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1. Introduction

In 3GPP RAN1#69 meeting, the CSI feedback modes were discussed. For periodic CSI feedback, the following working assumption was adopted:
· 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

After the meeting, there is an email discussion on Details of collision handling and compression/multiplexing in case of 2 or more CSIs being configured in the same reporting instance for CoMP CSI feedback. Based on the discussion [3], the following proposals are offered for consideration and possible agreement:
· Proposal 1: As a general principle, CSI reports for multiple different combinations of an NZP CSI-RS resource with an interference part can be configured for periodic feedback on PUCCH for CoMP in a similar way to CSI reports for multiple cells in carrier aggregation.
· Proposal 2: All the Rel 10 CSI reporting modes are supported for CoMP in Rel 11. CoMP- specific modifications and/or new modes are FFS.
· Proposal 3: All the Rel 10 CSI reporting types are supported for CoMP in Rel 11. CoMP- specific modifications and/or new types are FFS.
· Proposal 4: One “CSI process” is the association of one channel part (one NZP CSI-RS resource from the CoMP measurement set) and one interference part (one interference hypothesis). Note 1: This does not preclude the possibility of reporting CSI for multiple “CSI processes” in the same PUCCH. Note 2: It is FFS whether the definition of CSI process, or a different term. is needed in the specifications.
· Proposal 5:  The Rel 10 rules for collisions between different CSI reports in the non-CA case also apply for CoMP for the case of collision between CSI reports within one “CSI process”. FFS: the details of any adaptations for CoMP . Note: This conclusion could be revisited if collision rules are modified for CA in Rel 11.

· Proposal 6:  The Rel 10 rules for collisions between different CSI reports in the CA case also apply for CoMP for the case of collision between CSI reports for different “CSI processes” and with different priorities. FFS: the details of any adaptations for CoMP . Note: This conclusion could be revisited if collision rules are modified for CA in Rel 11.
· Proposal 7: In the case of collision between CSI reports of different “CSI processes” with PUCCH reporting type of the same priority, and if suitable compression/multiplexing is not defined, the report from the CSI process with the lowest index is selected.
· Proposal 8: Decisions on the use of PUCCH Format 3 and support for compression/multiplexing of CSI for CoMP should take into account conclusions from CA.
· Proposal 9: Compression/multiplexing of multiple CSI reports with different types, but from the same “CSI process” into the same PUCCH is not supported. This conclusion could be revisited if such a feature is introduced in CA.

· Proposal 10:  Details of periodic CSI reporting on PUSCH are FFS
In this contribution, we further discuss the remaining issues of the periodic CSI feedback.  

2. Periodic CSI feedback by PUCCH
For the CSI feedback by the PUCCH, we fully agree with the proposals of the email discussion. It would be therefore highly desirable that the existing Rel.10 feedback structure can be re-used as much as possible for DL CoMP in order to minimize the specification and implementation efforts.


Based on the similarity of CoMP and CA, one NZP CSI-RS resource in the CoMP measurement set may work just as one CC in CA case. By naturally re-using the design of the feedback framework for DL CA, we can define different CSI process for different NZP CSI-RS resources in the CoMP measurement set. One “CSI process” is the association of one channel part (one NZP CSI-RS resource from the CoMP measurement set) and one interference part (one interference hypothesis).  PUCCH reports for different CSI process are TDM-multiplexed, by configuring different reporting periodicity and/or offsets.  In case of collision between different CSI process (e.g. due to eNB mis-configuration), if suitable compression/multiplexing is not defined, the CSI is reported only for one CSI process. The CSI reports for other CSI processes are dropped. We can consider the same dropping rule as in Rel.10 DL CA is applied, e.g. based on CSI type/priority. In the case of collision between CSI reports of different “CSI processes” with PUCCH reporting type of the same priority, the report from the CSI process with the lowest index is selected. 
For CoMP, some enhancements on feedback have been proposed. However, the similar consideration has also been discussed in CA session. Based on the above discussion, we have the following proposal:
Proposal 1:  The existing Rel.10 feedback structure can be re-used as much as possible for DL CoMP in order to minimize the specification and implementation efforts. The related enhanced issues can follow CA discussion. 
Now we discuss the other remaining issues of the periodic CSI feedback. The first issue is regarding the feedback mode. In current spec., there are total 4 feedback modes for periodic CSI feedback which are mode 1-0 for wideband CQI without PMI, mode 1-1 for wideband CQI with PMI mode 2-0 for subband CQI without PMI and mode 2-1 for subband CQI with PMI. Basically these modes are enough for CoMP operation, so we have the second proposal as follows:
Proposal 2: No need to define new feedback mode for CoMP.
The next issue is regarding the feedback type. In current spec., several feedback types are defined for different transmission modes.  If CoMP operation works under TM9, basically there is no need to define new feedback type. However, in case of CSI report collision between different CSI feedback process, if compression is defined in the CA session, we need to define new feedback type to support the compressed multiple CSI feedback in one subframe. so we have the following proposal:

Proposal 3: Only if suitable compression is defined in case of CSI report collision between different processes in CA session, we need to define new feedback type. Otherwise, no need to define new feedback type for CoMP.
3. Periodic CSI feedback by PUSCH

For the periodic CSI feedback by the PUSCH, there is no big concern about the feedback overhead. So the CSI feedback of all the CSI process can be done at the same subframe. There can be no droping so that the feed back delay is greatly reduced. There is also the related discussion in CA session. Some concern has already proposed such as Low UL resource utilization efficiency, Low multiplexing capacity and thus more UL overhead. So the discussion of the periodic CSI feedback by PUSCH for CoMP can also follow the related discussion in CA. However, to specify the periodic CSI feedback by the PUSCH, there are a lot of works to do including detailed RRC configuration, DCI format for dynamic resource allocation and collision issues with aperiodic CSI feedback by PUSCH. Considering all these, we have the following proposal:
Proposal 4: the periodic CSI feedback by PUSCH for CoMP can also follow the related discussion in CA session. Considering the time line of Rel. 11, it’s better to support the periodic CSI feedback by PUSCH in Rel. 12.
4. Conclusions

In this contribution, we further discuss the remaining issues of the periodic CSI feedback. Based on the discussion, we propose that:

Proposal 1:  The existing Rel.10 feedback structure can be re-used as much as possible for DL CoMP in order to minimize the specification and implementation efforts. The related issues can follow CA discussion. 

Proposal 2: No need to define new feedback mode for CoMP.
Proposal 3: Only if suitable compression is defined in case of PUCCH collision between different process when following CA session, we need define new feedback type. Otherwise, no need to define new feedback type for CoMP.
Proposal 4: The periodic CSI feedback by the PUSCH for CoMP can also follow the related discussion in CA session. Considering the time line of Rel. 11, it’s better to support the periodic CSI feedback by PUSCH in Rel. 12.
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