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1 Introduction

In the RAN1 #63 meeting, it has been discussed on the choice of PUSCH for UCI transmission and how the UE selects which UL CC for periodic UCI transmission in case of multiple PUSCHs with no aperiodic CSI when a PUSCH transmission in the PCC does not exist the following agreement was captured in the chairman’s note.

Agreement at RAN1 #63 meeting
· 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

However, it still has not been decided on the choice of PUSCH for periodic transmission in case of multiple PUSCHs when a PUSCH transmission on PCC does not exist. In this contribution, we provide our views regarding UL CC selection for periodic and aperiodic UCI transmission on PUSCH and multiplexing between aperiodic and periodic UCI transmission.
2 UL CC selection for UCI transmission on PUSCH
2.1 UL CC selection for periodic UCI piggybacking in case of no PUSCH on PCC
In the previous RAN1 #63 meeting, it has been discussed to select which UL CC among multiple UL CCs for PUSCH with UCI in case of periodic UCI piggybacking. The two alternatives were captured in the chairman’s note.

The chairman’s note at RAN1 #63 meeting: 

· Case of multiple PUSCHs on SCells but no PUSCH on PCell

· Alt 1: predefined priority derived from CC Index

· Alt 2: derived from PUSCH transmission format
The Alt-1 is to select one PUSCH based on the pre-defined CC index ordering among multiple PUSCHs. And the Alt-2 is to select one PUSCH which is derived from PUSCH transmission format. It could be considered as a detailed method to select UL resource based priority setting such as the largest TB size, amount of the scheduled UL resource, or MCS level, but it could require an additional complexity from the perspective of eNB and UE implementation. However, Alt-1 seems to be beneficial on perspectives of avoiding PUSCHs which suffers from special handling for non-adaptive retransmission, SPS and small payload size as well as providing same additional flexibility which can obtain from UL CC priority setting by RRC since CIF would be also configured by RRC signaling. And also Alt-1 does not need to define an additional rule in order to avoid any potential ambiguity and it is simple on viewpoint of specification and implementation regarding the choice of PUSCH in case of multiple PUSCHs on SCCs but no PUSCH on PCC. Therefore, we prefer to adopt Alt-1 which selects one PUSCH based on the pre-defined priority derived from CC index.
Proposal-1: We prefer to adopt Alt-1 which selects one PUSCH based on the pre-defined priority derived from CC index.
2.2 UL CC selection for aperiodic CSI transmission
As considering the agreement in RAN1 #61 that UCI cannot be carried on more than one PUSCH in a given sub-frame, aperiodic CSI should be transmitted on a single UL CC and aperiodic CSI transmission on multiple UL CCs is not allowed in Rel-10. In addition, a UL CC selection scheme should have robustness to UL grant missing case. Therefore, for the case of a single aperiodic CSI trigger in a subframe, it seems reasonable to confirm the working assumption at RAN1 #62bis meeting that the UCI mapped on PUSCH shall be carried on a single UL CC indicated by the UL grant containing the aperiodic CSI trigger. 
Proposal-2: The working assumption that the UCI mapped on PUSCH shall be carried on a single UL CC indicated by the UL grant containing the aperiodic CSI trigger should be confirmed.

2.3 Multiplexing between periodic and aperiodic CSI transmission on CA
In the following, we focus on the multiplexing between periodic and aperiodic CSI transmission on carrier aggregation in case that simultaneous PUCCH and PUSCH transmission is not configured. That is the case of no PUCCH and aperiodic CSI on PUSCH. When transmission timing between periodic and aperiodic CSI transmission is collided in a given sub-frame, a UE behavior of periodic/aperiodic CSI transmission needs to be defined. Hence, the following options can be considered: 
· Option A: Always transmit both aperiodic CSI and all periodic CSI(s) on PUSCH
· Option B: Always dropping periodic CSI as specified in Rel-8 and aperiodic CSI on PUSCH
· Option C: Transmit aperiodic CSI and periodic CSI(s) on PUSCH except conditionally dropped periodic CSI
· Dropping periodic CSI transmission for a DL CC for which aperiodic CSI is to be intended.
If PUSCH resources for UCI are insufficient to satisfy the required reliability for both aperiodic and periodic CSI transmission in a given sub-frame, it does not have to transmit periodic CSI for a DL CC for which aperiodic CSI is to be intended.  Therefore, in case of there are periodic and aperiodic CSI targeting for the same DL CC, dropping periodic CSI as in Rel-8 is beneficial on the viewpoint of maintaining backward compatibility with Rel-8. 
Proposal-3: Both aperiodic CSI and periodic CSI(s) are transmitted on PUSCH, where periodic CSI is dropped as Rel-8 in case that aperiodic and periodic CSI targeting to the same DL CC are collided.
3 Conclusion
In this contribution, we provided our views on the perspective of UL CC selection for aperiodic/periodic UCI transmission and multiplexing between aperiodic and periodic CSI on CA. Our views are summarized as follows: 
Proposal-1: We prefer to adopt Alt-1 which selects one PUSCH based on the pre-defined priority derived from CC index.
Proposal-2: The working assumption that the UCI mapped on PUSCH shall be carried on a single UL CC indicated by the UL grant containing the aperiodic CSI trigger should be confirmed.

Proposal-3: Both aperiodic CSI and periodic CSI(s) are transmitted on PUSCH, where periodic CSI is dropped as Rel-8 in case that aperiodic and periodic CSI targeting to the same DL CC are collided.
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