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1. Introduction

For the periodic CSI transmission for carrier aggregation in LTE-A system, the following was agreed in RAN1#61bis meeting in Dresden [1].
	Agreed as baseline:

· For periodic CQI/PMI/RI reporting for CA, at least configuration of different (in time) PUCCH resources for reports for each CC is supported. 

Additional possibilities are FFS until RAN1#62.


This paper discusses the further details on how to configure the different PUCCH resources for each CC for periodic CSI transmission.

2. Periodic CSI transmission
2.1. Configuration of periodic CSI transmission
There can be two different approaches in guaranteeing different PUCCH resources in time for CSI reports for each CC. One is defining relationship of reporting periods/offsets between different carriers which guarantees no overlapping of reporting instances between different carriers assigned to a UE. We may call this approach as ‘explicit cycling’ method. The other approach is allowing fully independent configuration of periodic reporting instances between different carriers, then, defining the UE behavior of dropping CSI reports when CSI reporting instances for multiple carriers are overlapped. We may call this approach as ‘independent configuration’ method.

While the requirements for the CSI report modes and the reporting latencies for different carriers can be different in various ways, explicit cycling method would cause many restrictions in configuring the periodic CSI transmission for each CC and relatively large specification efforts would be required for the explicit cycling method. Therefore, we suggest introducing the independent configuration method for the periodic CSI transmission for LTE-A system.
Suggestion 1: The reporting instances of periodic CSI reports are fully independently configured between different carriers assigned to a UE. UE behaviors of dropping CSI reports are defined when CSI reporting instances for multiple carriers are overlapped.
2.2. UE behaviour in case of overlapped CSI reporting instances

With independent configurations of periodic CSI reports for different CCs, UE should drop some CSI reports to keep the transmission of a single CSI report when CSI reporting instances for multiple carriers are overlapped. We consider two general approaches in defining the UE behavior of CSI dropping (It should be noted that ‘dropping a CSI report’ may imply ‘skipping a CSI report’ or ‘postponing a CSI report’ and further discussion is necessary on the exact UE behavior).
Rule-based CSI prioritization
In this approach, CSI reports for different carriers are prioritized by their contents, periods, corresponding carriers, etc. As an example of contents-based prioritization, between DL CCs configured with transmission mode 9 with CSI mode 1-1, RI and a first PMI for a CC may be prioritized over CQI and a second PMI for another CC. As an example of period-based prioritization, a CSI report with longer period may be prioritized since eNB has a less opportunity to get the longer period report. In general, it is possible to apply contents-based prioritization first. Then the period-based prioritization can be applied in the next step if the priority between the colliding CSI reports is not resolved by the contents-based prioritization (In this case, carrier-based prioritization may not be necessary).
Configuration of per-CC CSI prioritization
In this approach, eNB configures the priority between CCs for the CSI dropping for the case of overlapped CSI reporting instances. That is, when CSI reporting instances for multiple carriers are overlapped, CSI report for the carrier configured with a higher priority is reported. In case of per-CC CSI prioritization, it may be beneficial to assign PCC a higher priority over SCCs. However, this can be implemented by the network configuration if necessary. Furthermore, in case CSI dropping is done within a certain CC, the overall dropping rule can follow Rel-8 principle.
Since the two approaches above have their own pros and cons, we suggest discussing the two approaches further for the UE behavior in case of overlapped CSI reporting instances for multiple carriers.

Suggestion 2: For the UE behaviour in case of overlapped CSI reporting instances for multiple carriers, rule-based CSI prioritization and per-CC CSI priority configuration should be discussed further.

3. Summary
In this paper, details on the periodic CSI transmission was discussed especially for the carrier aggregation in LTE-A. The following summarizes the suggestions in this paper.
Suggestion 1: The reporting instances of periodic CSI reports are fully independently configured between different carriers assigned to a UE. UE behaviors of dropping CSI reports are defined when CSI reporting instances for multiple carriers are overlapped.

Suggestion 2: For the UE behaviour in case of overlapped CSI reporting instances for multiple carriers, rule-based CSI prioritization and per-CC CSI priority configuration should be discussed further.
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