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1. Introduction

A few outstanding details remain on CC selection for UCI transmission when PUSCH is scheduled on multiple UL CCs. It was agreed at RAN1 #63 that 

· Apart from the case of aperiodic CSI:
· When PCC PUSCH is available:
· SPS, non-adaptive retransmissions, small grants when PCC PUSCH is available:
· UCI always on PCC
For the case of multiple PUSCHs on SCells but no PUSCH on PCell there was no resolution on the two CC selection options:
· Alt. 1: predefined priority derived from CC Index
· Alt. 2: derived from PUSCH transmission format

A working assumption was also made in RAN1 #62bis that

· At least for the for the case of a single aperiodic CSI trigger in a subframe: when aperiodic CSI is triggered in 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.

Apart from confirming this working assumption, the case of multiple aperiodic CSI triggers in a subframe also requires resolution. This contribution discusses these issues and provides some recommendations.

2. Discussion
CC Selection for PUSCH on multiple SCells

The two alternatives were discussed at length at RAN1 #63 (see e.g. [1] – [3]). In a nutshell Alt. 1 allows for simplicity whereas Alt. 2 minimizes the relative UCI overhead. However, it was also agreed at RAN1 #63bis that periodic CSI is reported for only one CC in a subframe when simultaneous PUCCH+PUSCH is not configured. As such the maximum payload for periodic UCI transmission on PUSCH is 11 CSI + 20 A/N (in case of TDD) bits. Given that the simplicity versus overhead argument applied for the case of PUSCH on PCC and RAN1 agreed that UCI shall always be transmitted on PCC it may be consistent to also apply the same logic to this case for periodic UCI if the overhead is not considered as a significant issue.

Proposal 1: CC selection for UCI transmission when PUCSH is scheduled only on multiple SCells is derived from the CC index.   

Note that for the case of a single aperiodic CSI trigger the eNB can dimension the PUSCH allocation to support CSI reporting for one or more CCs. Therefore, the working assumption from RAN1 #62bis can be confirmed. 

UL CC indication in case of multiple UL grants with positive CSI triggers
If a UE detects multiple aperiodic CSI triggers in a subframe it needs to be specified which UL CC conveys the CSI per the RAN1 agreement that UCI is transmitted on only 1 PUSCH. There are two options, namely

1) Option 1: define a CC priority rule to determine which UL CC conveys the CSI reports. For example, the same priority rule derived from CC index can be specified. One issue is that 

a. Different triggers could indicate different subsets of the configured CCs. If CSI reports for all indicated DL CCs are sent on the prioritized UL CC there may be UCI size mismatch issues at the eNB if one or more UL grants indicating aperiodic CSI triggers are missed.
2) Option 2: in a subframe only one UL grant can contain a positive CSI trigger. If the UE detects multiple positive aperiodic CSI triggers it regards this as a misconfiguration by the eNB or alternatively the UE behavior is undefined. Some merits of this option include:
a. The eNB has the flexibility to configure different subset sizes based on the 2-bit aperiodic CSI request field in the UL grant. Thus it is not likely that the eNB would need to send multiple CSI triggers in a subframe.

b. This option eliminates any ambiguity, and minimizes specification effort by avoiding scenarios where multiple CSI triggers indicate different CC subsets in a subframe. 
Proposal 2: Only one grant conveys a positive aperiodic CSI trigger when a UE detects multiple UL grants in a subframe. 
3. Conclusion

Some outstanding details of aperiodic CSI reporting in CA have been addressed in this contribution. We propose that
· CC selection for UCI transmission when PUCSH is scheduled only on multiple SCells is derived from the CC index.
· Confirm the working assumption that:

· At least for the case of a single aperiodic CSI trigger in a subframe: when aperiodic CSI is triggered in 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.

· Only one grant conveys a positive aperiodic CSI trigger when a UE detects multiple UL grants in a subframe. The case of multiple aperiodic CSI triggers in a subframe should be regarded as an eNB misconfiguration.
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