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1. Introduction
At RAN1#69 the CSI definition and reporting was discussed. The follow up e-mail discussion [1] resulted in proposals, yet to be agreed, defining baseline definitions and procedures for CSI reporting for support of CoMP.
On the other hand, at the CA transmission of multiple periodic CSI reports in the same subframe is agreed. However, details of the procedure were not discussed. The two subjects, CSI reporting for support of CoMP and CSI reporting for support of CA, are related and a common frame work to support both cases are desired.

In this contribution we discuss some of the possible alternatives for creating a common framework for supporting CSI reporting for CoMP and CA. 
2. Background and framework for CA and CoMP
2.1. CA CSI reporting procedure

The procedure for reporting CSI in Release 10 has the following characteristics:

1. Collision resolution among the reports within a serving cell. In Release 10 each serving cell is configured with a single CSI-RS.

2. Collision resolution among the reports of different serving cells in two steps:
a. Step 1: Prioritization rule based on the CSI report type

b. Step 2: Prioritization rule based on the serving cell index among the CSI report types with same priority

The remaining issues need to be addressed as a result of agreement on transmission of more than one periodic CSI report in one subframe are:

1. Modification of the text: “If the UE is configured with more than one serving cell, the UE transmits only one CSI report in any given subframe” in 36.213.

2. Number of periodic CSI that could be reported simultaneously whether

a. UE transmits all colliding CSI reports

b. UE transmits a maximum number of CSI that can be transmitted simultaneously

c. The UE is limited by the maximum CSI feedback payload size that can be carried by the PUCCH format.

3. Prioritization rule and selection procedure for selecting more than one CSI report.

a. Alt 1: allowing the selection of more than one CSI reports from a serving cell

b. Alt 2: allowing only one CSI report from each serving cell 
2.2. CoMP CSI reporting procedure

The current baseline as discussed during the e-mail reflector has the following characteristics:

1. Collision resolution among the repots within a CSI process. 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.
2. Collision resolution among the CSI reports of different CSI report processes. Similar to CA the collision resolution is performed in two steps:

a. Step 1: Prioritization rule based on the CSI report type

b. Step 2: FFS how to select CSI report among the CSI reports with the same priority type.

Note: at this point there is no distinction between the CSI reports of different serving cells.

Remaining issues need to be addressed as a result of agreement on transmission of more than one periodic CSI reports in one subframe:

1. Modification of the text: “If the UE is configured with more than one “CSI report process”, the UE transmits only one CSI report in any given subframe” in the e-mail discussion summary.
2. Number of periodic CSI that could be reported simultaneously whether

a. UE transmits all colliding CSI reports

b. UE transmits a maximum number of CSI that can be transmitted simultaneously

c. The UE is limited by the maximum CSI feedback payload size that can be carried by the PUCCH format.

3. Prioritization rule and selection procedure for selecting more than one CSI report.

a. Alt 1: allowing the selection of more than one CSI reports from a CSI report process
b. Alt 1a: allowing the selection of only one CSI report from a CSI report process
c. Alt 2: allowing selection of only one CSI report associated with the CSI processes that share the same NZP CSI-RS

d. Alt 2a: allowing selection of more than one CSI report associated with the CSI processes that share the same NZP CSI-RS.

e. Alt3: allowing selection of only one CSI report associated with a serving cell. 

f. Alt 3a: allowing selection of more than one CSI report associated with a serving cell

Also selection of multiple CSI reports need to be standardized so that there is an agreement between UE and eNB on the selected and transmitted CSI reports.
3. Conclusion & Recommendation

The CSI transmission in CoMP and CA are correlated and hence the design of a frame work for reporting CSI in one area should also consider the issues and alternatives related to transmission of CSI in the other topic.
Periodic transmission of CSI in CA and CoMP on PUCCH might not have the capacity for transmission of all colliding CSIs in a given subframe. Therefore on one hand in the discussion related to multiple CSI transmission in eCA there is a need for defining the maximum CSI payload, or maximum number of CSI reports that can be transmitted simultaneously on periodic PUCCH. On the other hand, in the discussion related to collision handling for CSI reporting in CoMP it is necessary to define a procedure by which the UE can select CSI reports that meets the payload limit or the maximum number of reports process in the eCA discussion.

As a starting point we propose the following:

1- The collision handling based on the CA framework (as discussed in the e-mail discussion [1]) to be adopted for CoMP CSI collision handling.

2- A maximum number of CSI reports, say N, or a maximum CSI payload, say B bits, to be defined (or configured) for simultaneous transmission of multiple CSI in a given subframe.

3- Collision handling procedure considers a procedure by which N CSI reports, or B bits CSI reports, can be selected among the colliding CSI reports.
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