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Introduction
In RAN1#82, aperiodic CSI reporting for Rel-13 CA was discussed, and the following agreements and working assumptions were made:
Agreements:
· Confirm the following working assumptions in RAN1#81:
· To improve the flexibility of aperiodic CSI triggering in Rel-13 CA, at least it is supported to increase the number of aperiodic CSI sets compared to Rel-12 CA.
· This does not imply that increased number of CSI request bits is necessary.
· If the UE is configured with PUCCH on Scell, the above enhancement can be applied per PUCCH CG.
·  Further details is FFS.
Working assumption:
· To increase the number of aperiodic CSI sets for flexible aperiodic CSI triggering in Rel-13 CA, 
· Size of aperiodic CSI request field is increased to 3 bits. 
· RRC-configured aperiodic CSI sets are commonly configured for all UL cells/subframes as in Rel-12 CA.
In this contribution, we show our views on aperiodic CSI feedback enhancements for Rel-13 CA.
Discussion
1.1 The configuration of aperiodic CSI sets
Since 3-bit aperiodic CSI request can support 8 reporting sets in Rel-13, eNB can configure up to 6 aperiodic CSI reporting sets with one state using for triggering aperiodic CSI of the serving cell and the other one state indicating no aperiodic CSI report. . 
For TM1 to TM9, the number of CSI processes in each aperiodic CSI reporting set in a serving cell is limited to 5.  It require to have at least 7 aperiodic CSI reporting sets to cover all CCs’ aperiodic CSI feedback.  For TM10 with more than one CSI process for each CC, it requires more than 7 aperiodic CSI reporting sets to cover all CCs’ aperiodic CSI feedback. The 3-bit aperiodic CSI request along could not indicate sufficient number of aperiodic CSI reports for up to 32 carrier aggregation. Hence, additional enhancement to the 3-bit aperiodic CSI trigger, such as subframe-dependent aperiodic CSI reporting sets configuration, should be considered as following
· Option 1: DL subframe-dependent aperiodic CSI reporting sets are pre-configured
· Option 2: UL subframe-dependent aperiodic CSI reporting sets are pre-configured
For option 1, aperiodic CSI reporting sets can be pre-configured by higher layer signaling to be different at different DL subframes received aperiodic CSI trigger. The 3-bit aperiodic CSI request sent in different DL subframes can trigger different aperiodic CSI reporting sets. 
For option 2, different aperiodic CSI reporting sets can be pre-configured to associated different UL subframes used for aperiodic CSI report by higher layer signaling. The 3-bit aperiodic CSI request would trigger different aperiodic CSI reporting sets at  different UL subframes carrying aperiodic CSI report.
Both option 1 and option 2 can support more aperiodic CSI reporting sets triggering by 3-bit aperiodic CSI request.
Proposal 1: The subframe-dependent aperiodic CSI reporting sets should be considered by using 3-bit CSI request to trigger more than 6 aperiodic CSI reporting sets for up to 32 DL CCs aggregation.
1.2 The configuration of aperiodic CSI sets
In Rel-10, 2-bit CSI request is used in USS when UEs are configured with more than one DL cell.  Since 3-bit CSI request is supported in Rel-13, the following approaches to determine the size of CSI request field should be considered:
· Approach 1: Once UEs are configured with more than 5 DL CCs, the field of CSI request is fixed at 3 bits.  UEs configured with 5 or less DL CCs, the field of CSI request is fixed at 2 bits.   
· Approach 2: The size of CSI request field is configured by the eNB and is independent of the number of configured DL CCs.  The 2-bit CSI request can still be used  for UEs configured with more than 5 DL CCs.
Approach 2 allows the eNB with better control of the DCI overhead and the flexibility of configuring the number of CSI reporting sets regardless the number of CCs is configured for a UE.   
Proposal 2: The eNB should be able to configure the size of CSI request in USS to be 2 bits or 3 bits independently from the number of configured DL CC.
1.3 The maximum number of PRBs used for PUSCH without UL-SCH data
The maximum number of PRBs used for aperidoic CSI report on PUSCH without UL-SCH data is 4 in Rel-10. 
If the number of CSI processes in an aperiodic CSI report on PUSCH is enhanced to support for more than 5 CSI processes, the maximum number of PRBs needs to increase in proportion. The detail of increasing number of CSI processes supported for Rel-13 eCA should be further studied.  When an aperiodic CSI report for no more than 5 DL CCs is triggered, Rel-10 mechanism should be maintained, in order to avoid the ambiguity between the eNB and the UE.
[bookmark: _GoBack]Proposal 3: When more than 5 DL CCs is configured, the maximum number of CSI processes in an aperiodic CSI report for TM 1 to 9 should be enhanced to support more than 5 CSI processes.  The maximum number of PRBs used for A-CSI report on PUSCH without UL-SCH data should be adjusted in proportion to the number of CSI processes in an aperiodic CSI report.
Conclusions
In this contribution, we discuss the configuration of aperiodic CSI report to support up to 32 CCs with following proposals:
Proposal 1: The subframe-dependent aperiodic CSI reporting sets should be considered by using 3-bit CSI request to trigger more than 6 aperiodic CSI reporting sets for up to 32 DL CCs aggregation.
Proposal 2: The eNB should be able to configure the size of CSI request in USS to be 2 bits or 3 bits independently from the number of configured DL CC.
Proposal 3: When more than 5 DL CCs is configured, the maximum number of CSI processes in an aperiodic CSI report for TM 1 to 9 should be enhanced to support more than 5 CSI processes.  The maximum number of PRBs used for A-CSI report on PUSCH without UL-SCH data should be adjusted in proportion to the number of CSI processes in an aperiodic CSI report.
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