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Introduction
In RAN1#82bis, aperiodic CSI reporting for Rel-13 CA was discussed, and the following agreements and working assumptions were made:
Agreements:
· Confirm the working assumption that A-CSI request field is 3-bits when the UE is configured with Rel. 13 CA configuration (e.g., more than 5 CCs) and when the corresponding DCI format is mapped onto the UE-specific search space given by the C-RNTI.
Working assumption:
· For A-CSI reporting without UL-SCH,
· Maximum number of PUSCH PRBs is [24 or 32 or 30 or 45].
Agreements:
· For existing aperiodic CSI reporting modes/mechanisms, 
· One CSI triggering DCI is able to trigger report for at most 32 CSI processes
· i.e., each CSI set can contain at most 32 CSI processes
· Introduce new UE capability signaling which indicates the maximum number of CSI processes to be updated per UE across CCs 
· Maximum number of CSI processes to be updated indicated in UE capability signaling should not be less than 5
· If the number of CSI processes to be updated is more than 5 and exceeds UE capability, some relaxations to address UE complexity should be considered

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 in Rel-12.  It requires having 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 number of CSI processes in an A-CSI triggering can be up to 32 CSI processes as agreed in RAN1#82bis.  The CSI measurement and update for large number of CCs demands a lot of UE processing power.  A new UE capability signaling indicates the maximum number of CSI processes to be updated by UE across CCs.  The maximum number of CSI processes to be updated indicated in UE capability signaling should not be less than 5.    For CoMP and eIMTA, the eNB could configure more than 1 CSI process per CC.  The total number of CSI processes for CoMP or eIMTA might exceed the 32 when large number of carriers is aggregated.   The benefit of large number of carriers in aggregation is to have higher data rate for a user, in particular when the users have good radio channel quality and low inter-cell interference.   The deployment scenario for CoMP is to coordinate the transmission and control the inter-cell interference when inter-cell interference is relatively strong.   Similarly, the eIMTA feature is designed to have dynamic interference mitigation through different TDD configurations when inter-cell interference is visibly strong.  Thus, it is very unlikely to have the eNB to request A-CSI feedbacks with maximum number of carriers in aggregation and CoMP or eIMTA features in the same time.   Thus, the maximum number of CSI processes in a trigger should be 32 when CoMP or/and eIMTA is configured.     

Proposal 3: The maximum number of CSI processes in an aperiodic CSI report for TM 10 is 32 CSI processes similar to that of TM 1-9 regardless the eIMTA feature is configured.

In RAN1#82bis, the below working assumption was made.
· For A-CSI reporting without UL-SCH,
· Maximum number of PUSCH PRBs is [24 or 32 or 30 or 45].

The restricted number of PRBs was specified to limit the PUSCH resource overhead for aperiodic CSI reports, in particular for the scenario when UEs in the bad channel condition with low MCS.  The aperiodic CSI reports are triggered and used by the eNB scheduler.  It would be an eNB implementation in determining the number of PRBs used for carrying A-CSI reports.  In the scenario of one UE is actively downloading large files and other UEs are idle in a cell, the eNB should be able to give all possible UL resource to feedback the channel state information from the UE.  Thus, there is no purpose for the specification to set the limit of maximum number of PUSCH PRBs.

Proposal 4: The maximum number of PRBs used for A-CSI report on PUSCH without UL-SCH data is not specified.
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: The maximum number of CSI processes in an aperiodic CSI report for TM 10 is 32 CSI processes similar to that of TM 1-9 regardless the eIMTA feature is configured.
· Proposal 4: The maximum number of PRBs used for A-CSI report on PUSCH without UL-SCH data is not specified.
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