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1
Introduction
In RAN1#61bis, there are some conclusions about UCI transmission, at the same time two notes are given as following:
· Note that the above does not imply anything about which DL CCs an aperiodic CSI report related to.

· Note that the number of possible triggers for aperiodic CSI and the DL CCs to which they relate is FFS.

In this contribution, views about schemes of triggering aperiodic CSI, and the DL CCs to which they relate are discussed.
2
Discussion

In LTE Rel 8, aperiodic CQI on PUSCH is triggered by UL grant of the DL CC which is the SIB2 linked to the UL PUSCH CC, while in LTE-A, cross carrier scheduling is supported, that is to say, one DL CC may schedule data on the other UL CCs by using CIF, one conclusion of last meeting is that at least for case of single aperiodic CSI trigger in a subframe, when aperiodic CSI is triggered by an UL grant, the UCI mapped on PUSCH shall be carried on a single UL CC indicated by the UL grant containing the aperiodic CSI trigger, but the aperiodic CSI for which CCs is triggered has not been definitely decided.
Of all the related contribution considering on this aspect, there are mainly three schemes to solve this problem:
1. UL grant based triggering
This scheme means that UL grant triggers aperiodic CQI for the corresponding DL CC carrying the UL grant, the disadvantage is that if there is no UL grant on some CCs, there is no opportunity to transmit aperiodic CQI for those CCs.
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Figure 1. aperiodic CQI for the corresponding DL CC carrying the UL grant
2. SIB2 based triggering

This scheme means that UL grant triggers aperiodic CQI for the corresponding SIB2 linked DL CC, the disadvantage of this scheme is that if no SIB2 linked UL CC corresponding with some DL CCs, there is no opportunity to trigger aperiodic CQI for those DL CCs. There are several possible options to solve this problem:
1) CIF in UL grant to indicate DL CC: when CSI request is triggered, CIF value in UL grant indicates for which DL CC aperiodic CQI is transmitted on PUSCH, at the same time UL grant with CSI report triggering can only schedule UL PCC.

2) RRC configuration based approach: orphan DL CC (e.g. DL CC3) could be paired with one of other DL CCs (e.g. DL CC2) which has corresponding SIB2 linked UL CCs by RRC configuration, and when aperiodic CQI for the paired DL CC is triggered, UE could be RRC configured to send aperiodic CQI feedback for the orphan DL CC on PUSCH of the corresponding SIB2 linked UL CC (UL CC2).
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Figure 2. aperiodic CQI for the corresponding SIB2 linked DL CC
（DL CC1 and UL CC1 are SIB2 linked, DL CC2 and UL CC2 are SIB2 linked）
3. multiple aperiodic CQI trigger in one subframe
UL grant triggers the aperiodic CQI reporting of multiple DL CCs. One simple way is that 1 bit triggering could trigger aperiodic CQI reporting for all DL activated CCs, another way is to extend UL grant size to indicate explicitly aperiodic CQI for which DL CCs are triggered, the first alternative would bring many unused CQI transmission, and the second alternative has large impact to specification.
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Figure 3: aperiodic CQI for all the activated DL CCs
Of all the schemes, we prefer option2, because aperiodic CQI for different DL CCs could be triggered except some DL CCs without corresponding SIB2 linked UL CC when DL heavy CC case happened, some methods to solve this special case have been listed here, and which method is adopted needs FFS.
3
Conclusions

In this contribution, we discussed the issue of aperiodic CQI feedback for carrier aggregation focusing on how to trigger aperiodic CQI feedback. The following are proposed:

· UL grant triggers aperiodic CQI for the corresponding SIB2 linked DL CC of the PUSCH CC, if no SIB2 linked UL CC corresponding with some DL CCs, several methods could be used to solve the problem, which need FFS:
· CIF in UL grant to indicate DL CC
· RRC configuration based approach
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