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1 Introduction

In this contribution we discuss our views on how aperiodic CSI reports should be reported and triggered for CA. In the discussion of CSI report for CA both supported reporting modes need to be considered i.e. periodic and aperiodic. The periodic CSI aspects are addressed in ‎[1].
2 Discussion

The periodic CSI can only be used for feedback on a long term basis, since the reporting possibilities is very limited on PUCCH. To get more accurate feedback for conducting frequency selective scheduling and better link adaptation the aperiodic CSI should be used. 

For implementation and testing purposes it would be good to keep the number of reporting options low, and in that sense it would be good to keep the current reporting formats as they are also for CA.

Proposal

· Rel-10 CSI reporting formats that exist in Rel-8/9 should be identical to Rel-8/9.

There are two possible design principles; either the UE should be able to report aperiodic CSI reports on multiple component carriers or the assumption is that aperiodic CSI is reported on only one component carrier. It is preferable to choose the case where the UE sends aperiodic CSI reports on a single UL cell, because the UE may only support one component carrier in the UL, and forcing the UE to report CSI reports on multiple UL component carriers may result in additional back-off in the PA or extra power consumption. At RAN1 #61 an agreement was also taken in line with this:

UCI cannot be carried on more than one PUSCH in a given subframe.
There are two main methods to report aperiodic CSI for the UE. Either the UE reports CSI for all activated/configured cells or the eNB is able to select which of the component carriers the aperiodic CSI should be reported for. In case the UE is in sufficiently good geometry for the eNB to receive aperiodic CSI reports for all activated/configured cells, it is beneficial for the eNB to be able to receive them at once instead of having to TDM them in different subframes. It will further be beneficial in cases where the UL resource in time is limited, as e.g. in TDD, to have the possibility to report aperiodic CSI for all activated/configured cells. 

To limit the overhead of the report it would be beneficial that the report size is based on the number of activated cells, since in this case the eNB has the possibility to adapt the size of the report with how many DL cells it is currently utilizing for the UE. A potential problem is the autonomous deactivation of DL cells by the UE, because if the eNB believes that the UE has a larger number of activated DL cells than it actually does, the PUSCH data may be undecodable. In case the aperiodic CSI report is multiplexed with a transport block on PUSCH, it will change the rate matching of the transport block which may result in that the transport block is not decodable. This should however not be an issue since the autonomous deactivation mechanism exists for the case the eNB “forgets” to deactivate a DL cells that are not scheduled for the UE. Hence this will happen very seldom and a smart eNB implementation would use explicit deactivation of DL cells to avoid this problem. 

Observation

· It shall be possible for the eNB to request aperiodic CSI reports for all activated DL cells. 

The possibility that the UE can report aperiodic CSI reports for a single DL cell only in one PUSCH transmission is beneficial in case the UE is in such bad geometry that it is not possible for the UE to reliable transmit all aperiodic CSI reports in a single PUSCH message, together with that the UE benefits from enhanced performance by using DL carrier aggregation. 

Observation

· It shall be possible for the eNB to request aperiodic CSI report for a specific DL cell from the UE.

The controlling factor for which aperiodic CSI reporting mode the UE should use is generally decided on a rather long term basis. Consequently it is sufficient to control by RRC whether the UE can report aperiodic CSI reports for all activated component carriers or aperiodic CSI report for a specific DL cell. 

Proposal

· It is configured by RRC whether the UE sends aperiodic CSI reports for all activated DL cells or the UE sends an aperiodic CSI report per for a specific DL cell.

3 Conclusion

In this contribution we discuss aperiodic CSI report in the context of carrier aggregation. Based on the discussion in this contribution we propose

· Rel-10 CSI reporting formats that exist in Rel-8/9 should be identical to Rel-8/9.

· It is configured by RRC whether the UE sends aperiodic CSI reports for all activated DL cells or the UE sends an aperiodic CSI report per for a specific DL cell.
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