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1. Introduction

At the RAN1#63bis meeting, an agreement was reached regarding the periodic CSI reporting for carrier aggregation (CA). Furthermore, the uplink control information (UCI) on the PUSCH and simultaneous transmission of the PUCCH and PUSCH were also investigated [1] – [7]. The focus of the discussion, however, was on the UCI combination of periodic CSI and other UCI, and the UCI combinations with aperiodic CSI have not yet been discussed. In particular, the UCI combination of both aperiodic and periodic CSI reporting remains unclear and must be discussed as indicated in [8, 9]. In this contribution, we describe our views on the UCI combinations with aperiodic CSI and present a summary. The views on UCI combinations without aperiodic CSI are discussed in [7].
2. Design Criteria for UCI Combinations with Aperiodic CSI
With regard to combinations of aperiodic CSI and other UCI, in Rel-8, all the UCI is sent on the PUSCH. In Rel-10, if “simultaneous-PUCCH-and-PUSCH” is not configured, the same mechanism can be applied. In this contribution, the combinations of aperiodic CSI and other UCI are considered when “simultaneous-PUCCH-and-PUSCH” is configured. 
In the case without aperiodic CSI, we give higher priority to the following two criteria when designing combinations of uplink signaling based on periodic CQI, A/N, SR, SRS, and data [7]. 
· The same UCI on the PUCCH irrespective of the presence of the PUSCH 

· Dropping periodic CQI/PMI/RI when multiple A/N bits for CA are transmitted on the PUCCH

In our view, these design criteria should also be maintained as much as possible when aperiodic CSI reporting is triggered on the PUSCH. In this case, aperiodic CSI is regarded as a kind of data (PUSCH) transmission and the same UCI combination rule is applied to the PUCCH as discussed in [7]. However, we may need to address how to treat the case in which both periodic CSI and aperiodic CSI are to be transmitted simultaneously, e.g., when there is no UCI other than CSI reporting. The following alternatives are considered [8, 9]. 
Alt. 1 The same UCI on the PUCCH irrespective of the presence of aperiodic CSI
· In this alternative, which is aligned with our views as explained above, the UCI on the PUCCH is always kept the same regardless of the presence of aperiodic CSI reporting. In other words, the periodic CQI/PMI/RI can be transmitted on the PUCCH and aperiodic CSI is transmitted on the PUSCH. If the contents of the periodic and aperiodic CSI are the same, unnecessary CSI reporting occurs. However, if the contents of the periodic and aperiodic CSI are properly configured and different, this alternative seems attractive due to multiple CSI reportings. Furthermore, it may be beneficial to support the periodic RI together with aperiodic CSI because the contents of periodic CQI/PMI are updated only by the periodic RI reporting.
Alt. 2 Dropping periodic CSI when the aperiodic CSI is triggered
· In this alternative, periodic CSI is dropped when periodic CSI reporting collides with aperiodic CSI reporting. By doing so, unnecessary CSI reporting may be reduced compared to Alt. 1. However, the UCI on the PUCCH changes due to miss or false detection of the UL grant, and hence a method for handling ambiguity is needed on the eNB side.

Comparing Alt. 1 and Alt. 2, we consider that Alt. 1 is slightly more advantageous over Alt. 2 since the same UCI on the PUCCH is always retained and multiple types of CSI including periodic RI can be effectively reported if the parameters for both periodic and aperiodic CSI are properly configured. Therefore, we have a slightly higher preference for Alt. 1.
3. Conclusion

This contribution presented our views on the combination of UCI along with aperiodic CSI for Rel-10 carrier aggregation. When summarizing the combinations, we give priority to the following criteria.
· The same UCI on the PUCCH irrespective of the presence of the PUSCH

· Dropping periodic CQI/PMI/RI when multiple A/N bits for CA are transmitted on the PUCCH

Based on these criteria, this contribution also discussed the case where periodic CSI on the PUCCH and aperiodic CSI occur. In this case, our preference is the following scheme which keeps the same UCI on the PUCCH irrespective of the presence of the PUSCH and achieves more robust CSI reporting than when dropping the periodic CSI. 
· The same UCI on the PUCCH irrespective of the presence of aperiodic CSI
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