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1. Introduction
In RAN1 #61bis meeting, the followings were agreed for UCI transmission on PUSCH in LTE-A.

· The choice of PUSCH in the following cases is FFS:

· Aperiodic CSI, SPS, non-adaptive retransmissions, and small PUSCH payloads

· In all other cases, if the UE has a PUSCH transmission on PCC, then any UCI on PUSCH is carried on PCC.
· In case of transmission on one or multiple PUSCHs and no PUSCH transmission on PCC:

· Then any UCI on PUSCH is carried on one PUSCH on SCC.
· If simultaneous PUCCH + PUSCH is not configured and there is at least one PUSCH transmission, all UCI shall be piggybacked on a PUSCH.
Among the remaining issues, we discuss aperiodic CSI reporting for carrier aggregation in this document and provide our view on that.
2. Discussion on aperiodic CSI reporting
There are two main issues in the topic of aperiodic CSI report: triggering of aperiodic CSI report and PUSCH selection for aperiodic CSI report.
· Triggering of aperiodic CSI report
Depending on the number of DL CCs on which PDCCHs of requesting aperiodic CSI are transmitted, there can be two options for aperiodic CSI triggering.
Option 1: Triggering by a UL grant on single DL CC in one subframe
Option 2: Triggering by multiple UL grants on different DL CCs in one subframe
Between the two options, Option 2 can cause different understanding between a UE and eNB about the number of CSI-reported DL CCs when the UE misses a UL grant as shown in Figure 1. In the figure, aperiodic CSI reporting for DL CC 1 and 2 is requested by UL grants on DL CC 1 and 2, respectively. The UL grant on DL CC 1 schedules PUSCH, but the UL grant on DL CC 2 does not. Then, according to the agreement in RAN1 #61bis meeting, the UE will report CSI of both DL CC 1 and 2 on PUSCH of one of the UL CCs (for example, UL CC 1 in the figure). In this case, however, if the UE misses PDCCH on DL CC 2, the UE will report CSI of only DL CC 1 and eNodeB would not be possible to know this fact. Therefore, in order not to cause this kind of ambiguity problem, aperiodic CSI reporting should be triggered by a UL grant on single DL CC in one subframe.

Proposal 1: Aperiodic CSI reporting should be triggered by a UL grant on single DL CC in one subframe.
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Figure 1: An example explaining the problem caused by multiple UL grant triggering
· PUSCH selection for aperiodic CSI reporting

Regarding the PUSCH selection for aperiodic CSI reporting, two options have been proposed in RAN1 #62 meeting [1-8].

Option 1: Report on PUSCH on UL PCC if there is a PUSCH transmission on UL PCC. If PUSCH is transmitted on any UL SCC, but not on the UL PCC, report on PUSCH on UL SCC indicated by the UL grant.
Option 2: Report on PUSCH on UL CC scheduled by the UL grant with aperiodic CSI request, regardless whether the UL PCC has a PUSCH transmission or not.

When we decide which option is more appropriate, one of the most important factors to be considered is the reliability of the CSI transmission because HARQ retransmissions are not applied for aperiodic CSI reporting. In general, UL PCC has better channel condition than UL SCCs and that is why it was decided to transmit periodic uplink control information on UL PCC if there is a PUSCH transmission on UL PCC. Therefore, we think UL PCC should be prioritized for aperiodic CSI transmission if there is a PUSCH transmission on UL PCC.
Proposal 2: Aperiodic CSI should be transmitted on PUSCH on UL PCC if there is a PUSCH transmission on UL PCC. If PUSCH is transmitted on any UL SCC, but not on the UL PCC, aperiodic CSI should be transmitted on one of the UL SCCs.
3. Conclusion
In this document, we discussed aperiodic CSI triggering and reporting. We propose the followings:
· Proposal 1: Aperiodic CSI reporting should be triggered by a UL grant on single DL CC in one 
subframe.
· Proposal 2: Aperiodic CSI should be transmitted on PUSCH on UL PCC if there is a PUSCH transmission on UL PCC. If PUSCH is transmitted on any UL SCC, but not on the UL PCC, aperiodic CSI should be transmitted on one of the UL SCCs.
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