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Introduction
In the RAN1#80 meeting [1], quite a few companies have shown their views on CSI reporting for CA enhancement beyond 5 carriers [2] – [10]. Moreover, we discussed some observations in email discussion [80-03].  
In this contribution, we share our view on CSI reporting for CA enhancement beyond 5 carriers.
Discussions
In the last meeting [1], the following UE assumptions were agreed:
	Agreements:
· RAN1 supports following two mechanisms for UCI feedback to support Rel.13 CA configurations.
· Enhancements to support UCI feedback on PUCCH on Pcell for up to 32 DL carriers and enhancements to support UCI feedback on PUSCH on one cell for up to 32 DL carriers
· Applicable to both cases when UL CA is configured or UL CA is not configured for UL CA capable UEs
· Applicable to non-UL CA capable UEs
· FFS: Multiple PUCCHs on Pcell
· Two PUCCH cell groups are configured for up to 32 DL carriers
· Applicable only when UL CA is configured
· FFS: how many PUCCH cell groups are supported
· FFS: more than two PUCCH cell groups case


Therefore, CSI reporting by using one UL carrier should give support to up to 32 DL CCs.
Observation:
· It is needed that the design of CSI feedback mechanism supports CSIs of 32 DL CCs on one UL carrier

Periodic CSI reporting mechanism on PUCCH
Enhancements of periodic CSI reporting
Periodic CSI reporting on PUCCH has been specified, where the CSI of a single DL CC is periodically reported in one UL subframe by handling CSI collision and assigning different priorities to different reporting modes. If the current mechanism is reused to report CSIs of 32 DL CCs, the reporting period of CSI(s) of a given CC becomes very long. In the current discussion, introduction of a new PUCCH format with large payload size is being discussed. In our view, it is preferable to study multiplexing of CSIs of multiple DL CCs and leave the new PUCCH format for periodic CSI reporting.
Enhancements of periodic CSI reporting in case of support of SCell PUCCH
For a UE configured with SCell PUCCH, each PUCCH cell is associated with one or more DL CCs within all the configured DL CCs. We prefer that periodic CSI reporting is group-specifically applied.

Proposal 1:
· For periodic CSI reporting, multiplexing of CSIs of multiple DL CCs should be studied 
· A new PUCCH format for periodic CSI reporting of 32 DL CCs should be considered
· CSI reporting is group-specifically applied when SCell PUCCH is configured 

Aperiodic CSI reporting mechanism on PUSCH
Enhancements of aperiodic CSI feedback mechanisms were proposed in quite a few contributions. One discussion point is whether the number of bits for aperiodic CSI trigger is increased or not.
0. No enhancement of the current mechanism by extending bitwidth to 32 bits in RRC message 
0. Enhancements of A-CSI trigger mechanism to flexibly indicate combination of DL CCs
In case 1, one most important advantage is that there is no RAN1 specification impact. However, because eNB can indicate one of only 2 sets of DL CCs for CSI trigger, the number of CSIs which a UE should report may be very large, i.e. 32 DL CCs at maximum. As [5] mentioned, large CSI overhead in PUSCH can be a concern at a same time. 
On the other hand, in case 2, because the number of RRC configured sets of DL carriers is increased, the flexibility of indication of DL CCs is improved, and the number of reported CSIs on one UL subframe can also be small. Moreover, as one company mentioned in [11], it is also necessary to discuss how to reduce UE complexity in handling A-CSI processing for a large number of CCs, similar to CoMP related discussion.
Therefore, our preference is that RAN1 should study the enhancements of more flexible A-CSI trigger.
Proposal 2:
· For aperiodic CSI reporting, enhancements of A-CSI trigger should be studied to flexibly trigger aperiodic CSI trigger

Conclusion
In this contribution, we share our views on aperiodic CSI feedback mechanism
Observation:
· It is needed that the design of aperiodic CSI feedback mechanism supports CSIs of 32 DL CCs on one UL carrier
Proposal 1:
· For periodic CSI reporting, multiplexing of CSIs of multiple DL CCs should be studied 
· A new PUCCH format for periodic CSI reporting of 32 DL CCs should be considered
· Periodic CSI reporting should be group-specifically applied when SCell PUCCH is configured 
Proposal 2:
· For aperiodic CSI reporting, enhancements of A-CSI trigger should be studied to flexibly trigger aperiodic CSI trigger
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