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1 Introduction
In RAN1 #63 the feedback content and signalling details for periodic channel state information reporting (PUCCH CQI/PMI/RI reporting) within one component carrier were finalized in [1]. Accordingly the following report types are supported in Rel-10 [1]:

· Type 1 report supports CQI feedback for the UE selected sub-bands 
· Type 1a report supports subband CQI and second PMI feedback 
· Type 2, Type 2b, and Type 2c report supports wideband CQI and PMI feedback.
· Type 2a report supports wideband PMI feedback
· Type 3 report supports RI feedback

· Type 4 report supports wideband CQI
· Type 5 report supports RI and wideband PMI feedback (or W1)
· Type 6 report supports RI and PTI feedback
Furthermore, in Rel-10, four PUCCH feedback modes (mode 1-0, mode 1-1, mode 2-0, and mode 2-1) are supported.
On the other hand, the following agreements have been made on how to transmit periodic CQI/PMI/RI feedback in carrier aggregation during RAN1 #63bis meeting:

“
· When simultaneous PUCCH + PUSCH is not configured:
· Periodic CQI/PMI/RI is reported for only one DL component carrier (CC) in one subframe
· For which DL CC is determined according to a priority:

· Prioritise between CCs based on reporting mode/type

”
In this contribution, we show our views on how to prioritize among CCs based on report mode/type. 
2 Discussion

In the case where the PUCCH resources are configured independently (in time) for reports for each cell, channel state information (CSI) corresponding to different cells may or may not collide in time. A simple example of CSIs of different cells colliding in time can be seen more clearly in Figure 1.
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Figure 1: Collision between PUCCH resources for different DL CCs

In the case when multiple CSIs of different cells collide in time, either by design or because this cannot be avoided, according to current agreement, we are going to choose the PUCCH report from only one DL CC. Furthermore, the choice among CCs should be based on the report type and/or report mode of the collided reports.

In our view, there is no strong motivation to determine the priority according to the report mode. In Rel-10, each report mode consists of multiple report types. For example, for PUCCH mode 1-0 we have:

· Submode 1: Type 3 report and Type 2b report;
· Submode 2: Type 5 report and Type 2c report.

If we prioritize according to report modes, no matter which order we prioritize between two submodes, we will always have the chance of dropping the rank related reports (type 3 report or type 5 report) while keeping the CQI related reports (type 2b report or type 2c report). This is not desirable since rank information is in general more important and affects the following reports. Based on this observation, we have the following proposal.
Proposal 1: Prioritise between CCs based on reporting type.
Next, we need to have a concrete way of defining priorities among the 10 report types listed in Section 1. An easy way is to define a priority class for each one of the report types. However, it might be very difficult to define priorities among feedback types of similar functionalities. For example, among type 2 report, type 5 report, and type 6 report, it is not clear which one should be given the highest priority.

Accordingly, we propose to partition the report types into different priority class based on the importance of the report content and its relevance to the other reports. For example, rank report is important because it affects following CQI/PMI reports. In general, we are thinking the following two ways of partitioning the report types:
Alt. 1: One way of partitioning the report types is to partition the feedback types according RI related, wideband (WB) feedback related, and subband (SB) feedback related:
· Class 1 (RI related): Type 3 report, Type 5 report, and Type 6 report;

· Class 2 (WB related): Type 2 report, Type 2a report, Type 2b report, Type 2c report, and Type 4 report;

· Class 3 (SB related): Type 1 report, and Type 1a.

and define the priority list according to the class number. That is, class 1 reports have the 1st priority; class 2 reports have the 2nd priority; while class 3 reports have the 3rd priority.
Alt. 2: Alternatively, we can also partition the feedback types as the following:
· Class 1 (RI related + WB W1): Type 2a report, Type 3 report, Type 5 report, and Type 6 report;

· Class 2 (WB CQI related): Type 2 report, Type 2b report, Type 2c report, and Type 4 report;

· Class 3 (SB related): Type 1 report, and Type 1a.

This is because that Type 2a report is for wideband PMI feedback which is transmitted only when the value of the precoder type indicator (PTI) is set to be 0 and type 2a report will affect the following type 2b reports as well as the type 1a reports sent when PTI is set to be 1. Therefore, it is more important compared to with other WB related report types hence needing better protection and higher priority.
At this moment, we slightly prefer Alt. 2 since it will ensure better protection for wideband PMI (first PMI). Accordingly, we have the following proposal 

Proposal 2: 
The priority classes for feedback types are as follows:

· Class 1: Type 2a report, Type 3 report, Type 5 report, and Type 6 report;

· Class 2: Type 2 report, Type 2b report, Type 2c report, and Type 4 report;

· Class 3: Type 1 report, and Type 1a.
Even with the priority class defined, there will still be chances that multiple PUCCH reports collide in the same subframe belong to the same priority class. Under this situation, there are multiple methods to resolve this issue [1].
Alt. 1: Define a new RRC signalling to specify the priorities among the serving cells.
Alt. 2: Reuse existing RRC signalling. One simple example is to base the report priorities on the serving cell indices, i.e. IE ServCellIndex, e.g. report priority for a cell can decrease as the corresponding serving cell index increases. Since the PCell is always assigned index 0, this will ensure that PCell will always have the highest priority.
In our view, Alt. 2 is simpler and is as effective as Alt. 1. Therefore, we have the following proposal:
Proposal 3: 

In case when the collided CCs' periodic CQI reports fall into the same priority class, prioritize CCs by serving cell indices.
3 Conclusion

This contribution discussed issues related to periodic CSI reports for carrier aggregation. To be specific, we have the following proposals:
Proposal 1: Prioritise between CCs based on reporting type.
Proposal 2: The priority classes for feedback types are as follows:

· Class 1: Type 2a report, Type 3 report, Type 5 report, and Type 6 report;

· Class 2: Type 2 report, Type 2b report, Type 2c report, and Type 4 report;

· Class 3: Type 1 report, and Type 1a.
Proposal 3: In case when the collided CCs' periodic CQI reports fall into the same priority class, prioritize CCs by serving cell indices.
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