it should also not be supported for CoMP. 
Proposal 3: 
· Support of CSI multiplexing should be conditioned on the possible introduction of new PUCCH reporting formats, e.g., PUCCH Format 3.
· If new format supported in CA, design details should be carried over from CA without CoMP-specific changes.
· If PUCCH Format 3 is not supported or not configured, then no CSI multiplexing or payload compression is performed. 

2.3
Collision handling

For collision handling, it is again important to differentiate according to whether new reporting formats such as PUCCH Format 3 will be supported.  If PUCCH Format 3 is not used, then the Rel-10 CA collision handling can be applied in a straightforward fashion.  In particular, this would mean that prioritization is performed based on the reporting type.  In case a collision of CSI reports of different CSI processes with same reporting type, the one with the smallest index could be selected (note the similarity to CA in which case the serving cell with lowest ServCellIndex would be chosen). 
If PUCCH Format 3 is supported, then any new form of collision handling agreed as part of CA could also be applied to CoMP. 

Proposal 4: 

· Collision handling procedures are reused from CA

· The CSI process index could be used as a tie breaker when needed (e.g., in place of the lowest ServCellIndex as in CA). 

· If PUCCH Format 3 is agreed, collision handling should be reused in CoMP based on the CA agreements.  

3
Conclusions

In summary, we have made the following proposals regarding remaining design details for periodic CSI reporting: 
Reporting framework and feedback modes
· CoMP CSI feedback should be aligned with CA principles to the maximum extent.
· This includes Rel-11 CA features such as the support for PUCCH Format 3.  

· No need to introduce additional, CoMP-specific periodic reporting modes.
CSI multiplexing and payload compression

· Support of CSI multiplexing should be conditioned on the possible introduction of new PUCCH reporting formats, e.g., PUCCH Format 3.
· If new format supported in CA, design details should be carried over from CA without CoMP-specific changes.
· If PUCCH Format 3 is not supported or not configured, then no CSI multiplexing or payload compression is performed. 

Collision handling

· Collision handling procedures are reused from CA.
· The CSI process index could be used as a tie breaker when needed (e.g., in place of the lowest ServCellIndex as in CA). 

· If PUCCH Format 3 is agreed, collision handling should be reused in CoMP based on the CA agreements.  
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