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1. Introduction
In recent RAN1 meetings, periodic CQI/PMI/RI reporting with CA has been discussed. The LS R2-110720 [1] from RAN1 informs RAN2 the need for a higher-layer mechanism to determine a reporting priority between multiple DL CCs when identical reporting modes/types collide. This contribution discusses the detailed methods for priority setting given the discussions and decisions during RAN1#63bis meeting. 
2. Discussion
2.1 Need of priority setting on periodic CQI/PMI/RI reporting 
In RAN1#63bis meeting, it was agreed that for periodic CQI/PMI/RI reporting, the set of Rel-8 higher-layer configuration parameters are independently configured for each DL CC. It could be expected that totally independent configuration could lead to collisions between periodic CSI reports from different CCs at the same subframe. In our understanding, eNB should try to avoid periodic CSI collision by using the proper CSI configurations with both reporting periodicities and offset. With a proper CSI reporting configuration for each DL CC, the periodic CSI reporting would not collide frequently. Although the collision doesn’t occur often, it is hard to be avoided in some cases such as more than two configured DL CCs or TDD configuration with few UL subframes. 
According to [1], RAN1 has agreed to transmit periodic CQI/PMI/RI for just a single DL CC in one subframe. If there are multiple CSI reports in a given subframe, periodic CSI is reported for only one DL CC, and the CSI reports for the other DL CCs are dropped. DL CC for which the CSI report is transmitted is determined according to a reporting mode/type priority, which will be specified in RAN1. For example, RI transmission would take higher priority over wideband CQI/PMI transmission, similar to Rel-8/9. 
However, when periodic CSI reports for multiple DL CCs with identical reporting modes/types collide, the reporting mode/type priority rule alone specified in RAN1 is not sufficient to resolve the collision. In this case, higher layer mechanism is needed to determine the DL CC for which the CSI report is transmitted. So that periodic CQI/PMI/RI priority between multiple DL CCs needs to be defined. 
Proposal 1: RAN2 needs to consider the issue described above, and periodic CQI/PMI/RI priority between multiple DL CCs needs to be defined. 
2.2 Priority setting method on periodic CQI/PMI/RI reporting 
In our understanding, two methods may be utilized to define the priority between DL CCs when periodic CSI reports for multiple DL CCs with identical reporting modes/types collide, namely implicit prioritization and explicit configuration. 
Considering that the collision doesn’t occur frequently, a flexible priority definition may not be so helpful in Rel-10. For simplicity, it is straightforward to utilize implicit prioritization method to determine the priority between DL CCs, so that additional overhead for RRC signalling and specification effort can be avoided. 
For implicit prioritization, two rules can be considered. The first one is using the existing ServCellIndex as a reference, e.g. the periodic CSI for the DL CC corresponding to the Pcell/Scell with the smallest ServCellIndex is transmitted if identical reporting modes/types collide. Since Pcell always has the value 0, it is natural that DL PCC should have the highest priority in most cases. The second alternative rule is to use periodicity length, e.g. the periodic CSI for the DL CC corresponding to the Pcell/Scell with the longest periodicity is transmitted. As the CSI reports with longest periodicity are more important to be sent, otherwise it will be delayed longer than those with short periodicity. 
Regarding to the concern that the periodic CSI for certain DL CC with large ServCellIndex or short periodicity would always get dropped can be overcome by aperiodic CSI reporting. The aperiodic CSI reporting can be used to provide prompt CSI reports of the possibly dropped CSI reports. 
For explicit configuration, the priority of DL CCs corresponding to each configured Pcell/Scell could be configured by a new RRC IE indicating the reporting priority of different DL CCs. Upon collision, DL CCs are ordered according to the RRC configuration. Sufficient flexibility in different scenarios can be achieved with such method with the cost of acceptable signalling overhead. Although it may be considered less useful in Rel-10, the new signalling could be introduced for future proof reason. 
As both the methods of implicit prioritization and explicit configuration are fine with us, we have slight preference on the implicit prioritization method, and propose to reuse the existing ServCellIndex IE to determine periodic CQI/PMI/RI priority between multiple DL CCs. 

Proposal 2: Re-use the existing ServCellIndex IE to determine periodic CQI/PMI/RI priority between multiple DL CCs. 

3. Conclusion

This contribution discussed the detailed methods for priority configuration between DL CCs when periodic CSI reports for multiple DL CCs with identical reporting modes/types collide. We propose the following proposals:

Proposal 1: RAN2 needs to consider the issue described in 2.1, and periodic CQI/PMI/RI priority between multiple DL CCs needs to be defined. 
Proposal 2: Re-use the existing ServCellIndex IE to determine periodic CQI/PMI/RI priority between multiple DL CCs. 
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