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1. Introduction

In RAN1#82bis meeting, there was a discussion on enhancements of aperiodic CSI feedback for supporting Rel-13 CA and the following agreements and working assumptions were made [1].

	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.
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
Working assumption:
· For A-CSI reporting without UL-SCH , 

· Maximum number of PUSCH PRBs is [24 or 32 or 30 or 45].


In this contribution, we address some consideration points and provide our view on the enhancements of aperiodic CSI feedback for supporting Rel-13 CA of up to 32 carriers (aperiodic CSI is denoted as “A-CSI” hereafter).
2. Consideration points on aperiodic CSI enhancements
· CSI update for the triggered A-CSI reports 
According to the agreements in RAN1#82bis, one code-point of A-CSI request field can trigger report of up to 32 CSIs simultaneously, and new UE capability signaling which indicates the maximum number of CSI processes to be updated per UE across CCs is introduced. Considering the case where UE capability on A-CSI update (i.e., the maximum number of CSI updates supported by UE) is less than the number of simultaneously triggered CSI reports (i.e. the number of CSI reports in one code-point of A-CSI request field configured by eNB), the UE could not afford to update all the (triggered) CSIs. In this case, if the A-CSI reports to be updated are chosen by UE as an implementation without any rule, eNB could not know which CSI reports are updated, which will not be helpful for eNB scheduling. In this sense, it is necessary to discuss on how to update the triggered A-CSIs with limited UE capability on A-CSI update. For fair and efficient CSI update to well support eNB scheduling, when choosing the CSIs to be updated among the triggered CSIs, UE can apply some pre-defined rule (e.g. based on cell/CSI process index, or update history per CSI). 

Proposal 1: It is necessary to discuss on UE behaviour for CSI update in case when the maximum number of CSI updates supported by UE as its capability is less than the number of simultaneously triggered by one code-point of A-CSI request field. 
· A-CSI report on PUSCH without UL-SCH
Regarding the working assumption made in the last meeting on the PRB condition to trigger A-CSI report on PUSCH without UL-SCH (i.e., 24 or 32 or 30 or 45) seems inappropriate and unreasonable to support large DL CA since it is based on the assumption that the number of simultaneously triggered CSIs is at most 8 per set. If insufficient PUSCH resource is allocated to UE for the large number of triggered A-CSIs, the UE will suffer from excessive coding rate for the PUSCH transmission, and then performance of UCI feedback transmission to the eNB would be degraded. For this reason, it is necessary to reconsider on appropriate and reasonable PRB condition for A-CSI only PUSCH instead of confirming the current working assumption. Considering the agreement that up to 32 A-CSI reports can be simultaneously triggered by UL grant with A-CSI request, it is reasonable for reliable UCI transmission to allocate sufficient number of PRBs for the condition to trigger A-CSI report on PUSCH without UL-SCH, for example, in proportion to (e.g. 4*(number of triggered CSIs)) or regardless of (i.e., no PRB condition) the number of simultaneously triggered A-CSIs. 
Proposal 2: I. t is reasonable for reliable UCI transmission to allocate sufficient number of PRBs for the condition to trigger A-CSI report on PUSCH without UL-SCH, for example, in proportion to (e.g. 4*(number of triggered CSIs)) or regardless of (i.e., no PRB condition) the number of simultaneously triggered A-CSIs
Moreover, higher modulation order (e.g. 16QAM) for A-CSI triggered PUSCH without UL-SCH needs to be introduced with consideration of PUSCH resource overhead for transmitting large amount of A-CSI reports. With the same purpose of saving UL resource, it could also be beneficial to support multi-layer transmission of A-CSI triggered PUSCH without UL-SCH in Rel-13 CA. For both two methods, further study is necessary on how to indicate the modulation order or number of layers and how to set the condition for triggering A-CSI only PUSCH combined with the number of RBs. 
Proposal 3: Higher modulation order can be considered for A-CSI only PUSCH without UL-SCH to reduce UL resource overhead. 
3. Conclusions

In this contribution, we discussed on consideration points for aperiodic CSI feedback related enhancement for supporting Rel-13 CA. Based on above, we propose:
Proposal 1: It is necessary to discuss on UE behaviour for CSI update in case when the maximum number of CSI updates supported by UE as its capability is less than the number of simultaneously triggered by one code-point of A-CSI request field. 

Proposal 2: It is reasonable for reliable UCI transmission to allocate sufficient number of PRBs for the condition to trigger A-CSI report on PUSCH without UL-SCH, for example, in proportion to (e.g. 4*(number of triggered CSIs)) or regardless of (i.e., no PRB condition) the number of simultaneously triggered A-CSIs. 

Proposal 3: Higher modulation order can be considered for A-CSI only PUSCH without UL-SCH to reduce UL resource overhead. 
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