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UCI piggy-backing on PUSCH is supported for CA. In RAN1 #61bis, CC selection when UCI is multiplexed with PUSCH was discussed. It was agreed that

· If the UE has PUSCH on PCC, UCI on PUSCH is carried on PCC, except for the cases of aperiodic CSI, SPS, non-adaptive retransmissions and small PUSCH payload sizes which are FFS. 

· In case of transmissions on one or multiple PUSCHs and no PUSCH transmission on PCC, any UCI on PUSCH is carried on one PUSCH on SCC
Further, in RAN1#62 bis, the following working assumption was made:

· At least for the case of a 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.
A remaining question is which PUSCH should carry the A/N UCI if the UE has no request for aperiodic CSI and no UL grant for the PCC, but the UE does have more than one UL grant for SCCs. Two alternatives were discussed in RAN1#63:

· Alt 1: predefined priority derived from CC Index

· Alt 2: derived from PUSCH transmission format

Within Alt2, CC with the largest PUSCH grant may be selected or the CC that results in smallest UCI overhead. One possible issue is when the UE misses the largest UL grant in a subframe, then there is mismatch between eNB and UE as to which CC carries the UCI. To solve this problem, the eNB needs to detect that a PUSCH transmission is missing and thereby deduce which CC carries the UCI. 
It has been suggested that there is a link-level performance benefit from a PUSCH transmission format based method for selecting the CC to carry the UCI. However, even with Alt 1 the eNB scheduler can maintain link-level performance simply by adjusting the scheduling grant size to take into account the UCI piggy-backing. Therefore we see no obvious advantage of adopting Alt 2.

Furthermore, with Alt 1, the eNB still has semi-static control of which CC carries the UCI, which can be useful if there is for example a semi-static un-equal power allocation among the CCs.

Proposal: If the UE has no request for aperiodic CSI and no UL grant for the PCell, Alt 1 is adopted for the selection of CC among the SCells, i.e. a predefined priority derived from the CC Index.
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